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A B S T R A C T

Introduction: Irukandji syndrome, a potentially life-threatening condition that follows the sting of small carybdeid jellyfish, occurs 
along the northern Australian coastline from Broome, Western Australia in the west to Rockhampton, Queensland in the east. Much 
of this area is classified rural or remote. Because correct patient management is essential to avoid unnecessary fatality, and stings are 
relatively uncommon in any specific location, it was considered important to document current approaches to Irukandji syndrome 
management throughout coastal northern Australia, comparing urban and more rural health facilities, and to assess the availability of 
management guidelines for health staff.
Methods: A telephone survey of the clinicians responsible for Irukandji syndrome patient management at 34 coastal northern 
Australian health facilities that might encounter this patient presentation was conducted during November and December 2003. 
Healthcare providers responsible for Irukandji syndrome management on the day of survey were interviewed using a structured, 
standardized questionnaire, which included a description of a hypothetical patient with Irukandji syndrome. This was used to 
stimulate a spontaneous description of the usual response of the particular health facility to such a patient presentation. Additional 
vignettes were used to investigate further specific aspects of patient management, including first aid, and pain and blood pressure 
management. Respondents were also asked about the existence of Irukandji treatment guidelines at their facility. 
Results: All 34 facilities contacted agreed to participate. Five health facilities were in urban centres with a population of 50 000 or 
greater, four were within 50 km of such centres, 20 were more remote and five facilities were on islands. Basic clinical monitoring 
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(blood pressure, pulse, respiratory rate and oxygen saturation) was generally adequately practised. Topical application of vinegar as 
a first aid measure was described by 79% of respondents, with spontaneous mention of vinegar significantly associated with 
increasing remoteness (p = 0.023). Other sting site management was variable, with uncertainty about the use of pressure 
immobilisation bandaging. Intravenous opiate analgesia was administered at 91% of facilities, and magnesium sulphate, a treatment 
that is still being evaluated for its role in Irukandji syndrome-related pain and hypertension, was mentioned by 12% of respondents 
for pain relief. Twelve different pharmacological treatments were used for syndrome-associated hypertension, with magnesium 
sulphate being mentioned by 21% of respondents. Of the 22 facilities with guidelines, 14 used either the Primary Clinical Care Manual
or the Central Australian Rural Practitioners Association Standard Treatment Manual. The remaining guidelines were independently 
produced protocols. The availability of guidelines was associated with appropriate use of intravenous opiate for adequate pain relief 
(p = 0.037). Although all urban health centres and 75% of health facilities <50 km away had guidelines, only 56% of more remote 
or island facilities reported the availability of guidelines. 
Conclusions: Although monitoring and pain management of patients with Irukandji syndrome were generally appropriate, a 
variety of inappropriate first aid and hypertension management approaches were found. In general, appropriate practice was 
associated with the presence of guidelines but, unfortunately, guidelines were less often present in remote health facilities. This is 
particularly important because the majority of respondents who reported no experience of managing Irukandji syndrome were 
located in more remote settings. There is a need for uniform, evidence-based guidelines, and mechanisms for effective dissemination 
of these guidelines with training for all health staff who may be required to manage Irukandji syndrome, particularly in remote areas 
of northern Australia.
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Introduction

The Irukandji syndrome is a constellation of diverse 
symptoms and signs, which follow a sting from small 
carybdeid jellyfish1,2. Although other carybdeids are 
suspected, only Carukia barnesi is currently definitively 
associated with the syndrome3-5. Irukandji syndrome has been 
described around the northern Australian coastline from 
Rockhampton, Queensland in the east, to Broome, Western 
Australia in the west (Fig 1). Most of this area is classified as 
remote in terms of the Australian Bureau of Statistics 
standard geographic classification of remoteness: the 
Accessibility/Remoteness Index of Australia (ARIA)6.

Common symptoms include severe pain, particularly in the 
chest, abdomen, lower back and limbs, and those suggestive 
of catecholamine excess, including sweating, anxiety, 

tachycardia and hypertension4,7. The recent death of two sting 
victims8 and documented pulmonary oedema in 11 other 
cases6 has highlighted the need for optimal first aid and 
hospital management in all cases of suspected Irukandji 
syndrome. However, there remains some disagreement over
optimal approaches to care5,9-11, and there are currently no 
Australian national guidelines for medical management of 
Irukandji syndrome.

We conducted a telephone survey of coastal medical centres 
covering the geographical limit of the Australian Irukandji 
range to investigate current Irukandji patient management 
approaches and the existence of local guidelines. 
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Figure 1: Location of 34 surveyed institutions in northern Australia

Methods

Setting

During November and December 2003, a telephone survey 
was conducted of coastal hospitals and health centres 
responsible for the primary management of Irukandji 
syndrome patients from Gladstone in Queensland to Port 
Hedland in Western Australia. A total of 34 institutions were 
identified for contact following communication with the 
relevant District Health Managers. Some District Managers 
specified which institutions could be contacted, and one 
District Manager did not respond to requests for permission 
to contact institutions under his jurisdiction. Coastal health 
facilities were selected on the assumption that an Irukandji 
sting patient would seek help from the nearest health facility.

Interview participants were recruited by telephoning the 
identified institutions and asking to speak to the health 
professional who would be responsible for the primary 
management of a patient with suspected marine stinger 
envenoming on the survey day. Participation was voluntary, 
and respondents were assured of personal and institutional 
confidentiality. 

All institutions contacted agreed to participate in the survey 
and provided answers to a structured questionnaire that was 
telephonically administered. To ensure optimal consistency, 
all interviews were performed by a single investigator (FB).

Interview

Participants were provided with a vignette relating to 
Irukandji syndrome and asked to describe their institution’s 
approach to management: 
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A 24 year old male was swimming in the ocean when he 
became aware of a mild stinging sensation in his right arm, 
but continued swimming. Thirty minutes later he developed 
severe back, abdominal and chest pain, and became agitated. 
He has been brought to see you by his family. Please describe 
your assessment and management of this patient.

The participant’s initial spontaneous description of clinical 
management was documented. This was followed with 
general prompts:

• Is there anything else which you would observe, 
assess or monitor?

• Is there any other management which you would 
undertake?

Thereafter, the respondent was asked to provide the 
institution’s usual response to the following additional 
questions: 

• What aspects of management would change if the 
patient was a 5 year-old child?

• What would be the frequency of observations?
• What first-aid measures are considered by your 

institution?
• What would be the usual approach to managing a 

blood pressure >180/110 mmHg in such a patient 
at your institution?

• What would be the approach to managing 
unresolved pain at your institution?

• What are the discharge criteria for a stinger patient 
at your institution?

• If the patient is admitted – to where?

Respondents were asked whether or not their institution had 
printed protocols or guidelines for marine envenoming. 
Where guidelines were not available, respondents were asked 
whether printed guidelines would be useful. 

Analysis

Data were captured and analysed using SPSS v.11.0 for 
Windows (SPPS Inc; Chicago, IL, USA). After the usual data 

cleaning processes, standard statistics were used for 
univariate descriptives. Bivariate comparisons of proportions 
were tested by means of exact versions of χ2 tests. 
Confidence intervals were calculated using exact binomial 
distributions. For analysis, the health institutions were 
classified according to their proximity to larger towns 
because this has relevance to patient referral using the 
following categories: location within a town with a 
population greater than 50 000; sited within 50 km of these 
larger towns; more distant than 50 km from these larger 
towns; or location on an island. 

Ethics

Approval for the study was obtained from the human research 
ethics committee of James Cook University (Ethics Approval 
no. H1577), and each District Manager responsible for 
institutions contacted. 

Results

All 34 institutions (25 hospitals and 9 health centres) 
identified and contacted participated. Of these, 24 were 
located in Queensland, 4 in Northern Territory and 6 in 
Western Australia (Fig 1). Five were located in towns with a 
population greater than 50 000 (Cairns, Townsville, Mackay, 
Rockhampton and Darwin). Four were within 50 km of these 
towns, while 20 were more distant and five were on islands. 
Twenty-five doctors and nine nurses were primarily 
responsible for management of a suspected Irukandji patient 
on the day of contact, with doctors responsible at 23 of the 
hospitals and 2 of the health centres. All nine nurses were 
located in facilities greater than 50 km from a large town or 
on an island. All health centres were more than 50 km from a 
large town or on an island.

Twenty-two of the facilities contacted (65%) reported having 
guidelines for Irukandji syndrome management. Of facilities 
with guidelines, eight (36%) used the Primary Clinical Care 
Manual (PCCM); six (27%) the Central Australian Rural 
Practitioners Association Standard Treatment Manual
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(CARPA STM), and the remainder independently produced 
protocols. All major centres, three centres <50 km away 
(75%), 11 centres >50 km away (55%), and three island 
centres (60%) had guidelines. All Northern Territory 
respondents had guidelines. 

All respondents reported that pulse and blood pressure 
would be routinely measured for every patient with 
suspected Irukandji syndrome, 32 (94%) routinely recorded 
respiratory rate and 30 (88%) oxygen saturations. Ten (29%) 
facilities would perform continuous cardiac monitoring, 
while 30 (88%) recorded routine observations at least every 
15 min. There was no significant difference in frequency of 
observations with increasing rurality.

Vinegar as a first aid measure was not mentioned by all 
respondents (Table 1). The spontaneous mention of vinegar 
was significantly associated with increasing remoteness, 
p = 0.023 (Table 2). Two respondents (6%) reported that 
their centre would apply a pressure bandage, three (9%) 
indicated that this would not occur at their centre, four 
(12%) would use heat and six (18%) would apply ice to the 
sting site. One respondent reported not knowing what first 
aid should be administered. A summary of common 
management measures reported is presented (Table 3).

Blood tests were infrequently used, with full blood counts 
being most commonly performed (n = 14, 41%) and 
13 respondents (38%) indicating that they did not have access 
to blood testing facilities. All respondents who did not have 
access to these services were located outside the larger urban 
centres. 

Intravenous opiate analgesia use was mentioned by all 
respondents in Western Australia and Northern Territory, 
and 21 (87.5%) in Queensland. All facilities with guidelines 
would administer intravenous opiate analgesia, compared 
with nine facilities (75%) without guidelines, p = 0.037 
(Table 4). With unresolved pain, 19 respondents (56%) 
would administer more of the initial opiate, six would use an 
opiate infusion (18%), four would try a different opiate 
(12%) and two would attempt a different drug (6%). All 

nurses and five doctors indicated that they would consult an 
experienced medical officer. Administration of intravenous 
magnesium was mentioned by four respondents (12%). 
There was no significant difference in pain management with 
increasing rurality.

When asked to describe their health facility’s usual response 
to managing a blood pressure >180/110 mmHg in an 
Irukandji patient, 18 respondents (53%) indicated that 
further analgesia would be administered, while five would 
observe the patient (15%) and 12 (nine nurses and three 
doctors) would seek advice from an experienced medical 
officer. Other treatments mentioned included magnesium 
(n = 7, 21%), glyceryl trinitrate (GTN) (n = 4, 12%), 
hydralazine (n = 4, 12%), beta blockers (n = 2, 6%), 
labetalol (n = 2, 6%) and nifedipine (n = 3, 9%). Frusemide, 
diazoxide, nitroprusside, phentolamine and atenolol, 
midazolam, oxygen and reassurance were each mentioned by 
a single respondent.

Twelve respondents (35%) indicated that their facility would 
not alter management for a child, while six would transfer 
the child sooner (18%) and eight (24%) would adjust 
medication dosages. 

If a patient required admission, 13 respondents (38%) would 
transfer the patient to another facility, including three 
Northern Territory (75%), three Western Australian (50%) 
and seven Queensland (29%) facilities.

Prior to discharge, 16 institutions (47%) required that the 
patient be pain free, 5 (15%) that pain be controlled, 
17 (50%) that symptoms have abated, 15 (44%) that 
observations be stable, 4 (12%) that clinical examination be 
normal, 5 (15%) that blood results be normal, and 3 (9%) 
that the electrocardiograph be normal. The period of patient 
observation (in hours, where stated) varied: 2 (n = 1, 3%), 
3 (n = 1, 3%), 4 (n = 3, 9%), 6 (n = 8, 24%), 12 (n = 2, 
6%) or 24 (n = 2, 6%).
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Table 1: Use of vinegar as a first aid measure for suspected Irukandji syndrome
Vinegar application for first aidFacility type

Without prompt
n (%)

With prompt 
if necessary, n (%)

All facilities 21 (62) 27 (79)
Facilities with guidelines 15 (68) 20 (91)
Facilities without guidelines 6 (50) 7 (58)
Facilities with nurse as respondent 9 (100) 9 (100)
Facilities with doctor as respondent 12 (48) 18 (72)
Facilities located in Queensland 13 (54) 18 (75)
Facilities located in Northern Territory 3 (75) 4 (100)
Facilities located in Western Australia 5 (83) 5 (83)
Facilities located in town with population > 50 000 1 (20) 4 (80)
Facilities located within 50 km of town with population > 50 000 1 (25) 2 (50)
Facilities located > 50 km from a town with population > 50 000 14 (70) 16 (80)
Facilities located on island 5 (100) 5 (100)

Table 2: Association of spontaneous mention of vinegar as a first aid measure with increasing remoteness
Spontaneous mention of 

vinegar
Proximity

Yes No Total

Proportion 
[95% Confidence Intervals]

Facilities located in town with population >50 000 1 4 5 20% [0.5%–71.6%]
Facilities located within 50 km of town with population 
>50 000 1 3 4 25% [0.6%–80.6%]

Facilities located >50 km from a town with population 
>50 000 14 6 20 70% [45.7%–88.1%]

Facilities located on island 5 0 5 100% [54.9%–100%]

Table 3: Standard management measures in Irukandji syndrome by facility type and profession of respondent
Hospital (n = 25) Health Centre (n = 9)Measure
Doctor 
(n = 23)

Nurse 
(n = 2)

Doctor 
(n = 2)

Nurse 
(n = 7)

Total 
(n = 34)

IV access 22 (96%) 1 (50%) 2 (100%) 6 (86%) 31 (91%)
IV fluids 8 (35%) 1 (50%) 0 2 (29%) 11 (32%)
IM opiate 5 (22%) 0 1 (50%) 0 6 (18%)
Oxygen 8 (35%) 2 (100%) 1 (50%) 3 (43%) 14 (41%)
Antiemetic 6 (26%) 0 0 0 6 (18%)
Antihypertensive 5 (22%) 0 0 0 5 (15%)
Antihistamine 3 (13%) 0 0 1 (14%) 4 (12%)
ECG 14 (61%) 0 2 (100%) 5 (71%) 21 (62%)
Chest X-ray 6 (26%) 0 0 0 6 (18%)
Skin scrapings/sticky tape† 8 (34%) 0 0 0 8 (24%)

                         ECG, Electrocardiograph; IM, intramuscular; IV, Intravenous. 
                         †For jellyfish identification.
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Table 4: Association of guideline availability with intravenous opiate analgesia use
Mention of intravenous 

opiate
Availability 
of guidelines 

Yes No Total

Proportion 
[95% Confidence Intervals]

Yes 22 0 22 100% [87.3%–100%]
No 9 3 12 75% [42.8%–94.5%]

Discussion

Telephone surveys using vignettes are valuable tools for 
obtaining information from doctors and other health workers 
in a non-threatening manner12 and have been used in a variety 
of situations13-15. The current survey was well received by 
respondents, with 100% participation and 91% of 
respondents indicated that they would like to receive a copy 
of the study report.

There were few statistically significant differences in the 
management of suspected Irukandji syndrome patients 
between urban and remote facilities, despite the staffing and 
equipment constraints at many rural facilities. Despite this 
reassuring finding, remote facilities were less likely then 
larger facilities to have guidelines. This is important because 
many of these facilities are very isolated and have only 
telephone contact with large facilities, and the support of the 
Royal Flying Doctor Service to evacuate patients where 
necessary. All respondents were aware of the point of contact 
and assistance appropriate for their location and situation. 
Availability of guidelines may be of increased importance in a 
remote setting, particularly if telephone advice is not 
available or is delayed.

Most respondents described appropriate assessment and pain 
management of a patient with Irukandji syndrome, but 
marked variation in management of sting site and 
hypertension was found. These differences were not related 
to remoteness, other than the increased spontaneous mention 
of vinegar noted with increasing remoteness. It is of concern 
that health staff who may encounter patients with Irukandji 

syndrome are not aware of the use of vinegar as first aid 
management (21%), and do not have guidelines to assist them 
in patient management (35%). This may be compounded by 
the documented rapid turnover of staff in rural Australian 
health facilities16,17. Although not specifically investigated in 
this survey, seven respondents spontaneously volunteered 
that they had been in their current location for less than 
1 year. As some respondents, particularly doctors, were not 
of Australian origin, their knowledge of Australian tropical 
health conditions cannot be assumed. It is important that the 
management of marine stingers, including those causing 
Irukandji syndrome, be brought to the attention of all new 
staff arriving in areas where exposures may occur. Ten of the 
eleven respondents who indicated no prior experience of 
managing Irukandji syndrome were located in centres 
>50 km away from the major towns or on an island. Five of 
the six doctors who had no experience of treating a patient 
with Irukandji syndrome either did not have guidelines or 
were uncertain whether or not guidelines were available.

Vinegar application to the Irukandji sting site is considered 
good practice but was not universally practiced by 
participating institutions. It was mentioned spontaneously in 
a significantly higher number of remote than urban facilities, 
and by all nurses. Pressure bandaging was still used at two 
institutions although its use is controversial and recent 
evidence suggests that it may be dangerous11,18-20. 

Generally, assessment of Irukandji patients was good, both in 
urban and remote settings, with most respondents describing 
an adequate physical examination and routine observations.
The frequency of observations was appropriate in most cases, 
particularly when remote practice constraints are considered. 
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One participant indicated that it was not possible to perform 
observations more frequently than every 15 min, because 
every aspect of patient assessment and management had to be 
manually performed by the only health professional in the 
particular facility. 

Management of the severe pain associated with Irukandji 
syndrome was appropriate, with the majority of respondents 
in both urban and rural locations identifying the need for 
intravenous opiate analgesia, and often for repeated doses or 
an infusion. Management of elevated blood pressure 
associated with Irukandji syndrome was less uniform. Over 
half of the respondents correctly indicated that further 
analgesia might be required, but a number of additional 
pharmacological approaches were suggested to lower blood 
pressure. Magnesium was suggested by 21% of respondents, 
probably reflecting recent reported utility of intravenous 
magnesium sulphate in the management of pain and 
hypertension associated with Irukandji syndrome21. A variety 
of other pharmacological treatments were mentioned. The 
isolated use of beta blockers is of concern given a previous 
association between beta blocker use and circulatory collapse 
with acute renal failure22. Phentolamine has been used 
traditionally, in view of its alpha blocking effect9, but 
intravenous GTN has been suggested due to greater 
familiarity, availability, and ease of titration5. Sublingual GTN 
has been used in the pre-hospital management of 
hypertension associated with Irukandji syndrome but the 
appropriateness of this approach has not yet been proven23. A 
standardised approach to hypertension management in 
Irukandji syndrome is lacking, and studies to identify the 
most appropriate antihypertensive agent are clearly indicated.

The usefulness of guidelines is evident from the increased use 
of intravenous opiate analgesia by facilities with guidelines. 
All respondents without guidelines at their facility indicated 
that having guidelines would be useful. Improving knowledge 
of and access to manuals such as the PCCM or CARPA STM 
may improve the management of Irukandji syndrome. Use of 
appropriate antihypertensive agents, magnesium’s role in 
Irukandji syndrome management and the use of pressure 

immobilisation bandaging should also be addressed in updated 
guidelines.

Conclusion

Irukandji syndrome belongs to the category of potentially 
life-threatening envenomings that occur predominantly in 
tropical environments24,25. All envenomings in this group 
demand optimal clinical management without delay in all 
affected patients. Unfortunately, many of these envenomings 
occur in remote locations where immediate access to 
specialised health facilities and care may be limited. Thus, it is 
essential that patient management at the first point of care is 
standardised and adheres to best available evidence. Our 
survey has highlighted first-aid and patient management 
deficiencies among health professionals responsible for 
treating patients with Irukandji syndrome in northern 
Australia. Consistent guidelines and education of new staff 
are essential if optimal management of Irukandji syndrome is 
to be assured. 
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