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Information about these notes
These notes are for flying foxes that have been removed from a monitored colony during a heat stress event. The colony would have been monitored during the day, spraying the animals at the appropriate time and removal of any animal that has not recovered after spraying or young animals that have been orphaned. 
If the colony has not been monitored and sprayed, then the triage coordinator determines the type of treatment in triage.


TRIAGE FOR HEAT STRESSED BATS

Triage Procedures
1. Set up triage area as per colony heat stress plan
2. Animal enters triage when determined by the colony 
coordinator
3. First treatment
a. Rehydrate animal ASAP
b. Eye drops in both eyes
c. Glucose under tongue
d. Move to recovery area
4. Monitor in recovery area
a. Spray with tap temperature water and assist with air circulation around the bats
b. Continue rehydration while still tenting
c. Continue with eye drops 
d. Continue with glucose under tongue
5. Decide on further treatment or release back into colony. 
6. Continued care.




TRIAGE PROCEDURES IN DETAIL
1. Setup at Triage
a. The Triage Area should be set up before other rescuers arrive.
b. The triage coordinator determines the type of treatment to be used on the animals.
2. Animal Enters Triage
a. The colony coordinator determines when animals should be removed from the colony and taken to triage.
3. First treatment
a. Rehydrate ASAP
i. The bats have been sprayed in the colony and no further cooling down will help. Rehydration is more important.
ii. The preferred method of rehydrated is by sub cutaneous (sub cut) injection for the following reasons. 
1. Sub cutaneous injection is faster than oral rehydration.
2. The carer knows exactly how much rehydration fluid has been administered.
3. Sub cutaneous injection can be administered to an animal that is not alert or able to take fluids orally.
4. There is no possibility of fluid entering lungs causing aspiration pneumonia. 
5. The guts of bats suffering from heat stress stop working so oral rehydration has the potential of not working but also can fill the gut with fluid that cannot be absorbed

	Rehydration Solution
	Description

	Sodium Chloride 0.9% 
	A good basic rehydration fluid.

	Hartmann’s Solution
	A rehydration fluid that contains an alkaline component to help neutralize the lactic acid build up in the body.

	Sodium Chloride 0.45% plus Glucose 2.5%
	Rehydration fluid containing glucose.



iii. Do not attempt to treat individual animals differently as this will cause confusion and either under treatment or over treatment of animals.
iv. Each animal to be sub cutaneous injected with 10% body weight of fluids.
v. If it is not possible to sub cut, then oral rehydration should be administered ONLY to bats that are alert and only if it takes it voluntarily. Use sub cutaneous injection or intravenous injection until then. 
vi. Hartmann’s solution may be used for oral rehydration as it is well balanced isotonic solution that will be quickly absorbed from the gut into the blood stream. Plain water, fruit juices etc. are not suitable rehydration fluids and should not be used. 
vii. If you are making up your own glucose solution, it must be accurately made up to a 5% solution (50gms per 1 litre of water). If it is too dilute, it will not pass readily through the gut wall while a more concentrated solution may draw water from the blood stream into the gut.
b. Eye drops in both eyes
i. Put conoptal or genteal ointment (fake tears) in eyes ASAP. Dehydration causes the eyes to dry up and this may cause ulcers on the eyeball. Continue using eye drops while rehydrating. Continue checking for eye ulcers in the week after the heat stress event.
c. Glucose under tongue
i. Dip the moistened end of a cotton bud in powered glucose and place under the tongue of the animal to give it an energy boost.
d. Move to recovery area
4. Monitor in recovery area
a. Spray with tap temperature water and assist with air circulation around the bats. Ideally, have small fans at each end of a triage area to aid cooling whilst you're doing sub cutaneous injection etc.
b. NO ice alcohol etc. You'll cause blood vessels in the periphery to close and possibly even set shivering off making things worse. 
c. Continue sub cut while still tenting. Only stop once tenting has gone.
d. Offer oral rehydration only if bright 
e. Continue with eye drops and checking for eye ulcers.
5. Decide on further treatment or release back into colony
a. Each heat stress event is different and the colony co-ordinator and the triage coordinator should be responsible for the decision to release animals back into the colony.
6. Continued care
a. Before you decide on further care for animals, please make yourself familiar with the signs of heat stress and the continued problems associated with heat stress. Refer Appendix 1
b. If you have adults or orphans that need further care the triage coordinator determines when they are able to be relocated to carers. Carers should have been notified about the potential pick-up by their group coordinators and be ready to accept the animals.
c. Group orphans in similar age and health groups. The oldest and healthiest orphans should be given to the group/individual with the greatest distance to travel.
d. Ask each person taking orphans to monitor for signs of heat stress complications.
e. Fill out a form similar to the Allocation Form (below) which gives some indications of complications for carers to monitor.





Allocation of Animals After a HSE
	Colony
	
	Date
	

	Colony Coordinator Name
	
	
	

	Contact Number
	
	
	

	Carer Receiving Animals	
	
	Carer’s Group
	



Number of Animals
	Adults
	Juveniles / Babies

	GHFF
	Black
	Little Red
	GHFF
	Black
	Little Red

	
	
	
	
	
	



Please Monitor for Complications Post Heat Stroke 
1. Loss of lining of GI tract and minimal protection against infections entering the blood stream from the gut.
2. Compromised absorption of nutrients from the GI tract.
3. Compromised renal functions may develop into chronic renal failure.
4. Maintenance of hydration and body condition, protection from infection and recovery from myopathy are the keys to getting a flying fox through heat stroke.
5. Nutritional supplementation is absolutely vital at this stage to counter the loss of protein via the GI tract and kidneys.
6. Absorption of nutrition from the GI tract will be compromised until the mucosal lining recovers and is completely replaces which can take weeks 
7. High quality protein supplementation can be achieved via addition to smoothies and close monitoring of weight gain.
Tania Bishop’s Banana Smoothie
1 ripe banana
100g acidophilus yogurt
50g high protein supplement
20g glucose powder (or honey)
1 cup apple/ mango juice
Add water as required if too thick (Hartmann’s may be used in severe post heat stress animals)
This is the solution to which the carafate is added if needed. 

Gastrointestingal Protectants   
Zantac (Ranitidine)
Reduces acid output in the stomach and helps with gut movement   
Carafate (Sucralfate / Carafate)
1 pinch added to each smoothie acts as a locally acting treatment for GI ulcers.



Broad-Spectrum Antibiotics
Ticarcillin (Timentin)  40mg/kg BID
Fortum (Ceftazidime)  20mg.kg BID
These 2 antibiotics are most commonly used due to their strength and speed of action against gram negative bacteria most commonly associated with gut lining slough and the enterotoxaemia that follows.
Anti-fungal Agents
Nystatin (nilstat) antifungal - Orally twice daily
Always use when compromised animals are on antibiotics
The loss or disruption of normal gut flora as well as antibiotics provide conditions ideal for the growth of Candida albicans, a yeast, which can further compromise recovery of the normal gut mucosa.
CONTRAINDICATIONS 
It must be stressed that any non-steroidal anti inflammatories e.g. meloxicam (metacam) or asprin etc are highly contraindicated in the treatment of heat stroke.
Animals are highly dehydrated and in shock with compromised renal function and an already damaged gastrointestinal tract.
Non-steroidal anti inflammatories provide no advantageous effect and further contribute to renal and gastrointestinal damage as well as clotting issues.

For experienced carers who want to know more, the following is from an email from Tania Bishop. Please do not use this information if you do not completely understand it.
I would spray in the trees at the appropriate time. Ideally I'd have small fans at each end of a triage area to aid cooling whilst you're doing sc etc, but I'd ideally give the animals Valium and vit e then also if possible (to reduce anxiety, address myopathy and make things easier) and sc ASAP. So cooking happens at same time. I'd still be spraying with tap temperature water and assisting air circulation around the bat. NO ice alcohol etc. you'll cause blood vessels in the periphery to close and possibly even set shivering off making things worse. 
If continue sc whilst you have tenting and put conoptal or genteal ointment (fake tears) in eyes ASAP. I'd offer fluids once they're bright and let them take it only if they want... No force feeding fluids. 
There's no harm in giving another sc even if they do take some voluntary fluid as it will only help. I'd only stop once tenting gone. 
Any shocky animals - capillary refill times of 3sec or more need immediate transfer for Iv fluids probably with anti-shock drugs and colloids or euthanasia. Any animals not holding fluids after twice daily doses of 10% bw fluid for 3 days or that are deteriorating despite this and capillary refill is increasing (normal is <2s) need to get to get ASAP to assess renal function +/- Iv fluids or need euthanasia. 
Any Animals with marked gut sloughing need to go to a vet ASAP or need euthanasia. 
The deceptive thing with capillary refill appearance with heat stress is it can mistakenly look like refill is faster at first as the animal's peripheral blood vessels will be dilated in order to help dissipate heat, so refill will be quicker at first and the gums redder...... But they quickly change to shock. 
So I wouldn't delay fluids for cooling. I'd do if prior to collection and during triage. No oral fluids until the animal is bright and only if it takes it voluntarily. Sc or Iv until then. 


APPENDIX 1

SIGNS AND SYMPTOMS OF HEAT STROKE IN FLYING FOXES
Heat stroke
Heat stroke is the cell damage that occurs from a marked increase in body temperature when the body has exhausted every ability to dissipate heat effectively. Heat stroke affects almost all body systems.

Direct thermal injury occurs at 42.7 degrees causing enzymatic alterations from the denaturation of proteins, however multi-systemic damage can occur with sustained temperatures as low as 40.6 degrees, especially in conditions of higher humidity.
Clinical Signs of Heat Stroke
Often animals that survive the initial exposure may then suffer from renal failure or complications associated with the loss of the lining of the gastrointestinal tract.

Early Signs
1. Panting (initiated at temperatures greater than 35 degrees)
2. Hyper salivation
3. Fast heartbeat (tachycardia)
4. Very red mucous membranes (hyperaemic)
5. Bounding pulse – best felt over the femur or thigh of a flying fox or just above the elbow
6. Increased blood pressure
7. Often excited or hyperactive
8. Rectal temperature of >40.5 degrees
9. Licking of wrists occurs when temperatures are close to lethal limits. THIS RESULTS IN CONSIDERABLE BODILY FLUID LOSS
Any animal that does not respond to spraying prior to wrist licking or collapse or immediately to oral fluids, really need to be taken into care or to a veterinary hospital.

Signs of progression
1. High or low rectal temperature
2. Oral mucous membranes vary from pale blue/grey (cyanotic) to muddy or brick red (endotoxaemia)
3. Hyperventilation
4. Severe dehydration – sunken eyes, wrinkling of membranes, tenting of skin
Muscles
1. Damage to muscles can occur via direct thermal injury or as a result of myopathy (muscle damage) secondary to prolonged fanning.
Gastro Intestinal (GI) Tract
1. The GI tract is profoundly affected by heat stroke.
2. This causes bloody diarrhoea from the sloughing of the mucosal lining.
3. Bacteria release toxins into the blood stream (endotoxaemia) 
4. Fluid loss makes the heart unable to pump enough blood to the body (Hypovolaemic shock). Only IV fluids have a chance of reversing damage as all peripheral blood vessels have contracted in order to keep vital organs functioning.
Kidneys
1. Acute renal failure is common in heat stroke and can be fatal.
2. Severe dehydration causes an inadequate supply of blood to the kidney which causes tissue death.
3. Cell damage releases myoglobin from ruptured muscle cells into the blood stream
4. Signs of acute renal failure may show up in the first 24 hours but it can develop into chronic renal failure after >65% of all nephrons are destroyed more than 3 weeks after the initial insult.
Blood Vessels
1. Cell membrane stability is altered all over the body
2. Vascular beds all throughout the body are damaged causing clotting problems.
3. Once the animal is in shock from dehydration, all peripheral blood vessels constrict to maintain flow of what blood volume remains to vital organs.
4. This is why neither oral, SC or IP fluids are not effective at this point.
Nervous System
1. Excess fluid accumulates in the brain (cerebral oedema)
2. This can cause seizures and/or a comatose state.
3. Damage to part of the brain that controls body temperature (hypothalamus) can predispose to further heat stroke problems.
Respiratory System
1. Fluid collecting in the lungs (pulmonary oedema) is common after the event and makes it difficult to breath.
2. Damage to cells lining the lungs

Liver
1. Liver damage is responsible for loss of coagulation factor production.
2. Blood protein loss and persistent low blood sugar levels (hypoglycemia)
3. Liver failure can result and worsen neurological signs and lead to death from 24 hours to weeks after the event.



[bookmark: _Toc434478509]APPENDIX 2
Individual Carer's First Aid Kit
This is a recommended kit to be taken by individuals to a colony that is being supervised by a group and where you would expect to find a group first aid kit and triage station for bats.
[bookmark: _Toc434478510]Personal First Aid
· Hat
· Band Aids
· Suntan Cream
· Insect Repellent
· Headache pills
· Iodine/betadine 
· Gauze swabs
· Drinking Water
· Whistle
	
[bookmark: _Toc434478511]Adult and Orphan Bats
· 1 litre water bottle (for mixing glucose solution)
· Water
· Glucose in 50g packs (to mix with 1 L water = 5% glucose solution)
· 10 ml syringe for oral rehydration
· Spray bottle
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APPENDIX 3
First Aid Kit for Group supervising a colony
This kit is for first aid for carers as well as treatment for heat stressed flying-foxes. It is not a normal rescue first aid kit.	
[bookmark: _Toc434478513]For People	
· Band Aids	
· Bandage		 
· Triangle Bandage		          
· Suntan cream		
· Headache Pills		 
· Iodine/Betadine 		
· Gauze Pads		
· Kidney Bowl		
· Water for washing wounds	
· Water for drinking		 
· Gatorade fruit drinks for rescuers		          
· Paper cups		          
· Soap + 2 buckets 		
· Tick Removal tool		
· Pressure bandage for snake bite		
· Latex gloves		

[bookmark: _Toc434478514]For Adult and Orphan Bats	
Oral Rehydration	
· 1 litre water bottle (for mixing glucose solution) 
· Water 
· Glucose in 50g packs (to mix with 1 L water = 5% glucose solution) 
· 10 ml syringe for oral rehydration 
Sub-cut Rehydration 
· Rehydration fluid  - Hartmann's Solution OR 0.9% NaCl Solution
· 1 ml Syringe
· 10 ml Syringe
· 20 ml Syringe
· 18g Needles for drawing up solution
· 26g Needles for babies
· 23g Needles for adults
· Sharps Container
[bookmark: _Toc434478515]Crèche	
· Milk bottles		
· Teats		
· Milk formula		
· Scales	
[bookmark: _Toc434478516]Wound Treatment	
· Hand Soap 
· Water for cleaning 
· Kidney Bowl
· Iodine/Betadine diluted
· 3% Hydrogen Peroxide - for maggot removal 
· Hydrogel [SOLUGEL ®, SOLOSITE ®, or  INTRASITE GEL ®] 
· Painstop with dosage table 
· Eye drops 
· Vetwrap bandage 
· Make-up Removal Pads/ Gauze Pads / Tissues 
· Spray Bottle for Water 
· Scissors (Fine) 
· Scissors (Large)
[bookmark: _Toc434478517]General Equipment		 
· Tweezers for tick removal		 
· Maggot Removal Comb		
· Hot Water Bottle		
· Reusable Heat Pads		
· Body bags		 
· Pegs		          
· Thermometer		
· Rubbish Bin
· Small Towels	



FIRST AID FOR PERSONNEL ON SITE
IF BITTEN OR SCRATCHED BY A BAT:
All personnel working on site must be instructed in the following procedure before entering or working in the colony. 

In the colony
If a person is bitten, scratched or has saliva in eyes, nose or mouth or in an open wound then:-
1. If possible the bat responsible should be identified, tagged and kept away from other bats. 
2. The area where the incident happened should be included on the tag.
3. The colony coordinator and/or the flying fox coordinator should be notified.
4. The flying fox coordinator will notify Queensland Health.
5. The person involved should report to the first aid officer (if present) or the triage coordinator for treatment as per instructions from the Department of EHP Queensland Government.

At the Triage / First Aid Station
Triage coordinator will have the necessary training and equipment to deal with this situation.
A bite or scratch
1. Do not scrub the wound.
2. Wash the wound gently but thoroughly with soap and water for at least five minutes. Apply an antiseptic (e.g. povidone, iodine or another iodine preparation or ethanol alcohol) and cover the wound.
3. Contact your doctor or hospital immediately—they will arrange for the vaccinations that are necessary to protect you against ABL. These vaccinations should start as soon as possible after being bitten or scratched.

Saliva in eyes, nose or mouth
1. If bat saliva gets into your eyes, nose or mouth, or into an open wound, flush thoroughly with water and seek medical advice immediately.
2. Prompt treatment following a bite or a scratch is vital. 

Testing the bat
1. It is possible to have the bat tested for ABL. The department and Queensland Health will assist with the collection of the bat.

Queensland Government Department of Environment and Heritage Protection




FIRST AID FOR SNAKE BITES:
In the colony
No First Aid available at the colony
1. Keep the patient calm and completely still.
2. Transport to the First Aid / Triage station. Try to prevent the patient walking. Bring the transport to the patient not walk the patient to the transport.

First Aid available at the colony
1. Apply a compression bandage immediately using the "pressure-immobilization" technique (shown below) while keeping the patient calm and completely still. Don’t waste time and cause unnecessary movement by removing clothing. Bandage straight over clothing.

2. Take note of the time of the bite. Write it down if possible and keep the information handy for medical staff.

3. Where possible, bring transportation to the patient (rather than vice versa). Don't allow the victim to walk or move a limb. Walking should be prevented.

4. Transport to the first aid station immediately.

At the Triage / First Aid Station
Call an Ambulance on 000 before you start treating the patient.
1. Do NOT wash the area of the bite or try to suck out the venom!

2. It is extremely important to retain traces of venom for use with venom identification kits.

3. Do NOT incise or cut the bite, or apply a high tourniquet!

4. Cutting or incising the bite won't help. High tourniquets are ineffective and can be fatal if released.

5. Stop lymphatic spread - bandage firmly, splint and immobilise! Use the pressure-immobilization technique show below.

6. Always bring the first-aid to the patient. Never move the patient unless absolutely necessary. Keep the patient calm and immobile while waiting for the Ambulance.

The "pressure-immobilization" technique
The "pressure-immobilization" technique is currently recommended by the Australian Resuscitation Council, the Royal Australasian College of Surgeons and the Australian and New Zealand College of Anaesthetists.
1. The lymphatic system is responsible for systemic spread of most venoms. 

2. This can be reduced by the application of a firm bandage (as firm as you would put on a sprained ankle) over a folded pad placed over the bitten area. While firm, it should not be so tight that it stops blood flow to the limb or to congests the veins. 

3. Start the bandage below the bite, continuing over the bite and up the limb towards the trunk of the body. If there is enough bandage go back down again. The bandage should be as tight as you would apply it for a sprain. Leave fingers/toes visible so as to check for circulation. They should be pink in colour. If they are turning purple/blue then the bandage is too tight.

4. Mark the bandage to show where the bite site is, using whatever you have at hand. Doing this means a hole can be cut in the bandage to swab the bite site instead of doctors having to remove the entire bandage.

5. A pressure dressing should be applied even if the bite is on the victims trunk or torso.

6. Immobility is best attained by application of a splint or sling, using a bandage or whatever to hand to absolutely minimise all limb movement, reassurance and immobilisation (eg, putting the patient on a stretcher). 

7. The pressure-immobilisation approach is simple, safe and will not cause iatrogenic tissue damage (ie, from incision, injection, freezing or arterial torniquets - all of which are ineffective).

8. Bites to the head, neck, and back are a special problem - firm pressure should be applied locally if possible.

9. Removal of the bandage will be associated with rapid systemic spread. Hence ALWAYS wait until the patient is in a fully-equipped medical treatment area before bandage removal is attempted.


REMOVING TICKS
Ticks should be removed as soon as possible, to reduce the risk of disease transmission and allergic reactions. However, it is essential to minimize the chance of the tick injecting toxins or pathogens during the removal process.
[image: Clipart image showing how to remove an embedded tick with a pair of tweezers.]

1. Once a tick is attached, disturb it as little as possible. Don’t scratch it or try to pull it off with your fingers, or kill it with anything that is an irritant, such as methylated spirits, essential oils, kerosene, liquid soap, or a flame/hot match. Your goal is to remove the tick as quickly as possible--not waiting for it to detach. As for the danger of leaving mouth-parts behind in the skin, simply treat the site as you would any sort of abrasion.

2. Find the head of the tick. If you look closely you'll see its mouth attached to the skin, with the body resting behind it.

3. Grasp the tick as close to the skin as possible with a pair of tweezers. Use tweezers with fine tips, rather than blunt ones, to make sure you are able to grasp the tick tightly. 
Don't try this with your fingers. You won't be able to get a good, tight grip on the tick.
Make sure you're gripping the tick's head. Get the tweezers as close to the mouth of the tick as possible.
Do not grasp the tick's body. This will cause it to inject saliva or blood into your skin and increase the chances of transmitting a disease.

4. Pull firmly and steadily outward. The tick's mouth will release the skin. Do not twist, jerk or wiggle the tweezers as you pull, or the tick's mouth parts will remain attached to the skin. It's not uncommon for the skin to also pull up as the tick detaches, much like it does when you pluck a stray hair.

5. If the mouth parts remain attached, attempt to remove them with the tweezers. If they're buried in the skin, you can simply let the skin heal, checking it from time to time to make sure it doesn't become infected.

6. Wash with warm water and soap. You can also use rubbing alcohol or iodine. Clean both the bite and your hands thoroughly.

7. See a doctor if you have trouble removing the tick. Some ticks are so small that they're difficult to remove using this common method. A doctor will be able to remove the tick for you. 

HEAT EXHAUSTION AND HEAT STROKE (HYPERTHERMIA)

	Heat Exhaustion
	Heat Stroke (Hyperthermia)

	A serious heat illness which may progress to heat stroke if not properly treated. It is most
common in non-acclimatised individuals.
	THIS IS A MEDICAL EMEGENCY – Do not delay, call 000 immediately.
Heat stroke is the most serious heat-related illness. It occurs when the body is unable to control its temperature. The body’s temperature rise rapidly to dangerous levels and internal systems start to shut down, leading to permanent disability and death if emergency treatment is not provided.

	Symptoms
• Profuse sweating
• Cold, clammy, pale skin
• Fatigue, weakness and restlessness
• Headache
• Dizziness
• Nausea and /or vomiting
• Weak, but rapid pulse
• Normal temperature
• Faintness

	Symptoms
• High body temperature (more than 40°C)
• Altered mental state, e.g. confusion, disorientation, rapid development of
unconsciousness
• Dry skin (though this is not often present)
• Dry swollen tongue
• Rapid, strong pulse at first, then weaker
• Headache
• Dizziness
• Nausea
• Fits/seizures, coma


	Treatment (First Aid)
• Move person to a cool place (e.g. cool shady area, air conditioned environment)
• Lay person down with legs supported and slightly elevated
• Loosen clothing
• Cool person e.g. apply cool wet cloths to person’s head and body, fan them
• Give sips of cool water
• If vomiting continues, seek medical assistance immediately

	Treatment (First Aid)
Seek medical assistance urgently.
In the meantime:
• Move person to a cool place (e.g. shady area, air conditioned environment).
• Lay person down with legs supported and slightly elevated
• Remove clothing
• Cool person rapidly:
•Apply ice packs to the person’s groin and armpits
• Also, apply cool water, or wrap in a wet sheet and fan them (keep wet)
• If person is unconscious, check person’s airway, breathing and pulse:
• If person is in cardiac arrest, begin CPR (Cardio-Pulmonary Resuscitation)
• If person is breathing and has a pulse, position unconscious person on their side
and clear their airway
• Do not give sips of cold water
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