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Editorial

It has been an unexpected delight and a privilege to take up the reins as Acting Editor of the Journal,
allowing me to tone up my atrophying pedantry muscles. During what I hope is my temporary /
guest role, the Executive Committee decided that the Association would allow wider access to our
Journal and I am pleased to share that while members read can them first, papers we have published
will become public domain. This will happen once they have been up on the “in press” pages of the
Journal for six months.

We’ve received a fascinating selection of contributions to volume 15, the 2024-5 issue, including two
substantial papers on aviation medicine, various case histories, an opinion piece on possible risks to
the efficacy of intradermal rabies immunisation while clients are taking mefloquine, a review on the
current situation with Chikungunya, a commentary on a paper about a qualitative study of community
pharmacies and others.

One of the challenges of running a voluntary organisation like the British Global and Travel Health
Association is that very often the work falls to a few individuals, and those of us who are fully
employed have little time to fulfil their duties, yet those who are no longer in full-time clinical work
have fewer professional connections and perhaps fewer opportunities to glean advice and wisdom
from colleagues. This dilemma is especially relevant when producing the Journal, because one of the
tasks of the editor is to stimulate and encourage colleagues to write about their work or share their
experience. But few busy full-time clinicians dare put their heads above the parapet and volunteer to
help.

Our current membership is running at a healthy 220 or so but we do need to encourage others to muck
in and help keep the Association and the Journal going, so this is a plea for members to consider
whether they might write up an interesting case or share a review of a topic or book that fascinates
them. Or better still, offer to join the editor and learn some useful editing skills that can be used to
boost the c.v. I have stepped in as acting editor but would welcome help so do contact us if you’d like
to know more.

Jane Wilson-Howarth
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Brlious 1n Bilbao

Nick Barraclough

We had taken the ferry from Portsmouth to
Santander and found driving in Spain wonderful.
The open roads, the mountains... We visited friends
in the south, then more friends in Bilbao. On our
last morning, they had to leave for work so we made
a swift exit. We’d be early for the return ferry but
hoped to find some sort of breakfast as we queued.
We pulled in to find a portacabin with ‘Coffee
Shop’ daubed on it and savoured the prospect of
something to eat.

We jostled at the counter with port workers in
high-viz jackets. My Spanish is non-existent and
I was clumsily trying to order large black coffees
with the milk on the side while Judy grabbed what
turned out to be tuna salad croissants. We hadn’t
seen much fresh fruit or vegetables for a week, so
lettuce leaves seemed sensible.

Back at the car others were joining us. Huge
leisure vehicles, a team of bikers, most of them
well over sixty, and a Porsche owners’ club with
their assortment of old classics.

Knowing we’d be spending a good part of two
days on the ferry I took a brisk walk around the
huge tarmacked waiting area. I joined Judy back in
the car and we had a go at that morning’s Wordle
on my phone. Got it in three.

I was just about to suggest it was time for the
seasickness pills when I began to feel queasy. I
put it down to our unaccustomed diet. After a few
minutes I realised it was not going away. | asked
Judy, ‘You feeling alright?’

‘Not really,” she said. ‘It’s probably all that weird
stuff we’ve had over the last few days.’

‘I’m definitely a bit...’

And that was as far as I got. I pushed open the car
door and threw up. I sat back in a cold sweat. ‘Do
we have any water?’ | asked.

‘No, I’'ll see if I can get some.’

The next thing I heard was, ‘Nick... Nick.

What’s the matter? Are you okay?’

“Yes, I just need some water.’

“You passed out. You were convulsing.’

‘No, I don’t think I was.’

‘I wouldn’t make that up. I thought you were going
to die.’

‘No. [ don’t think I am. Just some water.’

A nice man in a huge leisure vehicle gave Judy
a bottle and I felt slightly better. The queue ahead
started to move.

“You’ve got to let me drive,” Judy said.

‘I’m alright. I can drive.” What I really meant was
I simply could not get out of the car to change seats.
I knew my legs wouldn’t carry me.

‘We’ve got food poisoning,’ I concluded.

“You don’t pass out with food poisoning.’

‘Don’t you?’

We edged forward onto the ferry. It takes about five
hundred cars and nearly two thousand passengers.
It’s like driving into a massive warehouse. We were
lined up in the middle of five lanes. Two lanes away
were the stairs to the cabins.

Cabins where you can lie down for hours, with a
loo ensuite.

Passengers thronged around the escape route.



‘I’ll never make it up those stairs, and I can’t
stand around waiting for the lift,” I said.

‘Well let’s just wait here until they’ve all gone.’
‘How are you feeling?’

We’d both eaten that sodding tuna fish salad
croissant.

‘Not great, but I’'m more worried about you.’

‘I’m pretty sure I’'m not dying. I just don’t feel
very much like standing up. Can you manage the
overnight bags?’

Judy pulled them out of the boot and I sat
with the door half open, watching as even more
people joined the crowd waiting for the lift. They
were being shepherded by a couple of the ferry’s
attendants. One spotted me and came over to the
car.

“You alright, sir?” I was impressed by her
solicitude. She had singled me out for concern.

‘Yes, fine thanks. Just a bit...’

‘No, he isn’t,” Judy said. ‘He passed out half an

hour ago. He needs to lie down.’
‘I’ll get the nurse.’
‘I really don’t need a nurse.’
“Yes, he does,’ Judy insisted.

The attendant was on her walkie-talkie and
within minutes a nurse wound her way through the
Porsches with a wheelchair.

‘Let’s get you checked out,” she said breezily.
‘We’re due to sail in ten minutes. Just want to make
sure you’re okay.’

I began to understand the reason for all this
attention. I could be a liability. She pushed me
through the queue into the lift, Judy following on,
lugging the bags. In the sick bay I sat while the
nurse took my blood pressure, pulse, asked exactly
what had happened in the last couple of hours, then
went into the corridor with her walkie-talkie for a
conversation with, as it turned out, the captain.
‘We think it is food poisoning but we’re about to
sail. We reckon you’re okay to travel so I’ll wheel
you to your cabin.’

‘Marvellous. Thank you.’
I got back into the wheelchair and as we left the

sick bay, I felt myself go. I passed out again and |
was mumbling to myself. It was over in less than a
minute but I came round to the nurse talking to Judy.

‘I’'m sorry. You can’t sail. I am the only medical
professional on board. There is no doctor. If he gets
worse | will not be able to help. We can’t get your
car off. It will be safely parked in Portsmouth. I will
call for an ambulance.’

The ferry was ready to go but the massive ramp
stayed down to allow our disembarkation: me in a
wheelchair pushed by a stressed nurse, and Judy,
feeling really bad herself, forlornly traipsing behind
with all the bags.

The ambulance came roaring up and met us on
the ramp. We were taken to a small clinic on the
quayside, and ten minutes later, another ambulance
took us to hospital in Bilbao.

I lay on a bed in A&E, strangely reassured by the
fact they left me in the corridor rather than putting
me in a cubicle. I took it as a sign that they didn’t
consider my condition too serious. After an hour,
my bloods were taken and I was wheeled off for a
brain scan. I was on that bed for about five hours and
despite the buzz of activity around me — computer
terminals being pounded, hurried exchanges
between nurses and orderlies, concerned relatives
quizzing doctors — I slept most of the time.

Judy, on the other hand, now feeling even worse,
spent those hours on a hard seat in the waiting room,
looking after the bags. Mercifully, she was near a
clean loo with which she would become familiar.

A doctor, she couldn’t have been more than late
twenties, appeared. She was pretty with long wavy
red hair. I thought I might be hallucinating but she
was real, brisk and efficient. The scan and blood
tests showed nothing sinister, I did indeed have food
poisoning, and I was discharged with a short list of
the only foods I should eat. In Spanish.

During the wait, I’d booked us onto the next ferry —
in two days’ time — and into a hotel in central Bilbao.
In the hospital’s reception we asked if they could
arrange for a taxi. They pointed to a phone number
on the wall outside. It was six o’clock on a Tuesday
night and it was raining. The phone rang and, as I
fully expected, rang. Our only bit of luck that day



was that there was a little umbrella in one of our
bags. While Judy guarded the bags I went up the
ramp to the street and stood, waiting to hail a taxi.
None came for twenty minutes. Then my stomach,
until now just unsettled, sent me a message.

Back down the ramp, I gave the umbrella to
Judy and dashed inside to the loo. I made it, but
afterwards I felt so bad I knew I wouldn’t be able
to walk back without fainting again. Faint in a
hospital and they put you back in A&E. I thought
it best to lie on the floor. It was pleasantly cool. I
was happy there.

After ten minutes I recovered enough to walk.
Judy, still more worried about me than herself,
was relieved to see me on my feet. I spent another
fifteen minutes on the street and a taxi did come. |
didn’t kiss the driver. I just told him the name of
the hotel.

We spent the next forty hours in the room. We
drank water and ate saltine crackers I bought from
a convenience store. We watched the canoe slalom
finals and Midsummer Murders in Spanish on the
television.

Mercifully, back on the ferry, the Bay of Biscay
was benign and food poisoning was not exacerbated
by seasickness. We were the last off the boat the
following evening. Eventually reunited with our car
at half past nine, we joined the back of the queue to
get through immigration. We were unused to waiting
at customs when returning from Europe. Passports
were scrutinised, vehicles searched. It took over an
hour but we consoled ourselves that even though
this was a final kick in the teeth of a pretty dreadful
couple of days, we have Taken Back Control.

Then all we faced was tussling with our insurers to
try to recoup money spend on hospital fees, taxis
and rebooked ferry tickets.

Nick Barraclough first shared this tale at True Stories Told Live in Cambridge, May 2024.
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‘ A Fellow of the BGTHA

A recent in-flight medical incident (IME) on an
international flight brought personal experience of
the emergency response to a clinical predicament,
which exposed challenges and difficulties facing
immediate aid responders in aircraft. Some will
be medical volunteers responding to the crew
announcement, “Is there a doctor on board?”

Flying on commercial flights is a remarkably safe
form of transportation. In 2023 there were no
fatalities in 37 million commercial air flights'. IMEs
do occur, but on scheduled journeys are extremely
low in incidence, with corresponding very low
in-flight mortality rate. They however occur in
a complex environment with limited medical
resources and aeroplane cabin pressurisation
equivalent to an altitude of 5000 to 8000 ft. during
flight, exposing patients to low partial pressure
of oxygen and low humidity. Doctor passengers
can be requested by flight crew to assist affected
passengers and may have limited experience in

emergency procedures.

Although calls foran on-board doctor are infrequent,
on one journey to the Far East, I responded three
times when there were five calls for a doctor on
different aeroplanes. Medical emergencies during
short and long-haul commercial airline flights
have increased due to aviation industry’s growth,
popularisation of flights with global increase
in tourism, aging air travellers with significant
comorbidities, greater capacity of new aeroplanes

/s there a doctor on board?
[ain B Mcintosh BA(Hons), MBChB, FFTMRCPS (Glas)

and increase in non-stop distances flown. Precise
incidence of on-board medical events on commercial
airlines and the most common medical conditions
remains uncertain.

Estimates vary between 24 and 130 medical
emergencies for every million passengers flying.? In
areview, the overall incidence of IMEs was reported,
suggesting 18.2 events per million passengers,
and all-cause mortality rate was 0.21 per million
passengers. In-flight medical emergencies were
estimated to occur in approximately 1 per 604 flights,
or 24 to 130 IMEs per 1 million passengers in another
study.> The most common IMEs involve syncope
or near-syncope (32.7%), gastrointestinal (14.8%),
respiratory (10.1%), and cardiovascular (7.0%)
symptoms. One in 12 people are admitted to hospital
when they land after an in-flight incident with the
most common causes being stroke, respiratory and
cardiac problems.? The diversion rate to a proximal
airport because of a medical emergency was 11.1
per 100,000 flights,> and estimated 4.4% of these
were of cardiac origin.>?

An aircraft is a challenging location for provision of
immediate emergency care especially in economy
class, with upgraded accommodation offering scant
advantage. As an in-flight physician, I made many
global return flights with patients recovering from
heart attack, stroke or trauma. Occasionally there was
need for intervention with supplementary oxygen or
analgesia. A major factor in providing care is lack
of floor space. In a fully loaded aircraft, there is no
undisturbed location where one can prostrate an



individual for clinical assessment and treatment,
such as CPR, defibrillation or IV infusion, that is
not in crew or public use. In tightly packed seating
with a person seated at the window or mid-row,
access is very difficult and with seat rows close
together, it is often impracticable to get a seated
patient into recumbent position to improve cerebral
blood flow. I have had to treat patients on the floor
of the galley, in toilet access or semi-recumbent
across seating, while staff and other passengers
endeavour to continue normal services and
behaviour. Immediate access for continuing care
often requires reseating of reluctant and disturbed
passengers. On larger aircraft, even access to the
first-aid kit and defibrillator can be delayed as staff
do not always know where the equipment is stored.
Treatment is difficult in confined space in the public
eye and with cabin crew endeavouring to continue
with normal duties. The medical volunteer also has
to accept the possibility that, on long trans-ocean
flights, intervention probably means responsibility
for continuing care of the patient until landing, a
potentially onerous undertaking.

Cabin crew are required to have up-to-date first-
aid training and can deal with the majority of
medical emergencies without calling for help. On-
board staff are trained to use a defibrillator and
supplemental oxygen and there is legal requirement
for aeroplanes in the UK to have a defibrillator and
globally many do. In low income countries and
small aircraft this may not apply.

Minimum requirements for emergency medical
equipment in aircraft vary with the country and
usually include: an automated external defibrillator,
equipment for Dbasic clinical assessment,
haemorrhage control and medications to treat
basic conditions. Large individual airlines such as
British Airways (BA) have expanded contents on
long haul aircraft, now often travelling 24 hours

nonstop.*

In many countries, e.g. France, Holland and
Finland, a physician has a legal duty to help any

patient that needs urgent medical care in an

aeroplane and this obligation applies in aircraft
flying above these territories. In UK this is an ethical
obligation and can be qualified by the clinical
competence of the doctor. A dermatologist might not
be expected to respond whereas this would be judged
within the remit of a general practitioner. In British
skies required assistance is dependent on the actual
skills and competence of the physician. Temporary
incapacity caused, for example, by intoxication
does not abolish the physician’s duty to help, but
justifies refusal of procedures adversely influenced
by alcohol intake.*® Many healthcare professionals
feel inadequately prepared to respond effectively.>¢

Some doctors are concerned about being involved
in later lawsuit, but this is unlikely because usual
medical standards do not apply and the patient does
not know who has proffered care. If a legal procedure
was to arise, a malpractice verdict would not be
sustained because of the special circumstances and
limitations to quality care in an aircraft.*> In one
relatively small study, nearly all the doctors held life
support credentials (185 (97.9%)), particularly basic
life support (BLS) and advanced cardiovascular
life support (ACLS). Despite frequent travel, the
majority lacked in-flight emergency training and
experience. While 109 (57.7%) would assist during
an IME, 87 (46%) were unsure of their competence,
and 109 (57.7%) had medico-legal concerns. Most,
re. 176 (93.2%), agreed with the need for more
IME training, but 138 (73%) lacked clarity about
in-flight medical supplies. Allergic reactions (28%),
cardiovascular (24%), and respiratory emergencies
(24%) were the most common IMEs encountered.¢

Insurance protection for medical volunteers can be
a concern and varies from country to country with
the aircraft flying over several jurisdictions while
treatment is being provided. Those who respond to
IMEs in the United States and elsewhere may have
protection from Good Samaritan provision of the
Aviation Medical Assistance Act and components
of the Montreal Convention. UK Insurance
companies have an ambivalent view to medical
cover confirming that doctors should volunteer, with
the proviso that it be within their competence and
protection determined on individual case basis.



Medical volunteers should ideally identify their
background and skills to the crew, perform an
assessment, and report findings to ground-based
medical support personnel.’

Ground-based recommendations now ultimately
guide interventions on board in many airlines. If
medical and nursing care staff are not on board,
pilots can contact 24-hour medical call centres for
help. Many scheduled airlines now have immediate
recourse to an on-call consulting physician at
a call centre on land for treatment plan and care
recommendations. Ground control and not the
attending doctor will advise the need for rerouting
and emergency landing.’

Well aware of practical difficulties of rendering
good emergency care to ill passengers, my
personal observations as a patient emphasised
the problems of medical mishap while airborne.
My thermo-regulation had long been impaired by
hypothyroidism, but I had travelled the world’s
seven continents for years without incident. On
a very cold winter’s day however I found myself
over-clothed, poorly hydrated in an aircraft with
malfunctioning heat regulation. Cabin temperature
continued to rise and I found myself trapped in
tight window space, struggling to divest myself
of clothing, with increasing headache, nausea
and unwell feeling. Recognising the impending
syndrome, I attempted to take preventive actions.
It was however impractical to lower head between
knees due to proximity of the seat in front and the
neighbouring passenger was reluctant to move
immediately from his seat. I promptly blacked out
in a vasovagal event.

Concerned staff apparently declared an IME and
requested the assistance of any on-board doctor.
Unfortunately, the only one was unconscious and
an unwanted response came from two inebriated
soccer fans who claimed CPR skills. Returned to
consciousness, I was draped semi recumbent across
several seats vacated by unwilling passengers and
the crew were debating whether I had a stroke or

heart attack, unhappy at the disturbance wrought on
their service routines. It had proved a difficult task
to get me from a jammed position between seats
to recline for assessment. There was absolutely no
space available to offer immediate clinical care.
Fortunately, the episode ended once prostrated.
Cerebral blood flow returned to normal and I was
able to walk off the plane.

On a second occasion when flying to Singapore,
ingestion of lobster brought an immediate severe
allergic response and syncope. I fell unconscious
in the walkway and when I came to, found myself
lying across jump-seats in the galley, with staff
manoeuvring food trays from lockers above my
head. I drifted in and out of consciousness and
surfaced again, was prostrated across three seats
vacated by passengers located at the aircraft wing.
When I opened my eyes and looked out of the
window, an immense flashing streak of light surged
along the wing towards me and I thought that I had
left this world. The plane had however been flying
through a thunderstorm, had been hit by lightning
which ran across the aircraft.

There were no other doctors on board this flight and
scarcity of space had made crew assistance difficult.
A prolonged oceanic flight, on landing I was able to
walk off the plane, again reminded of difficulties in
provision of immediate care on aircraft. A physician
friend when called upon on a transatlantic flight,
did overcome these obstacles, when he performed
an emergency tracheotomy on a patient with airway
obstruction. He was rewarded with onward and
return first class air accommodation an incentive
perhaps for all volunteers responding to the request
for doctor assistance.
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Professor Larry Goodyer

As corresponding author of the recent publication
on the experiences of community pharmacists in the
United Kingdom on the provision of travel health
services and associated educational requirements,’
I believe that it will provide a useful insight into an
important aspect of delivering travel health services
in England. This article summarises the paper and
gives two commentaries on its implications.

This was a qualitative study investigating the
experiences of community pharmacists in the
London area in delivering travel health services.
As described in the paper, a previous nationwide
(unpublished) survey by the authors found that
of the 316 respondents, 30% were offering a
travel vaccine service. In 2023 there were 18622
community pharmacies in the London area so
approximately 550 might be involved in travel
vaccine delivery. The participants in the study
stated that they provided a full travel health service,
including a consultation and complete range of
vaccines, and had been involved in providing such
services for more than two years. Most were taking
or had completed a post-graduate diploma in
clinical pharmacy/prescribing. Nine pharmacists
were interviewed face to face and a further seven
took part in a two-hour on-line focus group.

The standout finding of the study was that the
pharmacists described providing a service that was
focussed on identifying and administering the

Community Pharmacy Travel Health Services.
Commentary on a recent qualitative study

appropriate travel vaccines, with other health
considerations given a lower priority in the
consultation, a practice the authors describe as being
‘vaccine centric’. For instance, the pharmacists
described carrying out a full risk assessment for the
traveller that involved both identifying the itinerary
and the medical history. However, this information
seemed to be used mostly as a basis for identifying
whether a vaccine was indicated and appropriate,
rather than a more holistic approach that might
include other travel health-related risks.

Unless prompted, the pharmacists rarely mentioned
discussing hazards such as travellers’ diarrhoea,
environmental extremes including altitude sickness
or heat related problems, or importantly the
implications of travelling with a chronic condition.
Malaria itself was not spontaneously mentioned a
great deal outside of prophylaxis in Sub-Saharan
Africa. The study did not identify if travellers
were warned of the still present risk of malaria in
areas where chemoprophylaxis is not generally
recommended or indeed the other vector-borne
diseases such as dengue.

When asked about reasons to refer a particular
traveller to a GP practice or specialist travel clinic,
responses seemed to be related to working beyond a
vaccine Patient Group Direction (PGD). It appeared
that much of the respondents’ training in travel
medicine including PGDs was provided by the
vaccine companies, and the pharmacists believed
these to be of a good standard, despite these being



focussed only on travel vaccines. Respondents did not
appear to be aware of further training or continuing
professional development resources (CPD) in travel
medicine such as those provided by the BGTHA or
the Faculty of Travel Medicine of the Royal College
of Physicians and Surgeons, Glasgow.

The reasons for the respondents’ approaches to the
consultation are not surprising; the business model
relies on vaccine sales and the education is provided
by the companies providing PGDs under which the
vaccine is administered. It is likely that the same
approach is taken by some other health professionals
such as practice nurses, where the service is only a
small part of their activities.

It seems that the trend is towards providing travel

health services through community pharmacies,
which certainly makes them accessible and raises

References

public awareness. The pharmacists interviewed were
confident that they were providing a good, quality
service, particularly related to immunisations.

We would argue that it is important though for
travellers to recognise the type of service provided by
a pharmacy. We know of pharmacists who do indeed
provide a comprehensive travel health service and
have undertaken formal further training, providing a
full and holistic consultation service. At the other end
of the spectrum there will be pharmacists providing a
travel vaccine only service which may be appropriate
for the many travelling to low-risk destinations
and circumstances. Overall, though perhaps more
effort should be made in raising awareness amongst
community pharmacies of the importance of the
components of a risk assessment not directly related
to identifying a vaccine regimen and providing the
associated training.

! Experiences of community pharmacists in the United Kingdom on the provision of travel health services and

associated educational requirements. Larry Goodyer, Derek Evans, Amanda Wilson, Piali Palit, Christopher Ma,

Helen R Lister, Tiziano Poletti. International Journal of Pharmacy Practice, riae024, https://doi.org/10.1093/

1Jpp/riac024

2 Statista. Number of community pharmacies in England 2022/2023 by region. https://www.statista.com/
statistics/973616/community-pharmacies-in-england-by-region/ (accessed Sth July 2024)




- .
-~ ' Kassianos
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The role of community pharmacists has evolved
from that of primarily providing dispensing services
to more clinical activities; the recent introduction in
England of the ‘Pharmacy First Scheme™ is a prime
example and is set to expand. Pharmacists administer
a range of vaccines privately and play a very
important part in vaccinating NHS-eligible patients
against influenza. During the 2015-2016 influenza
season, pharmacists administered 595,467 doses
and in the 2022-2023 influenza season 5,007,578
doses of the influenza vaccine to NHS-eligible
patients*. This is a ten-fold increase. Not only that
but by January 2022, pharmacists administered 22
million doses of the COVID-19 vaccine®. This is a
remarkable achievement by any measure.
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Abstract
Dengue and Zika, diseases caused by arboviruses,

have had large amounts of media attention in
the last decade. The related chikungunya has
not received the same profile, even though it is
transmitted by the same vector. Recent studies
have indicated there is a significant number of
reported infections globally, mainly in South
America. There are some significant variations
to the disease when compared to dengue in that
chikungunya appears in cycles where up to 75%
of the population become infected. The disease
produces fewer asymptomatic cases with specific
clinical signs and a post-infection syndrome where
joint aches persist for longer than dengue. This has
led to a new chikungunya vaccine being launched
in the UK with a focus on protection of travellers
to endemic areas rather than protection for the
local population. Geospatial predictions are that
such restrictions could change with the impact of
climate change and virus mutations.

Background

The name chikungunya comes from the Kimakonda
words “to become contorted”. First identified
in Tanzania in 1952, the infection has recently
come to prominence with the rise in arbovirus
infections across the world. The outbreak of the
Zika virus in Brazil brought the world’s attention
to microcephaly in children in 2015 and 2016'.

Chikungunya - in the shadow of dengue?

Derek Evans FFTM RCPS (Glasgow), FISTM

More recently dengue has risen to the headlines
with national reports of large increases in infections
compared to the previous year?.

Meanwhile significantly less has been reported of
chikungunya even though it is known that the virus
is transmitted by the same mosquito species, Aedes
aegypti and Aedes albopictus, as dengue and Zika.
This raises questions about the chikungunya virus
and infection levels circulating in the world and
why a vaccine is soon to be launched in the UK to
prevent infection.

Disease outcomes

In February 2024, the London School of Hygiene
and Tropical Medicine published evidence that
suggested chikungunya is a growing threat to
public health®. This was qualified by the statistics
documenting around 500,000 cases and 400 deaths
in the world in 2023, with many others unreported.
The study highlighted that people infected with
the chikungunya virus (CHIKV) still have an
increased risk of death from complications for up to
three months post-infection. This was additionally
supported by research showing that the risk of
death is increased by as much as eight times among
those infected by CHIKV compared with matched
infections®.



Statistical information regarding chikungunya>*

* In 2024 (as at end of May), globally 320,000
cases of reported chikungunya virus, with 120
deaths

¢ Chikungunya has been reported across 19
countries including 12 in America, six in Asia
and one in Africae

* In Brazil (end of April 2024), 180,000 cases of
chikungunya were documented

* Argentina (April 2024) reported that 67%
of cases had no history of travel and were
autochthonous (locally acquired) with reported
weekly cases three times greater than in same
period in 2023.

Comparison to dengue

When comparing chikungunya to dengue, the vector
characteristics are the same; however, the area of
infection currently appears to be in fewer countries
and at lower levels (Figure 1).

There is, however, a significant difference when
considering the clinical details between the two
viruses. In areas where the virus is circulating,
chikungunya often causes large outbreaks with
attack rates affecting up to 75% of the population
and 3%-28% of the population are asymptomatic.
In contrast, up to 80% of people infected with
dengue are asymptomatic. Incubation periods for
chikungunya are 3-7 days, dengue between 5-7 days,
with both showing similar disease characteristics of
joint pain and high fever, which in both diseases can
be bi-phasic.

The transmission and dissemination of CHIKV
infection is shown in Figure 2 and starts with viral
replication in the skin and then targets cells in key
organs of the body.

Characteristically in chikungunya, joint pain occurs
most commonly in the hands and feet and is further
recognised by a rash on the palms, soles and the face
(Figure 2). Studies have shown that up to 80% of
patients have persistent joint pains and prolonged
fatigue, for months or years after their illness’.

A study® in 2023 concluded that travellers planning
to visit destinations with active CHIKV circulation
should be advised about the risk for chikungunya,
prevention strategies, disease manifestations,
possible chronic rheumatologic sequelae and, if
symptomatic, should be advised to seek medical
evaluation and report potential exposures.

Chikungunya vaccine (VAL 1335)

The launch of the UK chikungunya vaccine
(VAL 1335) is anticipated late in 2024. The USA
have already issued prescribing information for
the chikungunya vaccine IXCHIQ’. This, like
the dengue vaccine, is live, but only a single
dose is given via the intra-muscular route. The
effectiveness of the vaccine is reported as 98.9%
after 28 days and 96% after 180 days. Serious
adverse effects were reported in only 0.06% of trial
population (2 patients in a cohort of 3490). These
adverse effects were classified as chikungunya-like
symptoms that prevented daily activity or required
medical intervention.

The Centers for Disease Control and Prevention
(CDC) suggest use of the vaccine for travellers
over the age of 18 years going to a country where
there is an outbreak or where there has been a
chikungunya outbreak within the last 5 years.
Use of the vaccine should include travellers aged
over 65 years, particularly those with underlying
medical conditions, who will have moderate
exposure (> 2 weeks in country) to mosquitoes in
indoor or outdoor settings.

The above use of the vaccine is intended for
travellers and needs to be differentiated from the
use in public health in endemic countries. This
is due to the fact that after chikungunya viruses
have swept through a country, often there is little
circulation of the virus for many years due to high
population immunity'®. This study highlighted that
there was a marked difference in the transmission
intensity between dengue and chikungunya and
that dengue vaccination should



be prioritised when vaccinating local at-risk
populations in endemic countries.

Future expansion of chikungunya

Arecentrisk estimate'! for chikungunya considered:
rising environmental temperatures, precipitation
and mosquito density for the increased distribution
of Aedes mosquito vectors. Associated with
that was the prediction of extended mosquito
seasons. The work attempted to predict the change
in transmission risk in Europe due to climate
change using geospatial methods of temperature
and precipitation values from literature. Figure
4 highlights the potential spread of the viruses
in the future with the highest mean summer
temperatures (range 29.5-34.0° Celsius) shown at
the Representative Concentration Pathways (RCP)
8.5 parameters.

The RCP represents the different radiative forcing
and greenhouse gas concentrations. Radiative
forcing refers to the change at the top of the
atmosphere caused by external drivers of climate
change, such as changes in carbon dioxide
concentrations or solar output. It is a metric used
in climate models to parameterise the processes
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involved in climate change; 8.5 is the pathway we
are currently following and is considered to be
a disastrous scenario. The authors suggest that a
high permanent CHIKV spread in Europe may be
expected along with the high evolutionary potential
that may allow further genetic adaptations and an
increased transmission risk.

Conclusion

Chikungunya has been in the shadow of other
arboviruses, but this has been due to a difference in
transmission behaviours. It remains an important
disease for protection in endemic countries where
outbreaks involve infection of up to 75% of the
population. The clinical variations show a more
protracted post-infection period than dengue which
may result in the loss of working days. The new
vaccine has benefits of a single dose with high levels
of protection including for the high comorbidity
group of those over 65 years. Although useful for
endemic outbreaks, the disease cycle suggests that
the vaccine maybe most relevant to travellers to
endemic areas who do not have the protection of
herd immunity. Looking ahead, autochthonous
dengue is already infecting Europe, chikungunya is
likely to follow but is less easily identified.
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Figure 1 Distribution of global chikungunya infection
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Figure 3. Signs and symptoms of chikungunya - (Medizzy-
https://medizzy.com/feed/30855886)

Figure 2 | Di ination of chikungumys vires in veret Trarrmrtan

o chilungunna v ICHIKY) socur following  mosguit [Aedes angyptl or Andes
alfopicius] bete. CHIEY thenreplicates in the shin, in ibroblests, snd diassemrenates to the
liver, muscle, joints, bpmphoid tivsue (ymph nodes snd spleen] and brain. The target cell
are indscabed for each bavse.

Figure 2. Dissemination of chikungunya virus in
vertebrates. Schwartz, O., Albert, M. Biology
and pathogenesis of chikungunya virus. Nat
Rev Microbiol 8, 491-500 (2010). https://doi.
org/10.1038/nrmicro2368
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Dung Beetles Taking Flight

Dr Jane Wilson-Howarth

In the late 1980s, I worked in Sri Lanka. The
country was gripped by two separate civil wars
and I travelled between tiny villages close to
Embilipitiya to run clinics for farming families,
especially mothers and children. When one mother
described beetles crawling out of her child’s faeces,
I dismissed this as unbelievable - until I collected
two more similar stories from different villages.
Then I felt bad about dismissing what initially
seemed bizarre reports.

Aliterature search atthe timerevealed the occasional
case of very debilitated hospitalised adult patients
in the tropics being visited by lady dung beetles but
true infestations seemed vanishingly rare.

The phenomenon affected toddlers mostly and
the disorder is given the distinction of a name
(scarabiasis). It is attributed to 5 — 9mm long dung
beetles of the Onthophagus genus; these habitually
gather dung into balls and roll them away and bury
them as food for their larvae but how could the
beetles get into the gut of children?

In the 1960s one Dr Gunawardena collected
together 100 case reports in Sri Lankan children
aged three to eight years. She also actually
witnessed beetles flying out of a freshly passed
stool. She investigated by feeding puppies with
live beetles and then larvae and also introduced
live beetles into the anus of puppies but only dead
beetles were recovered. She wasn’t able to shed
much light on the mystery but it seems likely that

an adult beetle might try to lay her eggs just within
the anus of a sleeping, bare-bummed toddler so that
the larvae could feed on the faeces: dung beetles
are attracted to anything foul-smelling. Should the
laying process be disturbed by the child stirring to
open its bowels, the beetle would reveal itself as it
crawled out and took flight.

I briefly mentioned the phenomenon during my
presentation at the 2024 BGTHA conference and
one participant asked how infestations might
be managed. My feeling is that this isn’t a true
infestation and since the beetles are harmless to the
children no treatment is needed. Clearly improved
anal cleansing after a toddler passes a stool might be
wise, and perhaps good hydration and encouraging

more fibre in the diet might help reduce the alure of
the toddlers’ bottoms.
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Abstract
Rabies intradermal (ID) wvaccination is an
acknowledged method of immunisation in the

prevention of rabies. The literature indicates a
suppression of the rabies response when given
by the intradermal method in a patient taking
chloroquine. In the UK chloroquine/proguanil
combination has recently been discontinued.
Mefloquine remains available and has structural
similarities to chloroquine, but carries no warning
of possible suppression of antibody response to
the rabies vaccine when given ID. A study of the
reports of inhibition of rabies ID by mefloquine
highlight a range of advice from no inhibition to 30
days between the final dose of rabies ID and starting
mefloquine. The inhibition by chloroquine of rabies
vaccine is dependent on cellular concentration,
but no study was found to extrapolate warnings
to mefloquine. The pharmacodynamics of both
chloroquine and mefloquine show an action
involving SHT3 receptors and metabolism by the
CYP3A4 pathway. A comparative study is required
to evaluate the similarities and differences between
the two anti-malarial drugs. In conclusion, the
absence of data relating to possible inhibition of
rabies ID in a patient taking mefloquine does not
necessarily equate to no interaction. A large-scale
trial should be completed, and advisory boards
should advise caution when using mefloquine and
rabies ID until an outcome is confirmed.

Background
Rabies intradermal (ID) vaccination technique is
approved by WHO for the prevention of rabies(1).

Should merloquine be contraindicated with
rabires intradermal (ID) vaccination?

Derek Evans FFTM RCPS (Glasg), FISTM, FRPharmS

Jane Bell RGN, CTH, MFTM RCPS (Glasg)

There are reports of an interaction occurring when
administered at the same time as chloroquine, leading
to reduced level of protection from the vaccine, the
mechanism of which remains unknown(2). With the
global increase of chloroquine-resistant malaria and
the discontinuation of the chloroquine/proguanil
combination in the UK, an alternative prophylactic
is mefloquine. Mefloquine has a similar chemical
structure (figure 1) to chloroquine and some experts
suggest this may create the suppression of an
immune response and should be formally advised
against being co-administered.

Method

This literature search review started with
two endpoints: firstly, to determine if there
was a consensus on whether mefloquine was
contraindicated with rabies ID and secondly to
compare the pharmacodynamics of chloroquine and
mefloquine.

The literature search was conducted across reference
websites and in specialist journals using search
engines including Google Scholar, Athens and web
bases of ISTM Journal of Travel Medicine and
RCPS (Glasgow) Travel Medicine and Infectious
Diseases.

References were found and collated onto an Excel
spreadsheet and reviewed by both authors for
accuracy to the keywords.

Results

The results were sub divided according to primary
and secondary endpoints for ease of use and review
when considering the objective for each end point.



Table 1 - Contraindication of rabies with chloroquine or mefloquine

sis that concurrent use of mefloquine as antimalarial chem-
oprophylaxis compromises the effectiveness of a primary
course of 3 X 0.1 mL ID human diploid cell vaccines
(HDCV)

Lead Author + Summary Reference
Year

Y H Thong The effect of mefloquine, a new antimalarial compound, Royal Society of Tropical

(1979) on the immune response in mice was studied in vitro and Medicine and Hygiene,
in vivo. Slight inhibition of mitogen-induced lymphocyte 1979, 73 (4,) pp 388-390
proliferative responses was observed at a concentration of
1 pg/ml and cytotoxicity at 4um/ml. In contrast, a higher
proportion of human lymphocytes remained viable at the
same concentration of mefloquine. Antibody responses to
erythrocytes were impaired in mice receiving a total dose of
60mg/kg.

Pappaioanou These results indicate that chloroquine taken in the dose NEJM- https://www.

(1986) recommended for malaria prophylaxis can reduce the anti- [ nejm.org/doi/abs/10.1056/
body response to primary immunization with intradermal NEIM198601303140504
human diploid-cell rabies vaccine

Lau (1996) It appears that preliminary data do not support the hypothe- |J Travel Med 1999; 6:

140-141.

Centers for
Disease Control
and Prevention,

When chloroquine phosphate was used routinely for ma-
laria prophylaxis, investigators discovered that the drug
decreased the antibody response to concomitantly adminis-

https://www.cdc.
gov/mmwr/preview/
mmwrhtml/00056176.htm

tory in some groups receiving chloroquine for antimalarial
chemoprophylaxis, therefore an IM regimen should be used
in such cases.

CDC (1999) tered HDCV (41). Although interference with the immune
response to rabies vaccine by other antimalarials structurally
related to chloroquine (e.g., mefloquine) has not been eval-
uated, precautions for persons receiving these drugs should
be followed. For persons who will be receiving both rabies
preexposure prophylaxis and antimalarial chemoprophylax-
is in preparation for travel to a rabies-enzootic area, the ID
regimen should be initiated at least 1 month before travel
California Chloroquine phosphate and related antimalarial drugs (e.g., [ http://publichealth.lacoun-
Health (2003) mefloquine) used for malaria chemoprophylaxis may inter- | ty.gov/vet/rabiesmanu-
fere with the antibody response to HDCV. HDCYV should not | alpdfs/pplerabvac.pdf
be administered by the intradermal route to persons receiv-
ing such drugs for malaria chemoprophylaxis.
Rose (2006) The intramuscular formulation should be used. The intrader- | https://www.sci-
mal rabies vaccine series, if used, should be started 30 days [ encedirect.com/
before the administration of either chloroquine or meflo- book/9780323040501/
quine. international-trav-
el-health-guide-2006-2007
Lau (2006) Concurrent use of chloroquine can reduce the antibody JTM https://academ-
response to intradermal application of cell-culture rabies ic.oup.com/jtm/arti-
vaccines. cle/9/6/285/18052507-
searchresult=1
WHO (2007) Antibody response to ID rabies regimen has been unsatisfac- | https://iris.who.

int/bitstream/han-
dle/10665/240877/
WERS8208 62-68.PDF




Endy (2019)

We conclude that there is no reduction of rabies antibody
response in subjects taking Malarone or doxycycline,
but a significant reduction in those taking chloroquine;
however, accepted antibody levels were achieved for all
three antimalarials.

Journal of Inf Diseases, https://
academic.oup.com/jid/arti-
cle/221/6/927/5611063?1ogin=-
false

NICD (2020)

Mefloquine (for malaria prophylaxis) should not be
administered at the same time as intradermal rabies dos-
es, if possible, administer the rabies vaccine one to two
months before starting malaria prophylaxis

https://www.nicd.ac.za/
wp-content/uploads/2020/01/
Rabies-Prophylaxis-Guidance
Draft 08012020-002.pdf

Stykaetal [ Drugs that interact with chloroquine include meflo- https://www.ncbi.nlm.nih.gov/

(2020) quine (concomitant use increases the risk of convul- books/NBK 556583/
sions), antacids and kaolin, cimetidine, insulin and other
antidiabetic drugs, arrhythmogenic drugs (e.g., amiodar-
one, moxifloxacin), ampicillin, cyclosporine, praziquan-
tel, and tamoxifen as well as primary immunization with
intradermal human diploid-cell rabies vaccine

CDC (2022) | Use of a Modified Preexposure Prophylaxis Vaccination |2022 | MMWR (cdc.gov)
Schedule to Prevent Human Rabies: Recommendations
of the US Advisory Committee on Immunization Prac-
tices — United States: Limited anecdotal reports suggest
mefloquine does not impair rabies vaccine effectiveness;
however, large-scale trials are needed to evaluate this
hypothesis.

Agam (2022) [ Recent data show that although concomitant adminis- https://www.cdc.gov/mmwr/vol-
tration of chloroquine and IM rabies PrEP is associated [umes/71/wr/mm?7118a2.htm
with a significant reduction in rabies antibody titer, the
reduced levels remain >0.5 [U/m. Limited anecdotal re-
ports suggest mefloquine does not impair rabies vaccine
effectiveness

Plotstein Now recommended to receive rabies IM rather than ID | Vaccines 7th edition, section 2

(2022) for all preexposure to maximise antibody response - p930
chloroquine has an in vitro immunomodulatory effect
on dendritc cells

Youngster Concomitant use of chloroquine can reduce the anti- https://wwwnc.cdc.gov/travel/

(2024) body response to intradermal rabies vaccine yellowbook/2024/preparing/in-

teractions-travel-vaccines-drugs

WHO (2024) | Antibody response to ID rabies regimen has been un- https://iris.who.int/bitstream/
satisfactory in some groups receiving chloroquine for | handle/10665/205089/B5010.
antimalarial chemoprophylaxis, therefore an IM regimen | pdf?sequence=1
should be used in such cases.

NaTHNaC | The intradermal route should not be used for travellers | https://travelhealthpro.org.uk/

(2024) taking chloroquine as malaria prophylaxis news/741/rabies-vaccine-short-

age-advice-for-health-profes-
sionals

BNF (2024) | Chloroquine decreases the efficacy of rabies vaccine https://bnf.nice.org.uk/interac-

(intradermal). Manufacturer advises avoid.

tions/chloroquine/




From the first reports in 1983 of chloroquine
suppressing rabies vaccine given ID, the message
was consistent throughout the literature to avoid
co-administration. The references relating to the
interaction between mefloquine and rabies vaccine,
chronologically varied widely with conflicting
information. A further data check was made using
the BNF Online interactions Checker App - which
indicated chloroquine suppressing rabies ID;

however, mefloquine, despite being in the same class,
has no documents to indicate the same interaction.

The route of administration appears to highlight
that vaccination using the intramuscular (IM)
method is safer than ID, although it is suppressed,
the protective levels remain above the minimum
threshold indicating that this may be a volume-
related problem which has not been confirmed.

Table 2 - Mechanism of action of suppression of rabies virus by chloroquine

Lead Author + Year

Summary

Reference

Sharma (2015)

Recognises the chloroquine interaction with rabies ID and
mechanism of action of rabies infection at sub-cellular level. | researchgate.

https://www.

net/publica-
tion/343850252 Ra-
bies Understanding
Neuropathology
and Management

Chen+ Schlagenhauf | Chloroquine is a racemate (mixture of structures of same
(2019) molecule), both enantiomers (structural forms) have equiv-
alent antimalarial activity. It is a potent schizocide active
against the erythrocytic forms of malaria. The site of action | (Fourth Edition),
is within the lysosome where it complexes with hemin and [ 2019

prevents its conversion into nontoxic hemozoin.

Patricia Schlagen-
hauf, ... Lin H. Chen,
in Travel Medicine

Chandler (2020)

Immunomodulatory mechanisms of chloroquine and
metabolites against viruses. At lower concentrations chlo-
roquine exhibits immunomodulatory effects by inhibiting
nucleic acid sensors. The dose-dependent effect of the
mechanism of action supports the observations of increased
viral infections associated with lower drug doses. It is
suggested that the potential anti-viral effects of chloroquine
occur in vitro when used at sufficient concentration to alter
endosomal pH, but in vivo efficacy remains unclear. The
study continues and highlights that Vero cells would not

be an appropriate model for assessing immunomodulatory
effects of chloroquine during viral infections as they harbour
a deletion that results in a loss of interferon

NIH- https://www.
ncbi.nlm.nih.
gov/pmc/articles/
PMC7404262/

The pathology of rabies virus at cellular is reported
to be using the microtubule transporting system
resulting in neuronal dysfunction not neuronal
mortality. This dysfunction is characterised by a
reduction in the ion channels resulting in functional
impairment and decreased binding of serotonin
(particularly subtype SHT-1D).

The mechanism of suppression by chloroquine is
suggested to be in the lysosomes at sub-cellularlevel
by alkalisation but only at higher concentrations.
By increasing the pH of lysosomes, chloroquine
can affect antigen processing. These effects were
seen with higher therapeutic concentrations of
chloroquine. . In addition, chloroquine can also



inhibit autophagy. This is the process that removes
damaged or intracellular organelles or proteins.
These organelles or proteins, if not removed, can
in turn inhibit the production of viral antigens.

There appears to be a correlation between the
concentration of chloroquine used and the effects
seen. High doses of chloroquine tend to inhibit

viral replication (increasing pH), while low doses
tend to inhibit innate immune pathways (reducing
cytokine release and preventing activation of
sensors) without a detectable effect on viral
replication. This would be an explanation why
rabies ID does not work with chloroquine, yet
rabies IM does. It remains unknown if this variance
is the same for mefloquine.

Table 3 - Comparison of the pharmacodynamics of chloroquine and mefloquine

Lead Author + Year

Summary

Reference

Thompson (2007)
mefloquine at SHT3 sites

Compares the mechanism of action of chloroquine and

British Journal of Phar-
macology https://www.

ncbi.nlm.nih.gov/pmc/
articles/PMC1994240/

Drugbank (2024)

Chloroquine mechanism of action

DrugBank online-https://
go.drugbank.com/drugs/
DB00608

Drugbank (2024)

Mefloquine mechanism of action

Drugbank online - https://
go.drugbank.com/drugs/
DBO00358

The comparison data from both pharmacological
and chemical sources, show similarities between
chloroquine and mefloquine, for example both
stimulate the SHT-3 receptors and metabolised by

CYP3A4 pathway. However, some major differences
do occur, for example with the inhibition methods
and mechanism of action. Details of the differences
and similarities can be found in Table 1. a’

Table 4- Comparison of pharmacology data between chloroquine and mefloquine

Comparator

Chloroquine

Mefloquine

Mechanism of action

Chloroquine passively diffuses through cell membranes
and into endosomes, lysosomes, and Golgi vesicles;
where it becomes protonated, trapping the chloroquine
in the organelle and raising the surrounding pH. The
raised pH in endosomes, prevent virus particles from
utilizing their activity for fusion and entry into the cell.

Some studies suggest that
mefloquine specifically
targets the 80S ribosome
of Plasmodium falcipar-
um, inhibiting protein
synthesis and causing
subsequent schizonticidal
effects.

Protein Binding

Chloroquine is 46-74% bound to plasma proteins9 .
Of the 2 metabolites (-)-chloroquine binds more strong-
ly to alpha-1-acid glycoprotein and (+)-chloroquine
binds more strongly to serum albumin.

The binding of meflo-
quine to plasma proteins
is over 98%




Metabolism

Chloroquine is N-dealkylated primarily by CYP2C8
and CYP3A4 to

Mefloquine is heavily
metabolised in the liver
by the CYP3A4 enzyme.
The main metabolite

is, 2,8-bis-trifluorome-
thyl-4-quinoline carboxyl-
ic acid.

Route of elimination

Chloroquine is predominantly eliminated in the urine:

50% of a dose is recovered in the urine as unchanged
chloroquine

Mefloquine is believed to
be excreted in the bile and
faeces. In healthy volun-
teers who have achieved
steady-state concentrations
of mefloquine, the un-
changed drug was excret-
ed at 9% of the ingested
dose, and excretion of its
carboxylic metabolite as
measured at 4% of the
ingested dose

Half life

20-60 days

Mean elimination half-
life of mefloquine varied
between 2 and 4 weeks

Cellular action

Acts as a 5-HT3 receptor

Acts as a 5-HT3 receptor

Inhibition method of | Competitively inhibit Non-competitive inhibition
5-HT3
Blood concentration |44uM 2,2 to 4.1luM

to be 99% effective
against
P. falciparum

IC50- concentra-
tion of antagonist
required to halve
maximal response

Similar to mefloquine

Similar to chloroquine

The above data raises some questions for further .

discussion, such as:

Is this a case of not enough

information about mefloquine to identify

. Is there enough data on mefloquine to themechanism of possible suppression of
suggest it does not reduce the efficacy of rabies ID
rabies ID? . Should this now be evaluated with

. Does the comparison between chloroquine the discontinuation of chloroquine

and mefloquine highlight significant
differences to the suppression of rabies

vaccine?

proguanil combination and the rise in
global resistance.




Discussion

It is worth noting that although this review has
looked at more than one rabies vaccine mostly
human diploid cell vaccines (HDCV), (formerly
Rabies BP in the UK) was used. However, one
study(3) indicated that Vero cell-produced rabies
vaccine showed a higher protective titre, but no
further tests with chloroquine or mefloquine have
established if this affects suppression differently
when given ID at the same time as chloroquine.
Comparatively a study between chick embryo
derived rabies vaccine and Vero cell rabies vaccine
(4) concluded that the two vaccines were as safe
and immunogenic as each other.

Following vaccination, the humoral immune
system responds to inactivated rabies virus, but
at cellular level the response can be reduced by
chloroquine using a process that is dependent on
the drug concentration and volume of vaccine
used. This probably explains why rabies ID is
suppressed yet the larger volume of the IM vaccine
is protective, but with a reduced level.

The way mefloquine acts at cellular level is
unknown, however there is an early study in mice
which indicates a slight inhibition of the standard
immune response of peripheral blood lymphocytes,
the mitogen antibody-induced test.

The suppression of rabies ID by chloroquine is well
established whereas in mefloquine the mechanism
is not fully understood, and the conclusions of
individual papers have ranged from no suppression,
some antibody inhibition, theoretical suppression
and use after 30 days. The guidance has not been

References

confirmed from using a large-scale trial.

Both chloroquine and mefloquine act on the SHT3
receptors and affect neurotransmission. These
neural transmissions are found in both the central
and peripheral nervous systems which would be
targeted by the rabies virus post-exposure.

The early advisory websites have suggested the
mefloquine avoidance at the same time as rabies
ID is probably due to a consideration of a similarity
between the two drugs. Comparison of action
highlights that there are some pharmacological
similarities (acting as a SHT3 receptor, metabolised
using CYP3A4 pathway) and differences
(inhibition action, protein binding). These need
to be evaluated before this hypothesis could be
confirmed. This lack of evidence has led to the
current advice that there is unproven interaction
between mefloquine and rabies ID.

Conclusion

As a consequence of the lack of evidence to
substantiate a suppression of rabies ID by
mefloquine, the conclusion is there is no known
interaction. This of course does not identify that
there may be an unrealised suppression as earlier
studies mention, which warranted advice on a
cautionary note. We would propose that as there are
suggestions of suppression and some similarities
with chloroquine, that have yet to confirmed, the
Joint Committee on Vaccination and Immunisation
(JCVI) and the Advisory Committee on Malaria
Prevention (ACMP) should amend their advice to
that of caution and not to vaccinate with rabies ID
and mefloquine concomitantly.
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FIGURE 1 Molecular structures of chloroquine and mefloquine (Mefloquine is a fluorinated derivate of
chloroquine) (Cambridge Structural Database).
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Polar bears: are they a real risk?

Dr Jane Wilson-Howarth

Abstract

A short review attempting to assess the risk of polar bear attack during arctic travel.

Spitzbergen, the largest island in the Svalbard
archipelago, lies north of both Norway and
Siberia. While it is a haven for wildlife, there is an
interesting relationship between its 3000 resident
humans, the 30,000 tourists that visit annually
arriving as independent travellers or on large cruise
ships and the 1000 polar bears.

Warning notices everywhere — even on the road
between the main town of Longyearbyen and the
airport - highlight the risk of polar bear attack.

There are also many stories about unfortunate
encounters with bears. The friendly Norwegian
chap in the world’s northernmost post office who
sold me stamps told me that he has a cabin close to
the airport where he retreats with his family from
town life, and a bear came calling.

My informant phoned the police, who came with
a chopper and scared the bear away. This is the
commonest kind of encounter. Even so, locals
venturing out of town carry at least a flare gun

and most also have a rifle or travel with someone
who is carrying a rifle. The idea is to scare the
bear withthe flare gun and only use the rifle as
a last resort. Whenever a bear is shot though, the
incident is investigated and any Kkilling that is
deemed unnecessary is severely punished and the
perpetrator is likely to have to leave Svalbard forever.

Locals are cautious, especially since bears wander
into Longyearbyen town on occasion, but not all
tourists take note. The post office told me of a French
couple who decided to camp alone, out of town;
their cooking sent sumptuous scents to the nostrils
of a hungry bear, who accepted the invitation for
dinner, and ate them. I was unable to substantiate
this story, although one French woman was attacked
and sustained non-life-threatening injuries to her
arm before the bear was frightened away and was
later killed. This made me wonder how many urban
myths exist about the risk of harm or perhaps whether
such incidents are exaggerated to encourage tourists

to take more care so that polar bears aren’t shot.




There seem to have been six fatal attacks on humans

by bears recorded in the archipelago in the last 60
years, but on average there are about four serious
confrontations each year.! Many fear that as

pressures on polar bears grow because of climate

If polar bear statistics are combined for the entire
range inhabited by polar bears, that’s Canada,
Greenland, Norway (including Spitzbergen),
Russia, and the United States there were 73
confirmed polar bear attacks in which 20 people

were killed and 63 injured between 1870-2014,
which is an average of one death per seven
years. As is often the case with travel health

change, these numbers are set to increase.?

statistics though, the denominator is often
unknown. Furthermore, increased access to polar
bear country and better reporting must make

this historical data rather unreliable. That said,
Svalbard is probably one of the few places on
earth where ordinary tourists might assume the
environment is safe, ignore the warnings, wander

out on foot and encounter a polar bear.

The most recent human death from a polar bear
attack was in 2020 when a Dutch citizen was
attacked in his tent and died of his injuries. The
bear was destroyed. Before that, in August 2011,
members of a British Schools Exploring Society
expedition to the Von Postbreen Glacier were set
upon by a starving bear with broken teeth. Four
explorers sustained serious injuries and a 17-year old
man died.

' Gjertz, I. & Persen, E. 1987: Confrontations between humans and polar bears in Svalbard. Polar Research
51n.s.,25s256

2 https://polarbearsinternational.org/news-media/articles/polar-bear-attacks-causes-prevention with more
information in The Wildlife Society Bulletin of 2017
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Mountain Mishaps

Alexander Howarth BSc hons, MCSP

I’ve spent most of my life in the mountains but I’d
fortunately not had any interaction with mountain
rescue until recently when I had three experiences
in short succession.

The first one occurred when I was climbing on sea
cliffs just outside Edinburgh with a friend. We’d
climbed a couple of routes and were preparing to
go again when we heard a crash and a shout. Then
there was a loud thud. We ran around the corner to
see that a climber had fallen off the top of a route
and his cam and nut protection had ripped out. He
landed on the rocky beach below although he had
been somewhat lucky. He’d bounced off a ledge
halfway down that slowed his descent.

Chartered Physiotherapist with an interest in climbing injuries, Edinburgh

As the crag was busy with climbers, everyone
sprang into action, mountain rescue was called
while a local nurse who happened to be climbing
too assessed the casualty. He was conscious and
aware of his surroundings, but as he had landed on
his back, it wasn’t safe to move him.

The ambulance service arrived but as the fallen
climber was in a very inaccessible spot amongst
boulders, a helicopter was called to lift him up. The
first helicopter (a single rotor) struggled to get close
enough so a second, more powerful doublerotor
aircraft had to be called. This too couldn’t get
close enough as the climber was right at the
base of the cliff. In the end, the helicopter crew and
local ambulance staff carried the climber to safety.
Negotiating the boulders meant, they couldn’t walk
and carry the stretcher so instead they formed two
rows and passed the stretcher down the row. Once
the victim had reached flatter ground, the helicopter
carried him off to Glasgow Royal Infirmary.

The second experience came on another climbing
trip. I was belaying from the cliff base and my
climbing buddy was six meters up with only three
pieces of gear placed on the way up that should
have protected her. She encountered a difficult
section and fell. The angle of her fall resulted in
the first two cams ripping immediately and the
third initially held but then also ripped. This third
nut substantially slowed her fall but she still landed
heavily on her back and hit her head. She lost
consciousness but had started to come round by the
time I got to her. I called 999 and an ambulance was
sent. Due to the potential head and spinal injury,



I didn’t move her, but made her as comfortable as
possible and we chatted to keep her calm. She talked
normally but repeatedly forgot the conversation and
each time I explained what happened, she had the
same questions. This time paramedics were able to
carry her from the base of the cliff by stretcher to the
ambulance on the nearby road.

The third incident came while hiking up a small
hill on the edge of the Scottish Highlands. As we
approached the summit, we encountered a man lying

on the path with two others standing over him. His
wife reported that he had caught his foot and fallen,
they had heard a loud crack at the same time.

My partner, a GP, took charge of the situation
and reassured the man whilst I called mountain
rescue. Whilst waiting, we tried to get the casualty
comfortable. He was gradually sliding down a slight
slope so we moved him to flatter ground. His leg
was also at a horrible angle and as we straightened

it — seemingly causing no additional pain — I felt
the fractured bone ends moving against each other.
Then we made a splint with one of his walking
poles. Fortunately a mountain rescue team and
helicopter were flying south from the Highlands
to the English Lake District on a training exercise,
they diverted to us and arrived within an hour. The
rescue team made impressively light work of the
evacuation to hospital.

In all three cases, the casualties made a full
recovery but it was a sobering reminder of the
dangers of spending time in mountainous regions.
I also decided that in future, I’d pack a structural
aluminium malleable (SAM) splint whenever [ am

in the mountains or driving off-road. It is also worth
celebrating that responding to such accidents in the
UK comes at no cost to the victim.
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Space Medicine Part One.: Physiological Challenges of Spaceflight

Andrew Baird,
Medical Student,
University of Glasgow

Abstract

This paper aims to explore the speciality of
Aviation and Space Medicine (ASM), also
known as aerospace medicine. After introducing
the speciality and its current status within the
UK, the strong links that ASM shares with other
specialties are analysed. The paper then delves into
the physiological and psychological challenges
humans face as we look toward returning to
the Moon and eventually reaching Mars. Key
challenges discussed include space adaptation
syndrome, radiation sickness, decompression
sickness, the psychological burden of space travel,
and the musculoskeletal system’s changes in
microgravity.

Introduction

Aviation and Space Medicine (ASM) is an
extremely broad speciality. This review is not
intended to provide background information on all
challenges within the field, but rather a summary
of'a select few. ASM was recognised as a speciality
in the UK by the GMC in April of 2016.1"-% ASM
was defined in the initial 2016 curriculum as “the
study of all factors affecting the human body in
flight, in health as well as sickness and the means
by which those flying may be protected against
the potentially harmful effects of their abnormal
environment”.l'-? In later editions it was added that
“further aspects of this complex speciality include
those medical practitioners involved in the design

and manufacture of air and space vehicles as well
as doctors engaged in aeromedical retrieval of
critically ill patients, safety regulation and medical
certification”.l"? The UK’s newest speciality
encompasses areas ranging from routine pilot
aeromedical checks to space habitat and life support
systems design.

Training or consultancy posts within the speciality
do not exist within the NHS; training positions are
primarily posted by the Civil Aviation Authority
(CAA) and the Royal Air Force (RAF).®) However,
QinetiQ, asecurity and defence contractor to the RAF
has recently started the process of recruiting their
first ASM trainee.® There is great scope to specialise
within ASM. Examples of civilian subspecialties
include “suborbital spaceflight, public health in
aviation, aviation oncology, and pilot disability”.
Bl Military subspecialties include “G physiology,
oxygen systems, and vision and helmet-mounted
displays”.’! Due to the commercialisation of human
spaceflight and the rapid increase in space tourism,
the line between civilian and military subspecialties
will likely become increasingly blurred before
ceasing to exist.

ASM, despite its niche nature, is closely related to a
handful of other specialities. Emergency medicine,
intensive care medicine, and primary care all share
a degree of overlap with the speciality. However, it
has been argued that no field has more in common
with ASM than anaesthetics. Hodkinson et al. state
that the “core feature of operational space medicine
entails the support and protection of human life and
physiology using state-of-the-art life support



systems. This, along with the need to consider the
challenges of critical care in austere environments,
makes this newest of specialities familiar in many
ways to those in anaesthetic practice”.”’ Optimising
a patient to undergo surgery is not dissimilar to
preparing an astronaut to withstand spaceflight.
In addition to this, anaesthetists are best equipped
to combat challenges such as hypoxia, managing
pressure differences, managing the composition of
inhaled gases, immobilisation, and the effects of
gravity, due to routinely dealing with these factors
in the operating room.

ASM also shares key elements with pre-hospital
emergency medicine (PHEM), a subspecialty that
can be accessed through anaesthetics, emergency
medicine, and intensive care medicine in the UK.
PHEM cases can vary from simple injuries and
illnesses to the most complex injuries requiring
advanced care and pre-hospital anaesthesia, often
in extreme environments. The wide range of
conditions that can arise, outside of the clinical
environment, often with limited resources is
an aspect that is shared with ASM. However, a
notable differentiating factor between ASM and
other specialities is the type of patients. Patients
are usually either commercial pilots, military
pilots, or astronauts. This means that they are
usually relatively healthy individuals who undergo
routine medical examinations. It is widely known
that ASM is concerned with the study of the normal
body in an abnormal environment, rather than an
abnormal body in a normal environment.

Space Adaptation Syndrome

Space adaptation syndrome (SAS) describes the
short-term disorientation that astronauts commonly
experience when adjusting to the environment of
microgravity.[’) It is also used as an umbrella term
that groups the typical symptoms of headache,
back pain, and facial oedema with the symptoms
of space motion sickness (SMS).[®! The symptoms
of SMS are typical to those of terrestrial motion
sickness: malaise, loss of appetite, nausea, and
vomiting.®!  Approximately 70% of astronauts
experience symptoms of SMS during the initial 1-3
days of spaceflight, with symptoms usually quickly

subsiding thereafter.l”®! However, symptoms of SAS
and SMS may last for up to five days and may impact
an astronaut’s ability to operate independently
in a safe manner, and it’s for that reason that
extravehicular activities (EVAs), or ‘spacewalks’,
are not typically permitted within the first week of a
new mission.”

Radiation Sickness

On Earth and on board the International Space
Station (ISS), a degree of protection against radiation
is provided by Earth’s magnetic field.’) Exposure
to ionising space radiation is therefore a larger
hazard during manned spaceflight beyond Earth’s
magnetosphere and for longer mission durations,
such as to the Moon or Mars. lonising space radiation
can be broadly categorised into three types: galactic
cosmic rays (GCRs), solar particles, and radiation
already trapped within Earth’s magnetosphere.
GCRs originate from outside of our solar system;
this is a type of background radiation consisting
of protons and alpha particles.! Solar particles are
emitted by our sun during solar flares, also known
as solar particle events.”) The level of ionising
radiation emitted by the sun is not consistent, and
during a solar flare, it increases very suddenly and
therefore poses a heightened risk to the health of
astronauts.l® EVAs are therefore planned out so as to
avoid solar flares via the monitoring of solar activity
and by generating solar forecasts to decrease the risk
of harm to the astronaut.!

Ionising radiation can damage DNA, causing a cell
to become altered or die. The symptoms of radiation
sickness depend on the units of equivalent dose
absorbed, with more acute symptoms manifesting at
higher doses. Acute symptoms may be non-distinct,
such as nausea or vomiting, or central nervous system
(CNS) dysfunction.”’ However, radiation burns, hair
loss, extreme inflammation of exposed sites, and
ulceration and bleeding of mucosal surfaces are more
specific to acute radiation sickness.['”) Exposure to
levels of radiation sufficient enough to cause acute
symptoms of radiation sickness are unlikely, with
the only likely scenario being if the astronaut was
exposed to a solar flare during an EVA.P! Radiation
shielding means has been the illness whilst on a



classical approach to protecting astronauts,
however, pharmaceutical options are also being
explored. Such drugs have been approved for
the treatment of other conditions, and may offer
a degree of “radiation protection, modulation, or
mitigation properties along with a well-established
safety profile”.!'! The investigation of novel
radiobiological countermeasures 1s essential
to future manned space exploration; although
shielding is effective against solar particles, it does
not currently provide adequate protection against
GCRs, and is therefore insufficient on long-
duration through physical spaceflights.!'!

Decompression Sickness

Decompression illness (DCI) is the umbrella
term for decompression sickness (DCS) and atrial
gas embolisms (AGEs).[®] DCS occurs when
SCUBA-divers resurface too rapidly, resulting
in a rapid and potentially deadly decrease in
ambient pressure. The rapid decrease in pressure
causes nitrogen, normally in solution within the
bloodstream, to form bubbles.l"*’ AGEs occur when
depressurisation of a diver takes place without the
equalisation of pressure across the lungs - the diver
does not breathe out when resurfacing. This results
in the lung rupturing, causing a specific injury
known as pulmonary barotrauma. Gas emboli
then enter the systemic circulation and may cause
blockages within the small vessels of organs, most
detrimentally the brain, with symptoms resembling
those of a stroke.!*! It is thought that the formation
of these bubbles of nitrogen is the cause of joint
pain associated with DCS, this joint pain is often
referred to simply as “the bends” in the diving
community.[¥! Along with joint pain, neurological
symptoms such as paraesthesia and hypoesthesia
are common. More serious complications of DCS
include paralysis, cognitive dysfunction, loss of
consciousness, and death.[!*!

Similar phenomena can affect both pilots and
astronauts. DCS, although rare amongst pilots, has
been known to affect U-2 pilots, as the cockpit of
the U-2 aircraft is only partially pressurised.!'¥ The
suits that astronauts wear whilst undertaking an
EVA are pressurised - the American EVA Mobility

Unit (EMU) to 4.3 psi, and the Russian Orlan suit to
5.3 psi. Both are substantially less than atmospheric
pressure on Earth at sea level (14.7 psi), which is
also the pressure on board the International Space
Station (ISS).!'S! The risk of developing DCI can be
decreased via the utilisation of a denitrogenation
protocol. This involves inhaling 100% oxygen
before an EVA and undertaking in-suit light exercise
to eliminate as much nitrogen as possible from the
bloodstream before decompression.!'> 16! The night
prior to an EVA, astronauts may also “camp out” in
the airlock at 10.2 psi, 26.5% O2 to decompress in a
slower, more controlled manner.!'® Terrestrially, if a
diver suffers from DCI, treatment includes high-flow
oxygen and transfer to a hyperbaric chamber.!'*! On
the ISS, if an astronaut experiences DCS symptoms,
treatment can be initiated by moving them to an
environment that can provide a pressure of at least
16.4 psi total (inclusive of the atmospheric pressure
and the suit’s pressure).!'®!

Psychiatric Challenges

Trauma, bites, infection, acute mountain sickness
(AMS), and gastrointestinal issues are commonly
associated with expedition medicine; psychiatric
symptoms less so. However, on an expedition or
mission to Mars, with humans being more isolated
than ever before over timeframe of years, it is due
further consideration. A 2010 Study by Lyon et al.
analysed the medical reports of 232 expeditions,
finding 1,564 incidents over 42,482 participant-
days.[' Just 16 psychiatric incidents were recorded:
1 patient with acute psychosis, 13 exacerbations
of previously diagnosed depression, and 2 cases
of “hysteria” (an outdated and sexist term that was
largely used to describe unexplained symptoms and
was removed from the Diagnostic and Statistical
Manual of Mental Disorders in 1980).1'"- ¥ Indicating
that although the rate of reported psychiatric illness
on expeditions is low, they are not zero. Lyon et al.
acknowledge that it is unfair to compare the incident
rates of expeditions of different modalities due to
the differing levels of risk involved.!'” This stands
true regarding psychiatric illness, as factors such
as vast isolation, apparent danger, workload, stress,
and sleep disturbances are likely to affect the risk of
developing psychiatric long-duration mission.



Friedman et al. found that two of the seven
astronauts who flew on Mir reported symptoms
of depression (29%), giving an incident rate of
0.77 per person-year.'” Throughout 89 shuttle
missions, 38 psychiatric symptoms were reported
by 208 astronauts, extrapolated to 2.87 per person-
year. Data from the Lifetime Surveillance from
Astronaut Health (LSAH) database showed that
during the shuttle era, flight surgeons recorded
24 instances of symptoms of anxiety, and four
of depression across 28 person-years, yielding
incident rates of 0.832 and 0.139 per person-year
respectively.'”) The incident rates of reported
psychiatric symptoms may be lower than the true
value, with astronauts fearful that reporting all
symptoms may have a negative impact on their
flight status, leading to them being grounded either

temporarily or permanently.'”!

Musculoskeletal System Changes

In a microgravity environment, the loss of muscle
mass due to decreased gravitational load is a
serious challenge. On board the ISS, astronauts
must exercise for up to two and a half hours per
day in an attempt to maintain adequate muscle
mass.”” Resistance training comprises a large
part of a typical exercise regime, along with
cardiovascular conditioning. The USA’s National
Aeronautics and Space Administration (NASA)’s
Advanced Resistive Exercise Device (ARED)
is used to provide a similar experience to lifting
weights whilst on board the ISS.*' The ARED can
replicate the force of lifting 270kg on Earth.*

The muscles most affected are the antigravity
muscles. These include gastrocnemius and soleus,
tibialis anterior, quadriceps, the hamstrings, and
the neck and spinal flexors and extensors.*”! The
loss of muscle mass may be rapid, with a 20% loss
occurring on missions lasting between 5-7 days.
(291 The risk of significant muscular atrophy is far
greater on a crewed mission to Mars, due to the
long duration of spaceflight combined with lower
gravity on Mars compared to Earth (approximately
38%).31 This poses an increased risk to astronauts
on their return to Earth in the event that any
physically demanding task is required during

re-entry or landing. Astronauts are typically
prepared to survive in a self-sufficient manner for
hours to days upon landing far from the target site;
loss of physical ability to exert oneself could prove
detrimental in such instances.

In a microgravity environment, osteoblast activity
decreases whilst osteoclast activity remains at a
similar rate as found on Earth, resulting in a net
decrease in bone density.*!! Bone demineralisation
occurs at an approximate rate of'a 1-2% loss in bone
mineral density per month.?¥ Therefore, on long-
duration missions, such as to Mars, astronauts face
both an increased risk of calcified renal stones whilst
in microgravity, and an increased risk of fractures
upon return to Earth.” It has been proposed that
high-intensity interval training with increased
resistance loads should be investigated to determine
if musculoskeletal degeneration can be slowed or
stopped.[*! To eliminate both muscular atrophy and
bone demineralisation, methods to generate artificial
gravity have been proposed. Typically, these involve
the spinning of either the entire spacecraft or a

section of the spacecraft in a centrifuge-like manner.
(3]

Conclusions

The physiological challenges of spaceflight are
complex as there is no system of the human body
that remains truly unaffected. As we look to venture
beyond low Earth orbit once again, we must be
mindful of these challenges and of the potential
consequences if they are not adequately addressed.
In Part 2,29 some solutions to these challenges
are explored; including medical evacuation,
cardiopulmonary resuscitation, and telemedicine.
Additionally, the
considerations of spaceslight are considered.

surgical and anaesthetic
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Abstract

This paper analyses some of the tools currently
available to address challenges in space. The
feasibility of medical evacuation, cardiopulmonary
resuscitation, and telemedicine is explored, as well
as the surgical and anaesthetic considerations for
spaceflight, as humanity looks to venture further
into space than ever before.

Medical Evacuation

The term “medevac” ! comes from the contraction
of the words “medical” and “evacuation” and
is defined as the “emergency removal of sick
or injured people from an area especially by
helicopter”. Helicopters, along with land vehicles,
play a key role in terrestrial medevacs and are a
core component of the crew recovery post-mission.
The crew recovery process is in a sense a medevac,
with multiple agencies working in unison to attend
the landing or splash-down site of a returning
crew as quickly as possible, to attend to any acute
medical incidents, and to safely transfer the crew
to a secondary medical facility.!*!

However, these are medevacs from the landing or
splash-down site, not from space. Whilst medical
incidents in space are not uncommon, a traditional
medevac from space has never been completed.
Medevac from low earth orbit (LEO), such as from
the International Space Station (ISS), is possible
within the timeframe of days, a medevac from the

moon would take days, whilst from Mars would
take months.B! It is for this reason, as astronauts
venture further afield in the near future, the medical
knowledge of the crew must be sufficient to offset
the risk of a medical emergency occurring that which
they cannot treat in an effective and independent
manner.

Summers et al. calculated the risk of an emergency
on a seven-person mission to Mars.[¥ The general
population has a medical emergency rate of 0.06 per
person per year. A 2.4-year mission to Mars, as is the
expected duration, with a seven-person crew yields
the expected rate of a medical emergency to be
slightly over one incident per mission.l! However,
Summers et al. acknowledge that astronauts are
deemed systemically well priorto flight.[*/ Individuals
go through intense and rigorous screening and have
an increased physiological reserve before launch
through carefully planned exercise regimes.

A review by the Johnson Space Center for
Longitudinal Astronaut Health at the National
Aeronautics and Space Administration (NASA)
calculated that an incident rate of 0.02 events per
person-year was indicated, reduced to 0.01 through
the usage of the ISS’s on-board medical facilities.[*
Summers et al. have found that this rate is consistent
with Russia’s program, which saw three cosmonauts
evacuated in 41.5 years of space flight, and one
medevac from the Mir Space Station in 31 person-
years.! However, this calculation was based on
astronauts’ health whilst they were not on active



duty and fails to account for the additional risks
of long-duration interplanetary spaceflight. Rates
of anxiety and depression due to being the most
physically isolated individuals in history may be
higher than expected, and may also contribute
towards other disorders such as insomnia, for
example.

Cardiopulmonary Resuscitation

The practise of emergency medicine in the context
of international aviation medicine is similar to
standard first aid. However, the practise of extra-
terrestrial emergency medicine is more complex.
The likelihood of differential diagnoses changes
significantly, and this is worth keeping in mind
whilst treating a patient. In addition to altered
differentials, the method of treating conditions in
microgravity may differ from how one would treat
a patient on Earth. Cardiopulmonary resuscitation
(CPR) aims to provide adequate cerebral profusion
during circumstances of limited cardiac output,
such as when a patient is in cardiac arrest. CPR
in hypogravity poses unique challenges not found
on Earth. Relatively effective CPR can be taught
in an afternoon, aided by the purposefully simple
algorithm provided by the Resuscitation Council
UK assessing the environment and patient, calling
for help, and the initiation of chest compressions
at 100-120bpm with rescue breaths in a 30:2 ratio,
aiming for 50-60mm of depth.’) Key issues arise
with the mechanism of chest compressions in
hypogravity or microgravity. On the ISS, how does
one anchor both the first-aider and the patient whilst
administering chest compressions to ensure both
appropriate rate and depth? How does hypogravity
affect blood flow and the return of spontaneous
circulation?

In 2022, Overbeek et al. conducted a systemic
review of the effectiveness of CPR in hypogravity
conditions.l In a scenario replicating 0.38G, the
relative gravitational field strength of Mars, it was
found that CPR to a standard near to Resuscitation
Council UK’s guideline depth of 50mm was

possible.[®! Three of the four studies reported a
reduced mean compression depth, whilst only
one study reported a mean compression depth of
>50mm (Russomano et al. recorded a compression
depth of 55.1mm)."! All studies that recorded the
rate reported >100bpm, in line with Resus Council
UK’s guideline.’! It was found that an adequate
standard of CPR could only be achieved through
the means of increased physical exertion due to
the decreased effective weight of the administrator;
without additional effort, the depth of compressions
rapidly falls to significantly less than the guideline
level, especially for administrators with less mass.[®
Two of the four studies also simulated 0.16/0.17G
conditions, those which replicate the strength
of lunar gravity. Both studies failed to achieve a
compression depth of 50mm, and both failed by
>10%.11 Overbeek et al. suggest that the use of
techniques developed for microgravity may enhance
the effectiveness of CPR in hypogravity and call for
further investigation.®

Although these studies effectively simulated
hypogravity, they did not factor in the unknown
musculoskeletal degeneration associated with
long-duration spaceflight. The quality of CPR
in the hypogravity environment of Mars, given
the especially long transit time, may be poorer
than suggested. Barratt et al. called for further
development of an adequate cardiac compression
assist device (CCAD), especially due to the long-
term effects of deconditioning.”” The idea of a
purpose-built CCAD is more appropriate than ever,
given NASA’s current plans to return to the Moon in
2026, and to Mars as early as the 2030s.1%*!

Telemedicine

Telemedicine is defined as “medicine practised with
the assistance of telecommunications technology,
often to provide care in remote locations or to reduce
the need for hospital visits”.['” Communication
of health information to and from astronauts and
mission control has always been an important part
of human spaceflight. Telemedicine on board the
ISS is highly sophisticated, with astronauts being



able to present to mission control with signs and
symptoms, be connected to a NASA flight surgeon,
have their history taken, undergo a small range of
investigations (such as ultrasound imagery), and
have a working diagnosis and management plan
in a time efficient manner.""! As a case study, in
January of 2020, The New England Journal of
Medicine reported a case of a venous thrombus
found incidentally within the left internal jugular
vein of an astronaut.'” The astronaut did not
display any signs nor complain of any symptoms;
the thrombus was found incidentally as part of
a research study. An additional ultrasound scan
(USS) was completed, with two radiologists on
Earth being able to interpret the scan in near to
real-time.["! Dr Stephen Moll of the University of
North Carolina at Chapel Hill was consulted via
telephone and was able to speak to the astronaut
on board the ISS directly, with the astronaut then
being treated with enoxaparin whilst waiting for
apixaban to arrive at the station.!"”

This case highlights the advantages of telemedicine
— it allows for experts both to work collaboratively
under pressure and time restraints, and to
communicate with the patient and take a detailed
history in near-real time. However, as humans
venture deeper into space, to Mars, telemedicine
becomes limited by the speed of light. Longer
communication delays will force astronauts to act
with a higher degree of autonomy, and therefore
an increased level of medical knowledge will be
required to safeguard the health of the crew.

Surgical Considerations

A new form of surgery has recently been tested on
board the ISS: telesurgery. Similar to telemedicine,
it also involves a remote medical practitioner
providing care. However, rather than a physician
providing medical advice, telesurgery involves
a surgeon remotely operating via the means of
robotics. In February of 2024, six surgeons at
the University of Nebraska successfully carried
out a simulated procedure on board the ISS
remotely from Nebraska.l'¥ The procedure utilised
the Miniaturized In Vivo Robotic Assistant
(spaceMIRA) which was invented by Shane

Farritor of Nebraska and his team.!'S) The delay
between Nebraska and the ISS was approximately
800 to 850 milliseconds, with Dr Michael Jobst,
one of the surgeons who took part, stating that this
presented “a big challenge”.l') Despite this, the
surgeons managed to complete all tasks successfully
and the demonstration was deemed a success.

Whilst telesurgery is a promising development
for implementation on board the ISS, and could
potentially be utilised on Earth in regions without
surgeons or surgical expertise, it is unlikely to be
suitable for distances greater than between Earth
and LEO. Round-trip communication delays on
upcoming lunar missions are expected to be in the
region of five to fourteen seconds, a latency thought
to be unsuitable for remote surgery.!'"! Depending on
the positioning of the Earth and Mars in their orbits,
round-trip communication delays can be as long as
forty minutes — also unsuitable for surgery.' For
missions going further afield, there is no substitute
for having surgical skills on board.

NASA’s 1998 STS-90 Neurolab mission required
the use of sophisticated surgical techniques in order
to successfully perform an extensive list of surgical
procedures on adult rats, including a craniotomy,
leg dissection, thoracotomy, laminectomy, and
laparotomy, all testing a range of surgical skills.['”)
Surgery in microgravity has also been successfully
simulated via parabolic flight.'®!) Pinsolle et al.
successfully sectioned and repaired the sciatic nerve
and tail artery of a rat.l'¥! Campbell et al. successfully
simulated laparoscopic surgery on an abdominal
model." Laparoscopic surgery is more appropriate
than open surgery in a microgravity environment as
the sterile field is easier to maintain, bodily fluids
are contained much more easily, and the risk of
debris and contaminants from the closed-system
atmosphere onboard interfering are minimised.
A previous concern of operating in the abdomen
laparoscopically was that the surgical field would be
obscured due to the bowel and any free fluid floating,
though this has since been successfully mitigated.
(191 Tt was found that surface tension had a notable
impact on the dynamics of free fluid, with blood
pooling against the abdominal wall due to adhesion
and cohesion.["”! The application of techniques



such as laparoscopic surgery in a microgravity
environment should be further investigated and
eventually be ready to be utilised during a longer
mission such as to the Moon or Mars. Extra-
terrestrial telesurgery is less promising, again
due to the incompatibility of surgery and a higher
degree of signal latency, we are limited by the
speed of light.

Anaesthetic Considerations

Although no human to date has required general
anaesthesia in space, it has been successfully
administered to animal test subjects. The first
administration of and recovery from general
anaesthesia also took place on NASA’s STS-90
Neurolab. All six of the rats that were planned to
recover did so in a timeframe similar to models
on the ground.'” However, within the enclosed
environment of a spacecraft and in microgravity,
the use of general anaesthesia is challenging.
There is the possibility of volatile anaesthetic
agents leaking into the environment, which then
could dissipate throughout the atmosphere or enter
water reclamation systems, exposing the crew.!>”
The force due to gravity is also utilised in certain
pieces of anaesthetic equipment such as vaporisers,
and these may not function appropriately in
microgravity environments.? Total intravenous
anaesthesia (TIVA) may be a suitable alternative
to using volatile anaesthetic agents; however
ventilation remains problematic due to the use
of oxygen, and the associated risk of a leak into
the enclosed atmosphere of a spacecraft posing
a significant fire risk. Operating under local and
regional techniques such as nerve blocks could be
utilised, though this limits the scope of operations
possible.

The current procedure on the ISS is to have
two designated crew medical officers (CMOs),
one per expedition (there is usually an overlap
of two expeditions on the ISS at any one time).
However, although a CMO may be a physician if
a physician-astronaut is part of that crew, a CMO
does not necessarily have to come from a medical
background prior to joining the Astronaut Corps.
(200 CMOs may undertake as little as 40 — 80 hours

of training.?% 2! This is manageable on missions to
LEO, and perhaps lunar missions, where a level of
telemedicine and the option to perform a medevac
is available. However, the longer the duration of a
mission, the higher probability ofamedical emergency
occurring that would require general anaesthesia or
critical care interventions. For this reason, it would
be ideal for the CMO to have at least some degree of
training in anaesthetics and critical care.

In addition to operating and monitoring life-
supporting equipment, anaesthetists would be highly
sought-after as CMOs due to their technical skills.
However, in circumstances where this is not possible,
or the CMO was incapacitated, adjustments to the
equipment carried on board could be considered.
Whilst previous attempts of non-anaesthetists
attempting to intubate via direct laryngoscopy in
simulated microgravity have proved futile, Starck
et al. found that intubation via video laryngoscopy
was more promising.””) The study compared the
effectiveness of intubation by both experts and
novices, in both simulated microgravity and with
Earth’s gravitational field strength, with both direct
laryngoscopes and video laryngoscopes. A key
finding of the study was the difference in success
rate of novices attempting intubation via direct
laryngoscopy, at 40%, versus the success rate via
video laryngoscopy, which was substantially higher

at 80%.1%21
Conclusions

As we look to return to the Moon, and to venture
to Mars, our ability to understand the physiological
challenges™ and manage medical emergencies in
both hypogravity and microgravity environments
may be the difference between mission success
and failure, and ultimately between life and death.
Although telemedicine and remote surgery are
excellent and innovative solutions, with great
terrestrial applications, they are limited by speed
of light with regards to humans traveling beyond
low Earth orbit. As the distance between crew and
Earth increases, so too will the need for the crew
to be medically autonomous; both in terms of the
equipment and drugs carried on board, but also in
their level of medical training.
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Encephalitis Global Policy Launch Event on [9th February,

London: a review
Katy Peters

Independent Prescriber

A Landmark Moment for Encephalitis: WHO
Launches New Technical Brief

In anticipation of World Encephalitis Day on
February 22nd, I had the privilege of attending
a significant event (on 19th February) hosted
by Encephalitis International—the official
launch of the World Health Organization
(WHO) Technical Brief on Encephalitis. This
milestone document marks an important step in
raising awareness, improving understanding, and
advancing strategies for the prevention, diagnosis,
and management of encephalitis worldwide.

The event brought together leading experts in
the field, including Dr. Ava Easton, CEO of
Encephalitis International; Dr. Nicoline Schiess
from the WHO; Professor Tom Solomon CBE, a
world-renowned encephalitis specialist; Professor
Benedict Michael (MBChB (Hons), FRCP
(Neurol), PhD); and Aline Matos from the
University of Sao Paulo. Their insights highlighted
the urgent need for a coordinated global approach
to tackling this often-overlooked condition.

Encephalitis, an inflammation of the brain, can
result from both infectious and autoimmune
causes. The leading cause globally is
herpes simplex virus (HSV)—the same virus
responsible for cold sores. HSV encephalitis is
a life-threatening condition requiring urgent
antiviral treatment to prevent severe neurological
damage.

Independent Immunisation & Travel Health Specialist

' Despite its prevalence, public and medical
awareness of HSV encephalitis remains low, often
leading to delayed diagnosis and treatment.

Beyond HSV, the WHO technical brief also
highlights vector-borne causes of encephalitis,
particularly Tick-Borne Encephalitis (TBE)
and Japanese Encephalitis (JE)—two serious
viral infections with significant public health
implications. Both TBE and JE are spreading
to new regions due to climatic changes in
temperature and rainfall, increasing the risk
to both local populations and travellers. TBE,
transmitted through tick bites, is now being
reported in areas previously unaffected across
Europe and parts of Asia. JE, endemic across Asia
and the Western Pacific, remains a major cause of
viral encephalitis, particularly in rural agricultural
regions where changes in rainfall patterns have
impacted mosquito breeding cycles.

The WHO’s technical brief reinforces the
importance of vaccination as a critical tool in
preventing both TBE and JE, particularly for
travellers visiting endemic areas. It also emphasizes
the need for improved surveillance, rapid
diagnostics, and awareness among healthcare
professionals to facilitate early detection and
treatment.'

During the event, discussions covered recent
epidemiological trends, advancements in



diagnostic tools, and strategies for improving
patient outcomes. A recurring theme was the
necessity for stronger international collaboration
to enhance surveillance, early detection, and access
to vaccines—particularly in regions where these
diseases are underreported or underestimated.

As travel health professionals, we play a crucial role
in educating travellers, healthcare providers,
and employers about the risks associated
with encephalitis, including the importance of
preventative measures such as vaccination, tick
bite prevention, mosquito control, and early
recognition of HSV-related encephalitis.

Read article here:

The WHO’s new technical brief serves as a timely
reminder of the need for continued vigilance and
proactive health strategies.

This event underscored the ongoing commitment
of global health leaders to tackling encephalitis
and provided a valuable opportunity to engage
with experts at the forefront of research and policy
development. The WHO’s technical brief is an
essential resource, and I encourage all members of
the BGTHA community to familiarise themselves
with its key recommendations.

For those interested in learning more, the full
document is available via the WHO website.

' Encephalitis: global threats, trends and public health implications: a technical brief. World Health Organization.

https://www.who.int/publications/i/item/9789240106475
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