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Introduction
This resource pack was initially developed by Health Protection Scotland prior to the G8 summit in
2005. Feedback regarding the resource pack’s usefulness was extremely positive. The resource
has therefore been revised and updated. It has been distributed to Accident and Emergency
departments and others involved in first line treatment and therefore most likely to be involved in
the initial contact with a victim of either an overt or covert attack or deliberate release of a terrorist
agent.
The early diagnosis of illness and identification of its cause(s) are important in the initial
management of patients, not only to allow timely and effective treatment of patients themselves but
also to trigger an early public health response, should this be required.
Several high profile events in the past have highlighted the need to consider not only the most
likely cause of illness on initial assessment but also to be aware of those novel or unusual agents
which are capable of causing severe disease in humans and are relatively easily manufactured
manipulated and/or dispersed to maximum adverse effect.
The March 1995 Tokyo subway sarin attack directly or indirectly caused 5,500 injuries and
12 deaths, demonstrated the importance of preparedness toward a chemical terrorist
attack. The clinical detection and identification of the chemical syndrome involved is of
utmost importance to enable rapid evaluation and decision making on appropriate
treatment options.
The covert deliberate releases of anthrax in the USA during October 2001 killed five of 11
postal workers presenting with inhalation anthrax following exposure to B Anthacis in the
mailing system. It is estimated that many more would have died had the clinical picture and
subsequent prompt confirmation of the organism not allowed rapid administration of
prophylaxis.
The death in Scotland of a man from (non terrorist related) inhalation anthrax in 2006,
which went unrecognised initially, emphasises the need for high levels of awareness of the
presentation of unusual illness, and the need to maintain a high level of clinical suspicion.
Although not a terrorist attack, the death of Alexander Litvinenko, attributed to poisoning
with the radionuclide polonium – 210 in October 2006, sparked an extensive public health
exercise by the Health Protection Agency to trace contacts of the victim or others who may
have been contaminated from the same source.
Since September 11 2001 and subsequent anthrax incidents the threat of deliberate release of
disease causing agents increased and remains raised. By their very nature, the rarity of these
agents results in a low index of clinical suspicion making prompt detection of illness due to
exposure less likely.
This resource is not intended as an exhaustive aid to diagnosis but rather to raise awareness of
unusual disease causing agents and the clinical manifestations associated with exposure to these.
Its main aim is to alert clinical staff to the possibility of unusual illnesses presenting in a manner
commonly associated with more familiar diseases or exposures.
Additionally, where there is a degree of suspicion of exposure to an unusual agent the pack
includes details on the appropriate investigations and sources of expert advice on specific agents
to allow a prompt and appropriate response.
Particular emphasis has been paid to those agents deemed by the US CDC1,2 as those most
likely to be used in the event of a terrorist attack. However there are other agents such as industrial
chemicals, which could be used in a terrorist attack in addition to new emerging, or re-emerging
infections. The principles of responding to casualties exposed to hazardous chemicals, radiological
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or biological materials are generic, irrespective of the deliberate or accidental release of the
agents.

This information is an updated summary of available materials but is not exhaustive. Additional
sources of information are identified which may be useful. Contacts have been detailed throughout
this resource for further advice on the agents covered or any other agents and exposures.

References
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Biological Terrorism Agents” Emerging Infectious Diseases 2002, 8(2): 225- 30.
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How to Use this Resource Pack
The information contained in this resource pack is intended primarily for the use of acute care
clinical staff e.g. those working in A&E department, Intensive Care Departments Infectious Disease
Units and other medical receiving staff who may be the first to detect unusual illness.
The pack consists of:
•
•
•
•

Wall Chart
Clinical Action Guides (Chemical and Biological)
Reference Resource
CDROM

The wall chart is a guide to the user going from the initial presentation of a case or cases of
unusual illness, to lists of symptoms and syndromes to assist diagnosis, and finally to the
appropriate information for treatment and further actions.
For each symptomatic or syndromic presentation, there is a list of agents and usual and unusual
illnesses, which may be associated with this clinical manifestation. Against each symptom or
unusual illness there is a reference to specific information dealing with that illness or exposure. An
additional presentation has been included which incorporates those illnesses whose predominant
presentation is one of rash or other skin/lymphatic involvement.
The Reference Resource has been separated into three different sections depending on the
classification of the unusual agent. These sections are headed: Chemical, Biological and
Radiological. Information is provided for agents or exposures within these classifications on the
following:
•
•
•
•
•
•
•

Exposure Route
Incubation Period or Time Till Onset
Signs and Symptoms with Images where Available
Differential Diagnosis
Confirmatory Testing with Information on Appropriate Laboratories
Treatment
Expert Advice Contact Details

The Clinical Action Guides are summary information of the main points in the Reference
Resource and are intended as quick guides to for the identification, initial testing, treatment and
management. Guides are available for both Chemical and Biological agents.
The CDROM is an electronic presentation of all the content of the pack.
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List of Contacts

Specialist Organisations
Health Protection Scotland

Tel: 0141 300 1100 out of hours 0141 211 3600

National Poisons Information Services (24 hour poisons telephone advice)
Tel: 0844 892 0111
NHS Boards Scotland

Office Hours

Out of Hours

Ayrshire and Arran

01292 885 876

01563 521 133

Borders

01896 825 560

01896 826 000

Dumfries and Galloway

01387 272 724

01387 246 246

Fife

01592 226 435

01592 643 355

Forth Valley

01786 463 031

01786 434 000

Grampian

01224 558 520

0845 456 6000

Greater Glasgow & Clyde

0141 201 4917

0141 211 3600

Highland

01463 704 886

01463 704 000

Lanarkshire

01698 206 326

01236 748 748

Lothian

0131 536 9192

0131 242 7444

Orkney

01856 888 270

01856 888 000

Shetland

01595 743 340

01595 743 000

Tayside

01382 596 976

01382 660 111

Western Isles

01851 702 997

01851 704 704
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CHEMICAL AGENTS
Introduction
This section aims to raise awareness of the symptoms and management of illnesses
resulting from exposure to a chemical agent. Onset of symptoms will be more acute than
is seen with biological agents – nerve agents and cyanide may take effect within seconds,
vesicants and ricin are slower-acting. Rapid onset will make a release easier to detect, as
multiple casualties are likely to develop symptoms at the same time in the location of
exposure. Early diagnosis is important – some agents have a specific antidote, and early
treatment improves prognosis.
The agents considered in this section are those of high potential hazard if used in a
deliberate release. These are:
• cyanogenic compounds
• organophosphates / nerve agents
• vesicants / blister agents
• pulmonary / choking agents
• ricin
Exposure is most likely to occur via inhalation or dermal absorption. Depending on the
nature of the agent, decontamination and personal protective equipment may be required.
The section consists of a table with information on diagnosis and treatment of patients
exposed to aforementioned agents, and a summary of the general management of
chemical casualties, which may be useful if the agent is yet to be identified. If such a case
is suspected, it is important to consult an expert – a list of contacts is provided.
Clues to look out for:
•
•
•
•

Release may be obvious – gas may be coloured or have a distinctive odour.
Deposits or droplets on skin/clothing – beware of secondary contamination.
Clusters of patients with unusual symptoms.
Any symptoms from the following with no known explanation: hypersecretion
(salivation, rhinorrhoea), painful/red/burning/watery eyes, dimmed or blurred vision,
loss of muscle control, respiratory symptoms (cough, chest tightness, wheezing),
blistering or itchy skin, weakness, muscle twitching.

Points to remember:
•
•
•
•

Upon suspicion, advise the Police and Public Health, and seek expert advice
immediately.
Chemical exposures generally have a more rapid onset of symptoms compared to
biological agents.
Protect yourself when dealing with contaminated casualties.
Symptoms, particularly of the respiratory syndromes, may overlap with other
illnesses.
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Patient Management Following Chemical Exposures
Exposure to a chemical agent may be the result of an accident or an overt or covert
deliberate release. There may be large numbers of casualties, all presenting with
symptoms at the scene. Alternatively relatively few people may be exposed or (with the
slower acting agents) patients may start to present hours after the exposure at different
A&E departments. These two scenarios present different challenges.
When multiple casualties develop symptoms immediately, a release will be more obvious.
Responding agencies and emergency services will become involved and effort to identify
the agent(s) will be made. Medical facilities may have to deal with many patients and
appropriate triage systems will have to be instigated.
When patients present individually at separate locations, identifying common cause and
case aetiology may be more challenging. Even if a chemical exposure is suspected, the
identity of the agent may not be known. Information in this section describes the typical
symptoms for a range of high hazard agents that may give some clue to the diagnosis.
Expert advice is available from SPIB and HPS to assist further.
Whatever the scenario, some general principles can be followed:

If an individual casualty presents at hospital, exposure unknown:
•
•
•
•
•
•
•
•

Symptoms may be immediately suggestive of chemical exposure – see table of
symptoms. If so, alert as appropriate and consult an expert immediately.
If a chemical is suspected, take measures to protect self and to minimise
contamination of the hospital.
Patient decontamination may be necessary and is carried out to minimise on-going
exposure to the casualty and healthcare staff.
Emergency life-saving treatment takes priority over decontamination.
Stabilise the patient: ensure airway, monitor heart rate, treat according to
symptoms, provide supportive care whilst the agent is being identified.
Take a detailed history – patient may recall a strange event.
Agent identification is important as a specific antidote may exist.
In all cases, provide supportive care and treat based on symptoms.

Basic decontamination principles: Refer to the Decontamination Algorithm provided to
assist with making decisions about when and how to decontaminate.
•
•
•
•
•

Remove contaminated clothing, place in double plastic bags, seal and label
Irrigate eyes with water or saline, contact lenses should be removed
Wash skin and hair with warm water (use soap for oily chemicals) or dilute
detergent, giving priority to open wounds.
Do not scrub as this may damage skin.
Do not induce vomiting.

CBRN Reference Resource

January 2008

7

Sources of information/advice:
Health Protection Scotland
Office hours: HPS Duty Consultant on 0141 300 1100
Out of hours: HPS Duty Consultant on 0141 211 3600
HPS website: http://www.hps.scot.nhs.uk
National Poisons Information Service
24 hour UK number: 0844 892 0111
TOXBASE website: http://www.toxbase.org
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RECOGNITION & EARLY MANAGEMENT OF CHEMICAL EXPOSURES
BE ALERT TO THE POSSIBILITY OF CHEMICAL EXPOSURE – IF YOU SUSPECT IT:
Protect yourself - ensure that you are wearing PPE – do not attempt mouth-to-mouth resuscitation
Decontaminate the patient – prompt decontamination may be life saving, and may be the only form of treatment
Stabilise airway (85% oxygen by mask, intubate and ventilate if needed), control any haemorrhage, set up IV access
Assess cause, administer antidotal treatment if appropriate, reassess, and seek expert advice early.
Could this be cyanide?
Very rapid onset of symptoms (secs/mins)
Gasping, air hunger, acidosis
Confusion, convulsions, collapse, coma
Cyanosis unusual, skin may be cherry pink
Pupils dilated or normal, no fasciculation
Secretions normal

YES

ANTIDOTE AVAILABLE
See CYANOGENIC
COMPOUNDS

NO
Could this be a nerve agent?
Rapid onset cholinergic symptoms
Pinpoint/small pupils, painful dim vision
Breathing difficulty, bronchospasm
Excess secretions, saliva, and sweat
Muscle twitching
Convulsions, coma, respiratory arrest

YES

ANTIDOTE AVAILABLE
See NERVE AGENTS

NO
Could this be lewisite?
Rapid onset of burns/blistering
within minutes of exposure

YES

NO SPECIFIC ANTIDOTE
See VESICANTS/BLISTER
AGENTS

NO
Could this be mustard?
Burns/blistering beginning 2-12 hours
after exposure

YES

NO SPECIFIC ANTIDOTE
See VESICANTS/BLISTER
AGENTS

NO

Could this be chlorine?
Exposure to pungent greenish yellow gas
Rapid onset eye & skin irritation & choking/
coughing/wheezing

YES

NO SPECIFIC ANTIDOTE
See PULMONARY/CHOKING
AGENTS

Metabolic acidosis
Carbon monoxide (CO); cyanides
Hydrogen sulphide (H2S)
Sodium azide, sodium monofluoroacetate
Ethylene glycol
Drugs (iron, INH, metformin, toluene,
paraldehyde, methanol, salicylates)
Diabetic ketoacidosis, hypoglycaemia
Uraemia

Cholinergic syndrome
Nerve agents
Organophosphates
Carbamates
Pilocarpine
Some mushrooms
Nicotine

Blistering/burns
Vesicants
Carbon monoxide
Pemphigus/ pemphigoid
Stevens Johnson syndrome
Staphylococcal scalded skin syndrome
Barbiturates
Cytotoxic drugs
Caustic or acid chemical burns
Plant dermatitis (poison ivy, primulae)
Phosgene oxime
Thermal burns
Hydrofluoric acid (specific treatment- calcium
gluconate gel)

NO
Could this be phosgene?
No history of chlorine exposure
Rapid onset eye & skin irritation & rapid or
delayed respiratory symptoms

YES

NO SPECIFIC ANTIDOTE
See PULMONARY/CHOKING
AGENTS

Methaemoglobinaemia
‘chocolate- brown blood’
Cresols, chlorates
Nitrates, nitrites, sodium nitroprusside
Phenols, aniline
Dapsone, primaquine

NO
Is chemical exposure still a possibility?
Unexplained sudden death in healthy adult
Unexplained reduction in level of consciousness
Patient reports unusual sight, smell or taste
Other recognised toxidrome
Several patients with the same symptoms
Symptoms in family or group with common exposure
Known incident/exposure, cause unknown
CBRN Reference Resource
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Symptoms, Onset and Treatment of Chemical Exposures
Agents &
Exposure
Routes

Signs & Symptoms

Laboratory/
Diagnostic tests

Treatment

NB. Treat based on signs and symptoms;
lab tests only for later confirmation and
dose estimation.

Differential
diagnosis

Rapid onset (seconds)
Cyanide is detoxified by the
body at a rate of
~17 mg/kg min.

Cyanide (whole blood) or thiocyanate
(serum) – take sample before antidote
given.
Blood CN concentrations:
<2 mg/l ® mild poisoning
2-3 mg/l ® moderate poisoning
3-4 mg/l ® severe poisoning
Elevated plasma lactic acid.

Remove patient from source of exposure. Many patients will recover even without specific antidotal therapy if vigorous supportive care
is provided.
If decontamination is required, remove the patient’s clothing and wash the skin with dilute detergent and water.
Ventilatory support: 100% oxygen by facemask and bag with non-return valve; intubation with 100% O2 if indicated.
Metabolic acidosis may need correction with IV bicarbonate, and seizures may need to be treated with diazepam.
Antidotes: sodium thiosulphate & sodium nitrite, OR dicobalt edetate.
Sodium thiosulfate / nitrite combination (order is unimportant):
Dose: Adult: 25 ml of 50% sodium thiosulfate solution IV over 10 min. Child: 400 mg/kg IV. (Note this is higher than the equivalent
adult dose).
Adult: 10 ml of 3% sodium nitrite IV over 5-20 min. Child: 4-10 mg/kg.
Dicobalt edetate: If considering dicobalt edetate, equipment for emergency endotracheal intubation must be immediately available.
Confirmation of cyanide poisoning is important prior to using dicobalt edetate, as its use may induce severe hypotension in the absence
of cyanide.
Dose: Adult: 300mg IV over 1 min followed by 50 ml of 50% dextrose.
Child: 4 mg/kg over 1 min followed immediately by 25ml (if <2 yrs) or 50ml (if > 2 yrs) of dextrose IV infusion 25%.

Carbon monoxide
(Possible elevated
CO-Hb levels)
Hydrogen sulphide
(Possible rotten eggs odour)
Nerve agents
To distinguish:
pupils constricted, muscle
fasciculations.

Moderate exposure: Nausea, diarrhoea, diffuse muscle cramping,
runny nose, salivation, difficulty breathing, eye pain, pinpoint pupils
(miosis), dimming and blurring of vision, sweating, muscle tremor
and weakness, incontinence (urinary & faecal), and confusion.
High exposure: The above plus bronchorrhoea, sudden loss of
consciousness, seizures, cardiac arrhythmias, flaccid paralysis (late
sign).
Localised exposure (by absorption) gives localised symptoms
(fasciculations, sweating).
Respiratory failure is the major cause of death, can occur within
minutes.

Inhalation of vapour:
Seconds to minutes
Absorption / ingestion of
liquids:
Minutes to hours

RBC cholinesterase or serum
cholinesterase – take sample before
any oxime antidotes are given.
Blood gases to monitor respiratory
function & acid-base balance.
ECG - nerve agent toxicity has been
associated with PR interval
prolongation, QT prolongation, and
torsade de pointes.

IMMEDIATE decontamination: Remove patient from the source of exposure; remove and bag contaminated clothing;
decontaminate skin with dilute detergent and copious amounts of water (use of a 0.5% hypochlorite solution with copious
amounts of water is suggested in E-Medicine for chemical deactivation of nerve agents).
Ventilatory support: high dose oxygen.
ECG monitoring in severe cases.
Atropine sulphate: for hypersecretion, bradycardia or pulmonary oedema.
Dose:
Adult: 0.6-2.0 mg, IV. Child: 20-40 μ g/kg, IV.
Repeat every 10-30 mins until secretions are minimal and the patient is atropinised (dry skin & sinus tachycardia).
In severe cases of adult poisoning, a 2 mg dose may be repeated every 3-5 mins as needed.
Pralidoxime mesylate: for muscle weakness, fasciculations, severe toxicity. (Refer to TOXBASE for availability in Scotland)
Dose:
30 mg/kg body weight for adults and children (2 g in adult), IV over 4min (30 mg/kg IV every 4 - 6hrs in severe cases).
Early administration is a priority.
Additionally in severe cases, an infusion of 8-10 mg/kg/hr may be administered.
Diazepam: for seizures and agitation
Dose:
Adult: 10 mg, IV. Child: 0.1-0.3 mg/kg, IV.

Organophophate or carbamate
pesticides

Moderate exposure: Conjunctivitis, limited erythema, cough, sore throat,
watery/painful swollen eyes (eyes are most susceptible – effects even at very
low concentrations)

Sulfur mustard: delayed onset hours to days, dependent upon
exposure.

IMMEDIATE decontamination: Remove the patient from the source of exposure; remove and bag all contaminated clothing; wash patient’s eyes
with 0.9% saline; wash skin with copious amounts of dilute detergent and water (the use of a 0.5% hypochlorite
solution with copious amounts of water is suggested in DoH Guidelines, and in E-Medicine for the deactivation
of mustard agents when the patient’s skin is not erythematous).

Moderate to severe exposure: Nausea and vomiting (early symptoms),
burning, itching or red skin, blisters*, mucosal irritation (prominent tearing),
sore throat, rhinorrhoea, severe conjunctivitis, corneal damage and lid
swelling, photophobia. Shortness of breath, dry cough, ARDS, bronchopneumonia.

Lewisite & phosgene oxime:
rapid onset .

Diffuse skin exposure with
caustic irritants such as sodium
hydroxides, ammonia etc may
cause similar syndromes.
Onset of symptoms likely to be
more rapid.

Cyanogenic compounds:
Hydrogen cyanide (AC)
Cyanogen chloride (CK)
Cyanide salts
Inhalation, ingestion or dermal absorption
Interferes with cellular aerobic respiration à
tissue anoxia

Moderate exposure: Palpitations, dizziness, nausea, vomiting,
headache, eye irritation, hyperventilation, drowsiness, hallucination.
Venous blood O2 level above normal, hypotension, cyanosis but skin
usually remains ‘pink’ in colour.
High exposure: Immediate loss of consciousness fixed and dilated
pupils, convulsions, cardiac arrhythmia, pulmonary oedema, and
possibly death within 1 to 15 minutes.
Absence of respiratory irritation from hydrogen cyanide gas.
Liquid cyanogen chloride can cause chemical burns and irritation of
eyes/respiratory tract.

Organo-phosphates / Nerve Agents:
Sarin (GB)
Tabun (GA)
Soman (GD)
GF
VX
Inhalation, dermal & ocular absorption,
ingestion
Nerve agents act by cholinesterase inhibition

Vesicants / Blister agents:
Sulfur mustard (H, HD)
Lewisite (L)
Phosgene oxime (CX)
Inhalation and dermal absorption

Onset

Urine thiodiglycol (metabolite of sulfur
mustard).
Leukocytosis on first day, with maximal
effect after ~2 weeks following
exposure. A leukocyte count of 500 or
less is suggestive of an unfavourable
prognosis.

No antidotes available, however sulfur donors (e.g. thiosulfate) may decrease systemic effects when given within 20 mins of
exposure. Chelation therapy may be indicated for LEWISITE exposure (seek specialist advice prior to commencing such therapy).

Cyanide
To distinguish pupils normal or dilated; no
increased secretions; possible
almond odour.
Myasthenia gravis

Treat blisters as burns and consider using topical antibiotics to prevent secondary infection.
Monitor WBC count in severe cases as
bone marrow depression can occur.

*Blisters: Delayed appearance; painless  H or HD exposure.
Immediate appearance; painfull  L or CX exposure.

Patients may require simple symptomatic care through to complex management commensurate with burns, immunosuppression and mutisystem involvement.

ECG – Lewisite toxicity has been
associated with QT interval
prolongation and T-wave changes.

Cardiac arrhythmias, neutropaenia and sepsis (late in course) In severe
cases, delayed necrotic sloughing of upper airways with haemorrhagic
pulmonary oedema may be seen.

Pulmonary /
choking agents:
Phosgene (CG)
Chlorine (CL)
Inhalation
Greater water solubility of agent &
decomposition into HCl = greater mucosal
irritation. Clinical effects therefore depend on
solubility of agent

Mucosal and dermal irritation &redness, nausea &vomiting
shortness of breath, pulmonary oedema (after a latent period of up to
24hrs), cough, chest tightness, wheezing, laryngeal spasm, rales,
haemoptysis,.
Phosgene effects can have 3 phases –
-Initial irritation of eyes, nausea & vomiting, chest tightness
-Latent phase (asymptomatic period)
-Oedema phase (as above), lower respiratory tract symptoms
Chlorine symptoms start earlier, more mucosal irritation, symptoms
associated more with upper respiratory tract. Cyanosis may be observed
particularly during exertion.

1-24hrs (or rarely up to 72hrs)
May be an asymptomatic
period of hours.

No specific tests available but history
may help identify source and exposure
characteristics.
Elevated lactate dehydrogenase is
consistent with serious phosgene
inhalation.
ABGs, pulmonary function tests.
Chest x-rays (serial for phosgene).

Remove the patient from the source of exposure.
Provide supplemental oxygen (humidified if possible), as required, by nasal cannula, face mask, non-rebreather mask, non-invasive
positive pressure ventilation, or intubation.
Poor oxygenation or laryngospasm may necessitate intubation.
Positive pressure ventilation with positive end-expiratory pressure (PEEP) may improve oxygenation in patients with non-cardiogenic
pulmonary oedema.
Supportive care – maintain airway, use bronchodilators for bronchospasm.
No antidotes available, however intratracheal N-acetylcysteine may confer some protection against phosgene-induced lung injury by
maintaining protective levels of glutathione.
Treatment symptomatic and supportive.
Consider high dose corticosteroids to prevent pulmonary oedema (role unproven).
Consider antibiotics if pneumonia develops.

Smoke inhalation,
pneumonia.

Ricin
Ingestion or inhalation
Inhaled ricin affects lung directly.
Poorly absorbed by ingestion

Ingestion: Nausea, bloody diarrhoea, vomiting, abdominal pain, GI
irritation & inflammation, fever, hepatic, splenic and renal necrosis,
seizures.
Possible constricted pupils and tachycardia.

Onset of symptoms may be
delayed following ANY route of
exposure.
Aerosol exposure causes
weakness, fever, cough, and
pulmonary oedema within 1824 hours and severe
respiratory distress and death
within 36-72 hours.

FBC, Us & Es, creatinine, glucose,
liver function tests, INR.
Chest x-rays.
ELISA (currently in development) on
serum, respiratory secretions and
tissue may be useful.

If decontamination is required, remove patient’s clothes and clean the skin with dilute detergent and water.
(The use of a 0.5% hypochlorite solution with copious amounts of water is suggested in E-Medicine for deactivation of ricin: use a
0.5% sodium hypochlorite solution with a contact time of 15 minutes. Do not instill this solution into open abdominal, brain, or spinal
cord injuries or into the eyes. It can be instilled into non-cavity wounds and then removed via suction into disposable containers.
This discarded solution is neutralized and non-hazardous in 5 minutes. In the absence of this solution, the use of copious amounts of
soap and water is recommended.)
No antidotes available.
Supportive care – maintain airway, bronchodilators for bronchospasm, treat severe pulmonary oedema with PEEP.
For ingestion consider charcoal lavage (50g for adults, 15g for children).

Tularaemia, plague, anthrax,
staphylococcal enterotoxin B ,
and
Q-fever may cause similar
syndromes.
Phosgene

If severe exposure, death from multi-organ failure or respiratory collapse
can occur.
Inhalation: Nausea, fever, chest tightness, coughing, weakness.
Followed by profuse sweating, pulmonary oedema, cyanosis, hypotension,
respiratory failure, and circulatory collapse.
Death within 36-72hrs.
Powder is extremely irritating to the eyes.
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Chemical Hazard Labels
Vehicles transporting dangerous goods in quantity on journeys in the UK carry hazard (Hazchem) warnings, often combined into a single label like
this:

EAC number

3YE
Hazard Class

UN SIN

1203
0800 111 222

Expert advice contact

The three-character Emergency Action Code (EAC) provides information that tells the emergency services about immediate actions (whether to use
fine spray, coarse spray, foam or a dry agent to fight any fire; the PPE needed, safe spillage management) to take on arrival at an incident.
The presence of E in the action code indicates that a PUBLIC SAFETY HAZARD exists.
The UN Substance Identification Number (SIN) is an internationally agreed four-digit code that identifies the chemical. A US database giving
access to UN SINs can be found at :http://hazmat.dot.gov/erg2000/unidnum.htm. Assistance with substance identification based on UN numbers can
be sought from Health Protection Scotland. The diamond shaped symbol shows to which of the 9 UN Hazard Groups the chemical belongs.
Companies also provide a telephone number for emergency advice.
Vehicles in the UK transporting dangerous goods on international journeys may use a different warning system, where the three-digit Kemler code (or
ADR Hazard Identification Number [HIN]) is used to describe chemical hazards. The first digit specifies the primary hazard (e.g. 2= gas, 6= toxic);
additional characters describe secondary hazards (e.g. X=reacts dangerously with water, 606=infectious substance).

The 9 main UN Hazard Groups are:
Class 1: Explosive e.g. fireworks, ammunition, hydrazine: subgroups 1.1-1.6 include 1.1: mass explosion hazard, 1.4 no significant hazard
Class2: Gases (2.1: flammable; 2.2: non-flammable, non-toxic; 2.3: toxic)
Class 3: Flammable liquids (e.g. diesel, xylene, methanol, alcohol)
Class 4: Flammable solids e.g. barium, sodium (4.1:flammable solid; 4.2: spontaneous combustion risk, 4.3:release flammable gas on water contact
Class 5: Oxidisers (5.1) or organic peroxides (5.2)
Class 6: Toxic (6.1- includes sarin, nerve agents, mustard, lewisite, pesticides) or Infectious (6.2) substances
Class 7: Radioactive substances and articles (sources in nuclear industry, industrial radiography, military, nuclear medicine, radiotherapy)
Class 8: Corrosive substances (e.g. chlorine, fluorine, sodium hydroxide, nitric acid)
Class 9: Miscellaneous dangerous substances (e.g. pepper spray, mace, asbestos)
A CAS number (which has the form XXX-XX-X) is a unique identification number given to a chemical by the Chemical Abstract Service.
In the UK, suppliers of chemicals and other potentially harmful substances are required to classify the hazards of the chemicals; to provide
information about the hazards using package labels and Material Safety Data Sheets (MSDS), and to package chemicals safely. The symbols used
(some are shown below) are standard within the EU. They are similar to those used for hazchem transport labelling, but the criteria used to assess
risk are different, so the same substance may have different hazard labels for supply and transport (e.g. a carcinogen might be categorised as ‘toxic’
for supply, but not need any transport hazard label). Different formulations of the same chemical may have different warnings – a chemical may be
‘Harmful’ at a low concentration but ‘Toxic’ at a higher one. Standardised safety phrases (two digits prefixed with an S: e.g. S29 [which means ‘do
not empty down drains’]) and risk phrases (two digits prefixed with an R: e.g. R20 [‘harmful by inhalation’]) are used to give extra information about
the hazards.

F or F+

T or T+

E

O

F: Flammable or F+: Extremely flammable T: Toxic or T+ Extremely toxic E: Explosive
N: Environmentally dangerous
C: Corrosive

N

C
O: Oxidising
Xn: Harmful

Xi or Xn

Xi: Irritant

For Further Information & Advice:
Health Protection Scotland
National Poisons Information Service

Tel. 0141 300 1100
Tel. 0844 892 0111

Fax. 0141 300 1170

(Adapted with permission from the Health Protection Agency)
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Crowd Dispersal Agents
(‘tear gas’, CS gas, ‘pepper spray’, mace etc)

•
•
•
•
•
•
•
•
•
•
•
•

Chemicals designed to have very rapid short lasting IRRITANT effects
Main effects on EYES, RESPIRATORY SYSTEM, and, sometimes, SKIN
Immediate: clinical effects within seconds- minutes of exposure
Clinical effects vary from mild to severe, severity increases with dose and duration of exposure
No specific antidotes, treatment is supportive
Fatalities uncommon
White or coloured, sometimes crystalline, solids; may smell of apple blossom or pepper
Usual forms of dispersal (as sprays or as fine powders) result in inhalation, or contamination of exposed skin
Effects increased by addition of hypochlorite: DO NOT use bleach in decontamination, use soap/detergent and water
Fine powder may settle on clothes, furniture, floors, and be re-aerosolised by movement, causing secondary cases
Used by law enforcement, security forces and military for riot control and other purposes (e.g. training), and as
constituent in personal protection devices
Consider deliberate release if no history of occupational exposure or use in self defence and/or more than one case
ACUTE EFFECTS of EXPOSURE to CROWD DISPERSAL AGENTS
EYES

•
•
•
•
•
•
•

SKIN

Immediate symptoms
Stinging, burning

•
•

Painful blepharospasm
Watering/tearing/crying
Blurred vision
Corneal ulceration
possible after severe
prolonged exposure

•
•

RESPIRATORY SYSTEM

•

Immediate burning feeling
Delayed (>2 hrs post exposure)
redness and blistering or thermal
burns possible after severe
prolonged exposure
Secondary bacterial infection
Contact dermatitis possible on repeat
exposure

•
•
•
•
•
•
•

Usually, recovery within
15-30mins after
exposure ceases

Immediate painful runny nose, burning
pain in throat, hoarseness, voice loss
Excess saliva
Chest tightness
Feeling of suffocation
If exposure severe and prolonged (eg in
underventilated, confined space) may
cause delayed
(12- 24 hrs)
Non cardiogenic pulmonary oedema
ARDS, respiratory arrest

LONG TERM EFFECTS: Allergic reaction/dermatitis on repeat exposure

•
•
•
•
•
•
•

Ensure either that patient has been decontaminated or that you are wearing PPE
Reassure that pain is temporary and will pass (decontamination with soap and water may briefly increase
discomfort)
Maintain airway, give oxygen if necessary, inhaled salbutamol +/- inhaled steroids for bronchospasm
If only minor signs, observe for 2 hours: if no progression of symptoms, advise of appropriate follow-up and
discharge
Skin: sodium bicarbonate solution may neutralise effects and soothe skin irritation; calamine lotion (should be
applied only after thorough cleansing) +/- hydrocortisone ointment 1% +/- oral antihistamine for persistent
itching/erythema
Eyes: if contact lenses present, remove if possible, and flush eyes gently with tepid water for at least 15 minutes;
refer to ophthalmology if persistent pain (> 2 hrs post exposure) or fluorescein +ve
Consider admitting if initial severe respiratory symptoms or incomplete recovery in 2 hrs post exposure and condition
warrants; observe for 24 hours, if no persistent respiratory symptoms and /or only minor eye/skin signs, discharge
with information and appropriate follow up

For Further Information & Advice:
Health Protection Scotland
National Poisons Information Service

Tel. 0141 300 1100
Tel. 0844 892 0111

Fax. 0141 300 1170

(Adapted with permission from the Health Protection Agency)
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RESPONSE TO REPORT OF SUSICIOUS PACKAGE & 'WHITE POWDERS'
Source: Deliberate Release of Biological & Chemical Agents in Scotland (2002)

Letter/package received
(opened or unopened)

No cause for suspicion

Suspicious circumstances

No further action
required; give
reassurance

Isolate the package & call
police

Threat definitely not
authenticated

Threat not authenticated but
biological agent not totally

Police risk
assessment

excluded

Threat authenticated

Police
Response

Health risk assessment

Test negative

Specimen screened by
Public Analyst laboratory
Public Health informed
List of exposed persons
Secure area
Wash off contamination
Give advice

Test positive

Public Health
Response

Involve UK agencies

Secure area
Remove exposed persons
List of exposed persons
Wash off contamination
Reassurance
Explosive ordnance disposal
Package & environmental samples
Criminal investigation

Immediate
Define exposed persons/Decontamination of
persons/Place of safety/Notify A&E, SCIEH,
SEHD/Expert advice/Establish Incident Team
Ongoing:
Further investigation/Control of secondary
infection/Post-exposure prophylaxis/ Public
health advice/Environmental decontamination

Samples test
negative

Samples test
positive

Stand down response

Continue Police and Public Health
Response

return clothes/stop treatment/re-open room
NB: SCIEH is now HPS and SEHD is now SGHD

CBRN Reference Resource

January 2008

13

Scottish HazMat Decontamination Algorithm
Guidance on When, If & How to Decontaminate CBRN/HazMat Casualties
This algorithm has been devised as a decision-assisting tool to compliment the initial ‘how to’
decontaminate algorithm in the first edition of the Scottish multi-agency Guidance for the emergency
services on decontamination of people exposed to hazardous chemical, biological or radioactive
substances (3 Feb 2003).
This algorithm has been developed by HPS in conjunction with the Scottish Ambulance Service, Fire
Service Inspectorate, SPIB and A&E representatives, and SEHD. The procedures are consistent with
existing guidance on decontamination protocols, routine triage procedures, and available options for
decontamination.
This Decontamination Algorithm comprises three sections:
1. Injury & exposure assessment
2. Decontamination assessment
3. Decontamination techniques
It describes routes to sieve a range of possible casualty types you may encounter:
• Uninjured, injured, exceptional circumstances
• Exposed or potentially exposed, unexposed
• With or without visible signs of contamination by a hazardous or non-hazardous CBR
substance
• Gaseous exposures
• Symptomatic or asymptomatic casualties
leading to one of 5 principal outcomes:
• Decontamination not required – Record & refer
• Decontamination not required – Triage, treat & transport
• Carry out improvised decontamination – Triage, treat & transport
• Triage & decontaminate (PID, IID, MD)
• Conduct essential IID and immediately transfer to hospital
involving one of four decontamination methods:
• Improvised Individual Decontamination
• Planned Individual Decontamination
• Mass Decontamination

How to Use the Algorithm
This algorithm can be applied to individual casualties, or groups of similar casualties in a mass
exposure event, to prioritise and identify the most appropriate decontamination option.
An assessment of the casualty’s injury and exposure status is the starting point to the pathways
determining appropriate outcomes. Consider the Criteria / Questions (grey boxes) on the pathway, to
determine an appropriate outcome for decontamination and treatment.
If unsure about the need for decontamination or the potential for harm from an exposure hazard,
DECONTAMINATE.

CBRN Reference Resource
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Remove from any immediate source of exposure (hot zone)
Assess casualty status

Exceptional circumstances
(in need of specialist
treatment at hospital)

Conduct essential
improvised decontamination
& immediately transfer to
hospital

Injured
(in need of treatment)

Uninjured

Has the casualty actually or potentially
been exposed to a hazardous material?

Has the casualty actually or
potentially been exposed
to a hazardous material?

NO

YES

Decontamination
not required
TRIAGE, TREAT &
TRANSPORT
as appropriate

Advise hospital of patient
status as a matter of
urgency

YES

NO

Does the casualty require
life-saving treatment prior to
decontamination?

Carry out life-saving
treatment
(e.g. ACBC control)

Decontamination
not required
TRIAGE, TREAT &
TRANSPORT
as appropriate

NO

YES

Are there VISIBLE SIGNS of contamination by a chemical,
biological or radiological material?

YES

NO

Does the contamination present
any SUSPECTED RISK TO HEALTH?

Is the casualty symptomatic?

YES
YES

NO

NO

Don’t know
Does the casualty
remain symptomatic
after removal from
source of exposure?

Seek expert advice on
substance identification and
possible health effects

NO
Observe for up to 30 mins

Does advice suggest
contamination presents a
suspected risk to health?

YES
Does the casualty become/remain symptomatic?

YES
NO

YES

NO

Are symptoms consistent with possible
non-visible contamination on
skin/clothing ?

Carry out
INTERIM/
IMPROVISED
DECONTAMINATION
as required

YES

TRIAGE & TREAT
as appropriate

Decontamination
not required
TRIAGE, TREAT &
TRANSPORT
as appropriate

NO
Are symptoms consistent with
EXPOSURE TO A GAS that presents
no ongoing risk of contamination?

YES
TRIAGE
&
DECONTAMINATE

TRIAGE
&
DECONTAMINATE

Don’t know

Decontamination
not required
TRIAGE, TREAT &
TRANSPORT
as appropriate

NO

TRIAGE & TREAT
as appropriate

Seek expert
advice

Does the nature of the contamination and/or the number of
casualties require Mass Decontamination?

CBRN Reference Resource

NO

YES

Carry out:
Clinical Decontamination (CD)
using available
Scottish Ambulance Service resources
If not available, carry out:
Interim (InD)/ Improvised Decontamination (ImD)
using available resources

In addition to using CD/ImD routes, purse the option of
Mass Decontamination (MD)
using Fire Service
Mass Decontamination Facilities
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BIOLOGICAL AGENTS
Introduction
This section aims to raise awareness of illnesses resulting from exposure to a bioterrorist or
unusual biological agents and the basics of their management. If cases were to occur, early
recognition would be vital for prompt treatment and implementation of control measures.
The following points are important to note:
•
•
•

Most health care professionals will never have encountered a case of these illnesses
Many start as non-specific syndromes, making early diagnosis difficult
Compared to chemical agents, the characteristics of biological agents – often a significant
delay between exposure and onset of symptoms – make clusters of cases more difficult to
recognize
The winter respiratory virus season may mask early indications of an anthrax or SARS
outbreak – symptoms overlap with influenza or pneumonia
Certain clues may help raise suspicion, obtain a detailed clinical history
If concerned, seek advice immediately and take precautions to protect self and other patients

•
•
•

The diseases considered in this section are anthrax, botulism, glanders, melioidosis, plague,
smallpox, tularaemia,. These include those diseases classified by the CDC as Category A
bioterrorism agents – those most likely to be used in a terrorist attack. This is because of their
relative ease of dissemination or person-person transmission, high mortality, ability to cause
panic and their potential impact on public health and resources.
Each agent is examined in turn, with information on exposure routes, incubation period, signs and
symptoms, differential diagnosis, diagnostic tests, treatment and expert contacts.
Some clues to look out for that might indicate a deliberate release:
•
•

•

A sudden increase of severe or unusual illness in previously healthy individuals
Patients presenting with the following non-specific syndromes where no cause can be
established: acute respiratory syndromes (flu-like illness or pneumonia), sudden onset fever
or febrile death, bleeding disorders, skin conditions (rashes or ulcerative lesions),
neurological syndromes (especially acute descending weakness or paralysis)
Temporal or geographic clusters of similar unexplained illness

Contacts/sources of advice:
Health Protection Scotland
Office hours: HPS Duty Consultant on 0141 300 1100
Out-of-hours: HPS Duty Consultant on 0141 211 3600

CBRN Reference Resource
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Microbiological Testing
Always use standard universal precautions when taking any specimen.
Use additional PPE appropriate to the transmission risk and the task if the aetiology is uncertain.
Seek expert advice if unsure of the specimens to collect or the PPE to use.
Telephone microbiology lab in advance to let them know to expect specimens.
If possible, take specimens for bacterial culture before administering antibiotics. If antibiotics have been given this should be mentioned on
the request form.
Take at least 4 sets of blood cultures (2 sets from each of two venepuncture sites at least one hour apart).
Avoid contamination of outside of container during collection of specimen and ensure container lid is fastened securely.
Label all specimens with name, hospital number, date and time.
Label all specimens ‘high risk’ or ‘danger of infection’ (or as local protocol).
Place each specimen in a separate bag. (i.e. three specimens in three separate specimen bags). Seal bags with tape and not with staples
clips or pins – it endangers lab staff who open the bags.
Fill in request forms fully and accurately, specifying the possible diagnosis and giving as much clinical information as possible. Put the
request form in a separate plastic bag; never in the same bag as a specimen. The specimen bag and the bag containing the request form
should then be taped together.
Transport specimens to local microbiology laboratory as soon as possible using locally agreed protocol for high-risk samples.
The table below show the specimens that are important in the laboratory diagnosis of high consequence pathogens – but it is not
exhaustive. If you suspect that a patient has any of these illnesses, you should discuss the case with a senior and a Consultant Microbiologist.

Clinical specimens

yes

yes

VHF

Label all specimen and containers and all request forms
‘danger of infection’

Smallpox

2

Tularaemia

3

Plague

Botulism

Hazard group of organism

Helpful for exclusion of an important differential
diagnosis

Melioidosis

Anthrax

Helpful for laboratory confirmation of diagnosis, if
available

Glanders

Important for laboratory confirmation of diagnosis,
collect routinely.

3

3

3

3

4

4

yes

yes

yes

yes

Unusual illness

Infection

yes

Nasal swab (dry swab not in transport medium) for MC&S
Sputum for MC&S
Paired sera (10mls of clotted blood acutely and 14 days
post onset)
Additional 20 mls acute serum and further sample >21 days
post onset
EDTA blood sample (5 X 4ml ) on admission
Throat & nasal swab together or throat washings
Urine (> 20mls; ‘clean catch’ in sterile container) for culture
Faeces (at least 10G in sterile container)
Vomitus/gastric washings/gut contents(at least 10G in sterile
container)
Bronchoalveolar lavage (in sterile container)
Urine for legionella and pneumococcal antigens
Rapid test for influenza and RSV (on NPA/throat washings)
Sputum for ZN stain and AAFBs (if clinically appropriate)
Pleural fluid (in sterile container)

SEEK EXPERT ADVICE IMMEDIATELY DIAGNOSIS SUSPECTED

Swab/aspirate of any skin lesion for MC&S

SEEK EXPERT ADVICE IMMEDIATELY DIAGNOSIS SUSPECTED

Blood cultures

CSF (in sterile container)
Specimens from other normally sterile sites may be useful for laboratory diagnosis including pleural fluid, pus, and tissue from debridement.
If in doubt, seek advice from Consultant Microbiologist or Infectious Disease Physician

CBRN Reference Resource
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PRE and POST EXPOSURE PROPHYLAXIS
 The decision to offer post exposure prophylaxis after a deliberate or accidental release should be taken after a risk assessment
of the likelihood and extent of exposure has been made. If a deliberate release occurs, advice about the use of prophylaxis will
be provided. Groups likely to need prophylaxis include persons exposed at the incident scene (including first responders and
handlers of contaminated clothing) and, for smallpox and pneumonic plague, contacts of cases, laboratory workers and others.
 For exposure outside the context of deliberate release (eg accidental exposure during laboratory work;, follow local occupational
health protocols (including those on exposure to HBV, HCV & HIV) on reporting, care provision, counselling & follow up, & seek
expert advice
 Current recommendations are shown in the table below. They may change, and you should check them (via the HPA deliberate
release home page at http://www.hpa.org.uk), and check drug dosages, contraindications and interactions in the BNF before
prescribing
 The table shows the drug/s of first choice, second choice, and alternatives for use when the drug of first choice cannot be
prescribed because of allergy or other contraindication, is not available, or for use (eg amoxicillin for anthrax) when the organism
is known to be sensitive to the drug. Except where specified, antibiotic prophylaxis should begin, if possiible, within 24 hours of
exposure
 Ciprofloxacin is not licensed for use in children or in pregnant women. There have been no formal studies of the use of
ciprofloxacin in pregnancy, but it is unlikely to be associated with a high risk of abnormalities of foetal development. There is
some evidence that the use of fluoroquinolones in children (including via breast feeding) may be associated with tendinitis and
arthropathy. The risk of adverse effects of ciprofloxacin must be weighed against the risk of developing an infectious disease
with significant morbidity and mortality. Doxycycline has adverse effects in children (deposition in growing bones & teeth,
causing staining and, occasionally, dental hypoplasia), and should be used in children < 12 years and in pregnancy only when
no alternative antibacterial can be given, & when the risk of infection outweighs the risk of adverse effects. If given ciprofloxacin
or doxycycline, lactating mothers should stop breast feeding.
For patient information sheets, patient group directives, & additional information on ciprofloxacin & doxycycline: http://www.doh.gov.uk/

Disease/Agent

Anthrax

Botulism
Glanders
and melioidosis

Plague

Smallpox

Pre-exposure
vaccine
Available for those at
occupational risk e.g.
work with animal
hides, laboratory
work.
5 dose course
(0, 3 and 6 weeks,
6 and 12 months)

Post exposure prophylaxis
Adults
Ciprofloxacin 500 mg orally bd or
Doxycycline 100mg orally bd or
Ciprofloxacin 10-15mg/kg orally bd
or Doxycycline 2.5mg/kg orally bd
if organism shown to be sensitive
Amoxicillin 500mg orally tds

60 days
or 28
days*

Post exposure
prophylaxis Children
Ciprofloxacin 10-15mg/kg orally
bd or
if organism shown to be sensitive
Doxycycline 2.5mg/kg orally bd
or
Amoxicillin 25mg/kg orally tds

Anthrax vaccine may be available, and used post-exposure in combination with
antibiotics in selected cases (e.g. first responders in incident ‘hot zone). *If anthrax
vaccine is used, or a full course of vaccine has been completed previously,
antibiotic prophylaxis is reduced to 28days
Ciprofloxacin 10-15mg/kg orally
Not
indicated bd or Doxycycline 2.5mg/kg
orally bd

Toxoid vaccine for
research workers

No

Duration

Doxycycline100mg orally bd
and Ciprofloxacin 500mg orally
bd Pregnancy: use
Ciprofloxacin

7
days

Doxycycline 2.5mg/kg orally bd and
Ciprofloxacin 10-15mg/kg orally bd

Ciprofloxacin 500mg orally bd or
7
Ciprofloxacin 10-15mg/kg orally bd
Sub unit vaccines in
Doxycycline
100mg
orally
bd
days
or Doxycycline 2.5mg/kg orally bd
development but not
yet evaluated in
Health care & laboratory workers should continue therapy until 7 days after last
humans
known exposure
Vaccinia vaccine has been given to
key workers

Tularemia

Vaccine has been
given to selected
laboratory workers

Viral
haemorrhagic
fever

No though various
vaccines in
development

CBRN Reference Resource

Vaccine given immediately or very soon after exposure reduces the severity of
infection
Ciprofloxacin 500mg orally bd or
Doxycycline 100mg bd orally

14
days

Doxycycline 2.5mg/kg orally bd and
Ciprofloxacin 10-15mg/kg orally bd

Vaccine gives incomplete protection: antibiotics required after known
laboratory exposure
Ribavarin and active follow up for 21 days for any health care or laboratory
worker with high risk exposure(e.g. needlestick injury, or skin, eye or mucous
membrane contact with blood or body fluids to a known source of Lassa fever
virus or arena virus, or to a VHF or uncertain aetiology
January 2008
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Signs, Symptoms, Transmission and Infection Control
Current treatment recommendations are shown in the table below. They may change, you should check with an expert and check drug dosages, contraindications and interactions in the BNF before prescribing
Treatment

Signs and Symptoms
Inhalation: -fever -drenching sweats - muscle aches - non productive cough
- chest pain - fatigue - headache
-confusion -nausea vomiting possibly 1-2 days improvement then rapid respiratory failure and shock. Meningitis
may develop.
Widened mediastinum on chest x- ray. 100% fatality if untreated.
Anthrax
Gastro-intestinal: -acute abdomen - severe abdominal pain - nausea & vomiting
High mortality even with treatment

- bloody diarrhoea - sepsis & shock .

Cutaneous: Intense itching followed by painless papular lesion then vesicular lesion developing into an eschar over 2 – 6 days.
Extensive local swelling and systemic malaise.

- afebrile
-difficulty seeing, speaking or swallowing - intermittent ptosis
-dysarthria
- diplopia - mild papillary dilation
Generally normal mental status and no change in sensory awareness.

- facial weakness - dysphonia -dysphagia

Botulism
Late signs & symptoms:
-neck weakness
- descending weakness
failure ( may be the first sign if rapid onset )

loss of gag reflex and tendon reflexes - autonomic disturbance - respiratory

Clinical features are dependent on route of exposure
Bubonic plague : fever - swollen & very painful lymph node (bubos- usually unilateral) -hpotension
-confusion (can progress to pneumonic or septicaemic plague if untreated)

Plague

Pneumonic plague : - sudden onset high fever - chills - sweat - vomiting -diarrhoea - cough
-watery sputum or haemoptysis - headache - severe malaise - chest pain

- increasing dyspnoea

Septicaemic plague: - most often from untreated bubonic or pneumonic plague
-fever - chills -sweats -gram negative shock -purpura/peripheral gangrene -DIC

Glanders &

Pulmonary : - fever
-chills – malaise -headache -myalgia
- productive cough - dyspnoea -chest pain
- respiratory distress CXR- multifocal consolidation (effusion in glanders) lung abcess

Meloidosis Septicaemia : (systemic symptoms )
- fever - chills -malaise -headache -myalgia -shock - multiple abscesses liver kidney and spleen
- multiple organ failure
Septicaemic spread leads to formation of metastatic foci- abscesses form throughout the body. The disease may be
rapidly fatal.

Smallpox

Prodromal period :
- severe acute fever - rigors - malaise -vomiting - headache -backache
After 2-4 days skin lesions appear and progress synchronously from macules to papules to vesicles to pustules, mostly on face, neck
palms soles and subsequently progress to trunk (see differential diagnosis sheet in information pack)

Deliberate release most likely to result in pneumonic tularemia although other forms are possible. Clinical presentation dependant on
route of exposure. ulceroglandular oculoglandular or oropharyngeal tularaemia will all present with general malaise -fever headache -myalgia
chills .Specific to:
ulceroglandular: local lymphadenopathy- glands tender painful and may be fluctuant- tender papule/ulcer at site of inoculation
oculoglandular: unilateral painful red eye – eye exudates- corneal ulcer- tender swollen periaucular lymph nodes
oropharyngeal: sore throat – exudates – tender swollen cervical lymph nodes – pharyngeal/tonsillar ulcer - stomatitis
Tularemia
Infection will persist for weeks or months if untreated or may progress to Pneumonic or Septicaemic tularemia

Seek expert advice
Systemic Treatment
Adult :Ciprofloxacin 400mg IV bd (first line Tx) Or Doxycycline
100mg IV bd
With 1 or 2 additional antibiotics
(rifampicin, clindamycin, penicillin or amoxicillin imipenem)
Child : Ciprofloxacin 10-15 mg/kg IV bd, not exceeding 1G /day Or
Doxycycline if at least 8yrs and 45kg: 100mg IV bd; if less than 8yrs
and < 45kg or less than 8 years: 2.2mg/kg IV bd) plus 1 or 2 additional
antibiotics.
Seek expert advice
Supportive care
Trivalent equine antitoxin- ID physician will give advice on
administration.

Transmission
Inhalation & GI: Incubation period: 1- 7 days but range
can be < 24 hours - 60 days
Transmission: Inhalation or ingestion of B anthracis
spores Inhalation and GI: no person to person spread
Cutaneous: Incubation period: 1- 12 days but can be
up to 60 days
Transmission: Cutaneous - direct contact with lesion

Infection control
Inhalation requires standard precautions and nursing in a
side room
Cutaneous requires Standard precautions

No person to person transmission

Standard precautions

Seek expert advice
Early treatment essential
Adult : Gentamycin: at standard doses for severe sepsis according
to local protocol OR Streptomycin 1G IM bd or if front line drugs
unavailable Ciprofloxacin 400 mg IV bd
Child: Gentamycin as above or Streptomycin 7.5mg/kg IM bd or if
unavailable Ciprofloxacin 15mg/kg IV bd
For milder cases use oral Ciprofloxacin
For plague meningitis: add Chloramphenicol 25mg/kg IV qid

Bubonic: Incubation 2-8 days. No person to person
transmission
Pneumonic: Incubation period 2-4 days.
Person to person transmission by droplet aerosol
Septicaemic: Incubation period 1-8 days No person to
person spread

Pneumonic requires barrier nursing in side room or cubicle.
Standard and respiratory precautions
Consider prophylaxis for staff

Seek expert advice
Ceftazidine IV 120mg/kg/day (usual adult dose 2g IV tid) OR
Meropenem 50mg/kg/day (usual adult dose 1gm IV tid) OR
Imipenem 50mg/kg/day (usual adult dose 1gm IV tid) OR
For oral treatment of mild cases or oral eradication of severe disease (
20 weeks treatment in total ) Doxycycline 4mg/Kg/day +
Co trimoxazole 40/8mg/kg/day or particularly children and pregnant
women, Co-amoxiclav expressed as amoxicillin 60mg//kg/day.

Incubation period

Nurse in standard isolation side room

Low risk of person to person transmission

Standard precautions

Seek expert advice
Supportive therapy, fluid replacement and antibiotics for secondary
infection
Cidoovir and adefovir may be of some therapeutic effect but toxic
and difficult to administer

Incubation period 12 – 14 days (range 7 – 17 days)
Person to person spread by airborne droplet nuclei or
contact with skin lesions

Standard precautions plus use of N95 mask and
protective gowns and eye goggles
Negative pressure room until scabs fall off in 3-4 weeks

Seek expert advice
Adult: Gentamicin (first choice) 7 mg/kg once daily or Streptomycin I
G IM bd or Ciprofloxacine 400mg IV bd

Incubation period 2-5 days (up to 21 days)
No person to person transmission – contact with infected
ticks/animals

Standard precautions

Mainly supportive

Lassa – 3 – 21 days

Immediate isolation

Ribavarin effective for the treatment of Lassa Congo Crimean but
not Marburg Ebola of flaviviruses

Ebola/Marburg 2-21 days

Antibiotics penicillin metronidazole indicated for wound botulism only

Child: Gentamicin 2.5mg/kg IV/IM tid or
Streptomycin 7.5mg/kg IM bd
Ciprofloxacin 10-15mg/kg IV bd
Check levels of gentamicin /streptomycin ; change to oral when
appropriate 400mg IV bd

Pneumonic : -Fevers -chills -headache - myalgia -sore throat - dry cough – pleuritic chest pain
- dyspnoea can progress to respiratory failure
Septicaemic : - Fever -chills -headache - myalgia -abdominal pain - nausea - diarrhoea - vomiting -confusion
-altered consiousness - coma – septic shock – DIC –haemorrhage, ARDS
Lassa : many cases mild mortality 1%
-Slow onset of febrile prodrome –severe prostration –sore throat - pharyngeal exudates - facial oedema
-vomiting & diarrhoea –bleeding in severe cases in second week - pleural effusion -ascites -encephalopathy
Ebola/Marburg : mortality 30 – 90%
Abrupt onset of febrile prodrome -diarrhoea (sometimes bloody) - vomiting
-dehydration
-maulopapular rash day 3 – 8 - bleeding -hiccups -sleepinness - delirium -coma -reslessness VHF
multiorgan failure
Congo Crimean HF: mortality 30 – 50%
Abrupt onset of febrile prodrome - vomiting & diarrhoea - abdominal pain -soar throat
- reddened eyes -sleepy lethargic -facial oedema -petechial rash -palatal petechiae
- bleeding on day 4 – 5 in 75% of cases - hepatomegaly - CNS –(neck stiffness agitation coma in 20%
of cases)

CBRN Reference Resource

Congo Crimean HF 1 – 12 days
Minimise invasive procedures avoid antiplatelet drugs and IM
injections.
Treat secondary infections
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All have : Very High risk of person to person by
percutaneous or mucotaneous exposure to blood or
body fluids
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Anthrax
Think of anthrax in any PREVIOUSLY HEALTHY PATIENT with
•
Rapid onset of severe febrile illness, sepsis or respiratory failure with wide mediastinum on
CXR or
•
Painless black-scabbed ulcer on arm, neck or face with extensive local swelling or
•
Gram positive rods (or Bacillus sp.) in blood or CSF assessed not to be contaminants or
•
Haemorrhagic meningitis or
•
Unexplained febrile death
Inhalation anthrax is very rare indeed: a single confirmed case in the UK suggests
deliberate release
Key facts

•

Caused by Bacillus anthracis (Gram positive bacterium with hardy spore form that can
survive in soil for decades)
•
Zoonosis (disease that affects animals and humans) – mainly of sheep, cattle, and goats
•
Human anthrax now rare in UK (< 1 case/year) but still occurs in parts of Europe, Americas,
and M East and Africa
•
Naturally acquired human anthrax result of contact with infected animal, carcass or animal
products
•
Clinical features depend on route of exposure: contact with abraded skin causes cutaneous
anthrax; breathing in spores causes inhalational anthrax; eating undercooked anthrax
contaminated meat causes GI anthrax
•
Occupational risks: work with animals or animal hides, skins or hair, or working with or
working with organisms in laboratory. Working in postal sorting office or as mail handler was
a risk in the 2001 outbreak, when deliberate release of letters containing anthrax spores via
the US Postal Service caused 22 cases and 5 deaths
•
Other risks include suspect packages or threatening letters
INCUBATION PERIOD USUALLY 1-7 days (Range < 24 hours – 60 days post exposure)
Signs and symptoms
Cutaneous Anthrax

•

•
•
•
•
•
•

Initial pimple/papule
enlarges, blisters,
ulcerates over 2-6 days
to form black scab
(eschar)
Painless, not tender (may
itch)
Extensive local swelling
Commonest on hands,
forearm, neck, or face
Local lymphadenopathy
Systemic malaise –
headache, chills
With antibiotics, recovery
usual
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Inhalational Anthrax

•
•
•
•
•
•
•
•

•

Febrile, flu-like prodrome
Fever, drenching sweats
Malaise, myalgia
Nausea, vomiting
Non productive cough
Headache, confusion
No coryza (cf URTI, flu)
1-2 days later severe
sepsis, acute dyspnoea,
chest pain, respiratory
failure, meningism
100% mortality untreated
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Gastrointestinal Anthrax

•
•
•
•
•
•

Acute abdomen
Severe abdominal pain
Nausea, vomiting
Bloody diarrhoea
Sepsis, shock
High mortality even with
treatment
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Management of anthrax

•

•
•

•
•
•
•
•
•

•
•
•

If diagnosis suspected, discuss with senior emergency medicine clinician and consultant
microbiologist, arrange an immediate assessment with Infectious Disease Consultant and
alert Health Protection Team at the loca NHS Board and Health Protection Scotland (contact
details at front of pack).
No risk of person to person spread: use Standard precautions
Culture (and gram stain) of: blood, swab /aspirate of skin lesion, sputum, other (eg pleural
fluid, CSF); 10 mls clotted blood for serology (and further sample at 14 days post onset);
20mls blood in EDTA tubes for PC; nasopharyngeal aspirate or throat washings for rapid
tests for influenza & RSV (positive results exclude diagnosis); (Hazard Group 3 organism)
label all samples ‘ danger of infection’
If possible take cultures before starting antibiotics.
CXR and/or CT scan of chest (look for wide mediastinum, pleural effusion(s), pulomonary
infirltrates).
Dermatology/ID referral for biopsy of any skin lesion (histology, PCR)
Systemic anthrax:ABGs (low PaO2) ;FBC ( high white cell count); U & Es(low sodium); LFTs
(high transaminases, low serum albumin)
Initial treatment for adults with systemic anthrax: ciprofloxacin 400mg IV bd (or doxycycline
100mg IV bd) plus 1 or 2 additional antibiotics (rifampicin, vancomycin, clindamycin, penicillin
or amoxicillin, imipenem)
Initial treatment for children with systemic anthrax: ciprofloxacin 10mg/Kg-15 mg/kg IV bd,
not to exceed 1g/day (or doxycycline: if at least 8 yrs old and body weight 45kg: 100mg IV
bd; if less than 8 yrs and body weight less than 45 kg or less than 8 yrs: 2.2mg/kg IV bd) plus
1 or 2 additional antibiotics as above
Initial treatment for adults with cutaneous anthrax and no systemic symptoms: ciprofloxacin
500mg orally bd or doxycycline 100 mg orally bd for 7 days; change to amoxicillin 500mg
orally tds if organism sensitive.
Initial treatment for children with cutaneous anthrax and no systemic symptoms: ciprofloxacin
10mg/Kg-15mg /kg orally bd or doxycycline 2.5mg/kg orally bd or if organism penicillin
sensitive, amoxicillin 80mg/kg/day orally in three divided doses
B anthracis is NOT sensitive to cephalosporins

Adapted for use with permission of HPA
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Botulism
Think of botulism in any PREVIOUSLY HEALTHY PATIENT with:
•
Symmetrical descending flaccid paralysis, with prominent bilateral cranial nerve signs,
without fever and without sensory loss
•
A single suspected case of botulism is a public health emergency, regardless of the
circumstances
Key facts

•

Caused by neurotoxins of Clostridium botulinum (spore forming gram positive anaerobic
bacillus)
Clostridium botulinum occurs in soils and marine sediments worldwide; in anaerobic
conditions the spores germinate and growing bacterial cells then produce toxin
Botulinum toxin has 7 antigenically distinct forms, A-G (A, B, C and E commonest in natural
human disease)
Toxin acts by blocking acetylcholine release at neuromuscular junction
Toxin is amongst the most lethal known, but is inactivated by normal cooking of food, and by
chlorination of water
Botulism follows absorption of toxin into bloodstream after eating toxin-containing food, or
following local production of toxin by C. botulinum in a wound (or, in infant botulism,
intestine), or breathing in pure toxin
Naturally acquired food-borne botulism is rare in the UK, but can occur (27 cases in 1989
outbreak associated with hazelnut yoghurt) - more common in Europe, where homecanning/preservation of food more widespread; wound botulism has occurred after gun-shot
wounds and in UK drug users who injected contaminated heroin; infant botulism usually
affects infants < 6 months, and is associated with feeding of honey containing C. botulinum
spores, with subsequent gut colonisation and toxin production
Inhalation botulism does not occur naturally but could follow deliberate release of aerosolised
toxin
All forms of botulism have the same neurological symptoms; speed of onset and severity are
related to dose and route of exposure: 2hrs - 8 days after ingestion of toxin; onset might be
more rapid (1hr-36hrs) after inhalation

•
•
•
•
•
•

•
•

Symptoms and signs
Early Signs

•
•
•
•
•
•
•
•
•

No fever
Difficulty speaking, seeing, or swallowing
4 D’s: dysphonia, dysarthria, diplopia, dysphagia
Ptosis, drooping eyelids
Facial weakness
Dry mouth
Pupils dilated and sluggishly reacting
Normal sensation and alertness
Nausea, vomiting & diarrhoea sometimes
accompany food-borne botulism

Late Signs

•
•
•
•
•
•

Neck weakness – loss of head control
Descending weakness – pharynx, arms, accessory
muscles of respiration, diaphragm, lower body
Respiratory failure may be the first sign if onset is
very rapid
Loss of gag reflex and tendon reflexes
Autonomic disturbance
Death from airways obstruction and respiratory
muscle paralysis

•

Mortality reduced by early administration of
antitoxin and good supportive care
Often diagnosed late: misdiagnoses have included Guillain Barre syndrome (preceding febrile illness, ascending
paralysis, paraesthesiae, CSF/EMG findings); myasthenia gravis (recurrent paralysis, sustained response to
anticholinesterase test, EMG); intoxication e.g. carbon monoxide, organophosphates, mushrooms, alcohol (history,
toxicology); stroke (usually asymmetric, abnormal brain scan); and rarely, polio (fever, asymmetry), tick paralysis
(ascending paralysis, tick on skin), CNS viral infections (altered consciousness, CSF, EMG), and psychiatric illness

CBRN Reference Resource
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Management of botulism

•

•
•
•
•
•
•
•
•
•

If diagnosis suspected, discuss with senior emergency medicine clinician and consultant
microbiologist, arrange immediate assessment by Infectious Disease Physician, and
immediately alert the Health Protection Unit at your local NHS Board and Health Protection
Scotland (contact details at front of pack).
No risk of person to person spread: use standard precautions
Take a clear and detailed food history
Obtain 10mls of serum; 10mg faeces (in sterile container) and other gastric washings/lavage;
bronchial washings/lavage; pus from abscess/wound; wound swab in transport medium) as
appropriate, for urgent toxin detection by reference laboratory
Obtain samples for toxin detection before giving antitoxin
Tests that may help in excluding diagnosis include brain scan, EMG, CSF examination,
Tensilon TM test
Infectious Disease physician will provide expert advice about further management, and about
giving antitoxin (botulinum antitoxin is held in regional centres, HAP centre for infections, and
HPA Centre for emergency Preparedness at Porton Down)
Decision to give antitoxin is made clinically and not on laboratory test results
Antibiotics (penicillin with metronidazole) indicated only for wound botulism; if wound
botulism, may also need surgical debridement
Monitor and support respiratory function: intubate, ventilate (possibly long term): treat
secondary infection
See also

Post exposure prophylaxis
Microbiological testing

Adapted with permission of HPA
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Glanders
THINK of GLANDERS in any PREVIOUSLY HEALTHY PATIENT with
•
Cavitating pneumonia unresponsive to standard antibiotic or antituberculous therapy or
•
Severe unexplained sepsis, especially if cluster of linked cases or
•
Severe febrile illness with bloody nasal discharge or eye infection or visceral abscesses
•
In UK, a single confirmed case with no history of laboratory exposure suggests
deliberate release
Key facts

•
•
•
•
•
•
•
•
•

Caused by Burkholderia mallei (formerly Pseudomonas mallei), a small gram negative
bacillus
Zoonosis (disease of animals and man); primarily a disease of horses, donkeys, and mules
Animal disease no longer occurs in the UK, but still occurs in Turkey, M East, parts of Africa,
and S and SE Asia
Naturally acquired human disease is the result of close contact with an infected animal or
carcass, or a laboratory exposure; there is no environmental reservoir
Infection acquired by direct contact of organism with cut or abraded skin, or eyes, nose or
mouth, or by inhalation
Occupational risks: work with organism in laboratory; in endemic areas, risk for stablehands,
muleteers, vets and abattoir workers exposed to infected animals or carcasses
Used as bioweapon in both World War I (e.g. to infect mules on Eastern front) and World
War II
Incubation period for human disease usually 10-14 days
Human disease rare in developed countries; very little recent clinical experience

Symptoms and signs

•
•
•
•

Localised Glanders
Fever, chills, malaise
Headache, myalgia
Local/generalised pustular
ulcers
Purulent/bloody nasal
discharge
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•
•
•
•
•
•

Pulmonary Glanders
Fever, chills, malaise
Headache, myalgia
Productive cough
Dyspnoea
Chest pain
CXR: multifocal
consolidation, effusion,
cavitation, lung abscess
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Septicaemic Glanders
Fever, chills, malaise
Headache, myalgia
Septic shock
Multiple abscesses –
liver, kidney, spleen
• Multiorgan failure
• High mortality untreated

•
•
•
•
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Management of glanders

• If diagnosis suspected, discuss with senior emergency medical clinician and consultant

•
•
•
•

•

•
•

microbiologist, arrange urgent consultation with Infectious disease Physician and alert Health
Protection Unit at local NHS Board and Health Protection Scotland (contact details at front of
pack)
Very low risk of person-to-person spread; use standard precautions and exclude
immunocompromised staff (including diabetics) from direct patient care
Culture blood, urine, sputum, other (e.g. pus if suppurative lesions present), 10 mls clotted
blood for serology (and further sample at 14 days post onset); exclude pulmonary TB if lung
lesions (sputum for AAFBs and culture)
If possible take cultures BEFORE starting antibiotics
Initial treatment of severe disease: minimum 2 weeks IV therapy with:
 Ceftazidime 120mg/kg/day (usual adult dose 2g IV tds) or
 Meropenem 50mg/kg/day (usual adult dose 1 gm IV tds) or
 Imipenem/(cilastatin) 50 mg/kg/day (usual adult dose 1 gm IV tds) or
 Gentamicin 5mg/kg IV once daily for 2 weeks + oral co-trimoxazole 8/40mg/kg/day for 4-6
weeks
Ciprofloxacin is not recommended
For initial oraltreatment of mild disease, or oral maintenance treatment of severe disease (20
weeks Rx in total):
 Doxycycline 4kg/kg/day + co-trimoxazole 40/8 mg/kg/day or, particularly for children and
pregnant women,
 Co-amoxiclav 60/15 mg/kg/day (usual adult dose 2 tablets co-amoxiclav 625mg PO qds)
Consider surgical drainage of abscesses
Disease may relapse or recur: long term (minimum 5 years) follow up required

Adapted for use with permission of HPA
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Melioidosis
Think of melioidosis in any PREVIOUSLY HEALTHY PATIENT with:
• Cavitating pneumonia unresponsive to standard antibiotic or antituberculous therapy
• Rapid onset of severe unexplained sepsis, especially if cluster of cases
• In the UK, a single case with no history of laboratory work or of travel to endemic area
suggests deliberate release
Key facts

• Caused by Burkholderia pseudomallei (formerly Pseudomonas pseudomallei), a small gram
•
•
•
•
•
•
•

negative bacillus
Does not occur naturally in the UK, 1-2 imported cases each year
Common in S and SE Asia particularly in paddy-rice growing areas, and northern Australia;
cases also reported from Africa and central and southern America
Naturally acquired infection follows contact of contaminated water with cut or abraded skin,
swallowing/ aspirating contaminated water (eg in near-drowning incidents), or breathing in
contaminated dust
Clinical features of primary disease (skin/soft tissue infection or pneumonia) depend on route of
exposure, but presentation is highly variable
Incubation period extremely variable – for acute infection, 1-21 days (mean 9 days) but disease
may occur years after exposure, particularly in the immunocompromised (diabetes, chronic
renal failure, steroid treatment, cystic fibrosis)
Occupational risks for: laboratory workers; in endemic areas, rice farmers and agricultural
workers
B. pseudomallei is intrinsically resistant to many antibiotics. Think of meliodosis if a gram
negative oxidase positive non-fermenter resistant to gentamicin and colistin but sensitive to coamoxiclav is grown from blood, pus or sputum

Symptoms and signs

•

•
•
•
•
•
•

Skin and Soft Tissue
Melioidosis
Primary site of infection
after trauma/inoculation
or result of metastatic
spread through
bloodstream
Fever, chills, malaise
Local lymphadenopathy
Cellulitis
Subcutaneous nodules
Abscess (parotid gland
in children)
Skin pustules
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Pulmonary Melioidosis
• Primary site of infection
after inhalation or result of
metastatic spread through
bloodstream
• Fever, chills, malaise
• Productive cough
• Dyspnoea
• Chest pain
• CXR: multifocal
consolidation, often upper
lobes with apical sparing,
cavitation, lung abscess
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•
•
•
•
•
•
•

Septicaemic/Disseminated
Melioidosis
Fever (may be high, swinging)
Chills, malaise, sweats
Multiple abscesses – common
sites liver, spleen, kidney; also
bone, prostate, brain
Septic shock
Multiple organ failure
100% mortality untreated
40% mortality with treatment
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Management of melioidosis
• If diagnosis suspected, discuss with microbiologist and arrange urgent assessment by
Infectious Disease Physician. Alert Health Protection Unit at local NHS Board and Health
Protection Scotland (contact details at front of pack).
• Very low risk of person-to-person spread; use standard precautions and exclude
immunocompromised staff (including diabetics) from direct patient care
• Culture blood, urine, sputum, other (e.g. pus if suppurative lesions present); 10 mls clotted
blood for serology (and further sample at 14 days post onset). Exclude pulmonary TB if lung
lesions (sputum for AAFBs and culture)
• If possible take cultures BEFORE starting antibiotics
• B. pseudomallei is NOT sensitive to aminoglycosides (e.g. gentamicin, amikacin) ciprofloxacin
in not recommended as treatment
• Initial treatment of severe disease: minimum 2 weeks IV therapy with:
Ceftazidime 120mg/kg/day (usual adult dose 2g IV tds) or
Meropenem 50mg/kg/day (usual adult dose 1 g IV tds) or
Imipenem/(cilastatin) 50 mg/kg/day (usual adult dose 1 g IV tds)
• For initial oral treatment of mild disease, or oral maintenance treatment of severe disease (20
weeks treatment in total):Doxycycline 4kg/kg/day + co-trimoxazole 40/8 mg/kg/day or,
particularly for children and pregnant women Co-amoxiclav, expressed as amoxicillin,
60g/kg/day (adult dose, expressed as amoxicillin 500mg orally tds)
• Consider surgical drainage of abscesses
• Disease may relapse or recur: long term (minimum 5 years) follow up required

Adapted for use with permission of HPA
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Plague

THINK of PLAGUE in any PREVIOUSLY HEALTHY PATIENT with:
• Rapid onset of severe unexplained febrile respiratory illness
• Unexplained death following a short febrile or septicaemic illness
• Pneumonia, haemoptysis
• A single case of plague acquired in the UK suggests deliberate release
Key facts
• Caused by Yersinia pestis (small Gram negative coccobacillus)
• Zoonosis (disease that affects animals and humans) – spread between fleas and small rodent
reservoirs
• Does not occur naturally in UK
• 1500-3000 reported cases worldwide each year from Africa, Asia, and Americas (including US)
• Naturally acquired human disease usually the result of a bite from an infected flea
• Clinical features depend on route of exposure: bite of infected flea causes bubonic plague;
breathing in organism causes pneumonic plague; direct inoculation of Y. pestis into bloodstream
or progression of bubonic or pneumonic plague cause septicaemic plague
• Occupational risks: laboratory work on organism; in endemic areas outside UK, animal trapping,
hunting, or skinning
• Deliberate release most likely to be via aerosol, causing pneumonic plague
• Person-to-person spread of pneumonic (but not bubonic or septicaemic) plague CAN occur
Symptoms and signs

•
•

•
•
•
•
•

•

Bubonic Plague
Incubation period 2-8 days
Fever
Bubo – swollen, very painful/
tender lymph node draining
site of flea bite, overlying
skin red, indurated
Usually in groin, axilla or
neck
Usually unilateral
Hypotension, confusion
With antibiotics, 95% of
cases recover
Untreated can progress to
plague pneumonia,
septicaemia or meningitis,
and death
No person to person spread
if no progression to
pneumonia
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•
•
•
•
•
•
•
•
•
•
•

Pneumonic Plague
Incubation period 2-4 days
Fever, chills, sweats
Headache, severe malaise
Vomiting, diarrhoea
Cough, increasing dyspnoea
Watery sputum, may be
bloody
Associated chest pain
CXR – multilobar
consolidation, bilateral
infiltrates, effusions
Rapid progression to
shock/ARDS/ respiratory
failure
100% mortality untreated
Early antibiotic Rx critical
Person to person spread by
droplet infection occurs
readily
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Septicaemic Plague
Incubation period 1-8 days
• Most often from
progression of untreated
bubonic or pneumonic
forms, but may occur
without signs of infection
elsewhere
• Fever, chills, sweats
• Gram negative shock
• Purpura/peripheral
gangrene
• DIC
• High mortality if untreated
Rare Presentations
• Plague meningitis
• Pharyngeal plague –
cervical nodes + tonsillitis
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Management of plague
• If diagnosis suspected, discuss with senior emergency medicine clinician and consultant
microbiologist, arrange immediate assessment by Infectious Disease physician and alert Health
Protection Unit at local NHS Board and Health Protection Scotland (see contacts details at front
of pack)
• If pneumonic plague suspected (or confirmed) put patient in side room or cubicle, and enforce
standard and respiratory precautions for 72 hours after starting antibiotic treatment; arrange
post exposure prophylaxis for close contacts
• Culture blood, sputum, other specimens (e.g. bubo aspirate, pleural fluid, CSF); 10 mls clotted
blood for serology (and further sample at 14 days post onset); 20 mls blood EDTA tubes on
admission for PCR
• If possible take cultures BEFORE starting antibiotics
• CXR: multilobar consolidation, bilateral infiltrates, pleural effusion/s
• Initial Treatment:
Gentamicin at standard doses for severe sepsis according to local protocol or
Streptomycin 1gram IM bd (adults) or 7.5mg/kg IM bd (children) or, if first line drugs unsuitable
Ciprofloxacin 400mgIV bd (adults) or 15mg/kg IV bd (children)
• For mild adult cases: ciprofloxacin 500-750mg orally bd or (if not pregnant) doxycycline 100mg
PO bd
• For mild paediatric cases: ciprofloxacin 20mg/kg orally bd or, if at least 8 years old and body
weight 45kg, doxycycline 2.5mg/kg orally bd
• For plague meningitis: add chloramphenicol 25mg/kg IV qds
Check levels of gentamicin/streptomycin; expect clinical response in 36-48 hours
See also
Post Exposure prophylaxis
Microbiological testing

Adapted with permission of HPA
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Smallpox
Think of smallpox in a PREVIOUSLY HEALTHY PATIENT with
• Abrupt onset of moderate (to 39 °C) fever and severe prostration and
• A characteristic rash: begins on 3rd day of illness, densest on extremities and face, and with
all pocks on any one part of body at the same stage of development
• A single suspected case of smallpox is a public health emergency
Key facts
• Caused by a DNA orthopox virus
• Smallpox eradication was certified in 1980; only remaining smallpox virus is secured in two
laboratories in US and Russian Federation; no current evidence of illicit stocks of virus
• Only possible sources of infection now are an accidental release from a repository or deliberate
release
• Routine vaccination ceased 30 years ago, and the population is no longer immune to smallpox
• May cause severe disease: mortality rate in outbreaks was 25%-30%; highest in children less
than 1yr and the elderly
• Usually acquired by airborne route, but infection can follow direct contact of eyes, nose or
mouth with vesicle fluid, respiratory secretions, saliva, or scabs
• Incubation period (from exposure to onset of illness) usually 10-16 days (range 7-19 days,
median 12 days)
• Person to person spread occurs (secondary attack rate 10-25%); infectious dose low (probably
10-100 virions)
• Case infectious to others from onset of fever until all scabs have separated
• Asymptomatic afebrile contacts are not infectious
• Outcome of any release will be determined by speed of diagnosis and management of initial
cases and contacts
Symptoms and signs
Clinical Course of Smallpox

Differential Diagnosis

Clinical Course of Chicken Pox

• Febrile prodrome (days 1-3):
sudden onset fever, malaise,
headache, backache, prostration,
vomiting, abdominal pain –
patients are usually anxious and
poorly
• Erythematous rash (days 2-3)
May become haemorrhagic
• Maculopapular rash (days 4-6)
• Vesicular rash becomes pustular
(days 5-14+) – clear fluid in
blisters becomes cloudy,
thickens – pustules are round,
tense and deep in dermis- feel
like small hard peas in skin –
may affect palms and soles- rash
worse on face and extremities
• Complications include
haemorrhage, encephalitis,
keratitis, multi organ failure
• Scabs form (days 10-14),
separate (days 14-28), heal with
scarring
• Death can occur in first 48 hrs,
before rash develops

• Febrile prodrome:
influenza, malaria,
meningitis, typhoid
• Erythematous stage:
measles, rubella,
parvovirus B19
• Papular stage: measles,
chicken pox
• Later rash: chicken pox,
monkey pox, disseminated
herpes simplex,
disseminated herpes
zoster, drug rash, contact
dermatitis, hand foot and
mouth disease, Stevens
Johnson syndrome,
erythema multiforme,
molluscum contagiosum,
scabies, impetigo

• Incubation period 14-21 days
• No history of chicken pox
• Febrile prodrome usually mild or
non-existent, patient usually not
severely unwell
• Rash is densest on trunk,
relative sparing of face and
extremities, not usually present
on palms and soles
• Rash itches, evolves rapidly,
lesions superficial, oval and
appear in crops – macules,
papules, vesicles and pustules at
same time on any one part of
body
• Scabs form quickly (day 4-7),
separate rapidly (before day 15)
• Caused by DNA herpes virus,
can be distinguished from pox
virus by electron microscopy
• Aciclovir effective in treatment
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Management of smallpox
• If you suspect smallpox, IMMEDIATELY put a surgical mask on the patient and ISOLATE
patient (and any accompanying relatives or friends) in a single room. Close door and restrict
entry to essential personnel. Admitting doctor to remain with patient, provide reassurance and
any immediately necessary supportive care.
• Senior emergency medicine clinician to assess patient in the room. If smallpox cannot be
excluded then:
- If patient arrived by ambulance, ensure that ambulance is taken out of service until
smallpox excluded or ambulance decontaminated
- Alert consultant microbiologist, Infectious Disease consultant, Trust Management, Health
Protection Unit at local NHS Board, Health Protection Scotland (HPS) (see contact details
at front of pack), and immediately arrange for URGENT assessment of case by local
designated Smallpox Diagnostic Expert (SDE). HPS can advisee if necessary.
- Enforce STANDARD and AIRBORNE infection control precautions
- Current advice is to switch off air conditioning – and leave it off until smallpox excluded or
system decontaminated
• If smallpox diagnostic Expert (SDE) suspects smallpox, SDE will alert Smallpox Management
and Response Team (SMART) and assume responsibility for patient care and infection control
until SMART arrives, when SMART will take over investigation, diagnosis, treatment planning
and arrange any necessary vaccinations
• If SDE excludes smallpox, inform all those notified, stand down all action, arrange further
patient management
See also
Post Exposure Prophylaxis
Microbiological testing
Differential diagnosis RASHES

Adapted with permission of HPA
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Tularemia
Think of Tularemia in any PREVIOUSLY HEALTHY PATIENT with:
• Severe unexplained febrile illness, or febrile death
• Fever, single painful ulcer, with tender local lymphadenopathy
• Cluster of cases of unexplained pneumonic or febrile illness
Key facts

• Caused by Francisella tularensis (tiny Gram negative coccobacillus, several biovars, difficult
•
•
•
•

•
•
•
•

and dangerous to grow)
Zoonosis (disease that affects animals and humans) – reservoirs in small mammals e.g. rabbit,
lemming, vole
Does NOT occur naturally in UK but common in parts of rural Europe, Asia, Americas &
Australasia
Naturally acquired human disease follows exposure by: bite of infected vector (tick, mosquito,
deerfly); handling infected animal/carcass; breathing infected aerosol (from infected animal or
carcass, contaminated hay, lawn mowing); eating contaminated food or water
Clinical features depend on route of exposure: breathing in organism causes pneumonia;
infection via bite or abraded skin causes ulcero/glandular disease; ingestion causes
oropharyngeal disease; eye inoculation (e.g. by rubbing eyes with contaminated hands) causes
oculoglandular disease
Severity depends on infecting biovar (type A most severe, <10 organisms can infect), and dose
Occupational risks: in UK, laboratory work; outside UK, hunting, trapping, or farming in an
endemic area
Deliberate release most likely to be via aerosol, causing pneumonic tularemia
Incubation period usually 2-5 days (range 1-14 days)

Symptoms and signs
Ulceroglandular & Glandular
Tularemia
• Fever, headache, myalgia,
chills
• Local lymphadenopathy –
depends on site of inoculation
–glands tender, painful, may
be fluctuant
• +/- Tender papule/ulcer at site
of inoculation

•
•
•
•
•

Oculoglandular
Tularemia
Fever, headache, myalgia,
chills
Unilateral painful red eye
Eye exudate
+/- Corneal ulcer
Tender swollen periauricular
lymph nodes

Oropharyngeal
Tularemia
Fever, headache, myalgia, chills
• Sore throat
• Exudate
• Tender swollen cervical lymph
nodes
• +/- Pharyngeal/tonsillar ulcer/
stomatitis

Without antibiotics infection will persist for weeks or months (fever, weight loss, malaise, fatigue) or may
progress to:
Pneumonic Tularemia

Septicaemic Tularemia

• Follows inhalation of organism, or spread
•
•
•
•

• Follows primary exposure to organism, or spread

through bloodstream from primary site
Fever, chills, headache, myalgia, sore throat
Dry cough, pleuritic chest pain, dyspnoea
Physical signs and CXR variable
Untreated, can progress to respiratory failure,
death
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•
•
•
•

through bloodstream from primary site
Fever, chills, headache, myalgia
Nausea, vomiting, diarrhoea, abdominal pain
Confusion, altered consciousness, coma
Septic shock, DIC, haemorrhage, ARDS

January 2008

32

Management of Tularemia

• If diagnosis suspected, alert microbiologist/Infectious Disease Consultant local/ Health
Protection Unit at local NHS Board, Health Protection Scotland (contact details at front of pack)

• NO risk of person-to-person spread: use standard precautions
• Culture: blood (organism hard-to-grow, take multiple sets and mention diagnosis on request

•
•
•
•
•

•

form), and other specimens as appropriate e.g. sputum, throat swab/washings, fasting gastric
aspirate, swab exudate/aspirate of any ulcer/local lesion; 10 mls clotted blood and 20 mls blood
in EDTA tubes for PCR/serology (and further sample at 14 days post onset); high risk of
laboratory acquired infection: label all samples ‘danger of infection’
If possible take cultures BEFORE starting antibiotics
Dermatology/ID referral for review and biopsy of any skin lesion (histology, PCR)
CXR: may be near-normal, or multilobar infiltrates, enlarged hilar nodes, pleural effusions,
adhesions
Initial treatment: if tularemia suspected but not confirmed: Add aminoglycoside at standard
doses to existing local protocol appropriate to presentation (e.g. community acquired
pneumonia, Gram-negative sepsis)
If diagnosis of tularemia confirmed by microbiology:
Gentamicin (first choice) 7mg/kg once daily IV (adults); 2.5 mg/kg IV/IM tds (children) for 10
days or
Streptomycin 1gram IM bd (adults); 7.5mg/kg IM bd (children) for 10 days or
Ciprofloxacin 400mgIV bd (adults); 10-15mg/kg IV bd (children) for 14 days
Check levels of gentamicin/streptomycin if used; change to oral treatment when appropriate

Adapted for use with permission of HPA
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Viral Haemorrhagic Fevers (VHF)
• Think of VHF in any PREVIOUSLY HEALTHY PATIENT with:
• Fever of unknown origin and recent travel to endemic area or flushed swollen face and
haemorrhage

• A single confirmed case in the uk, even if from an endemic area, should be investigated
to exclude deliberate release
Key facts

• Caused by viruses from four different families: arenaviruses, filoviruses, bunyaviruses, and
•
•
•
•

•

•
•

•

flaviviruses
VHFs include Lassa fever, Junin (Argentinean haemorrhagic fever), Machupo (Bolivian HF),
Guanarito (Venezuelan HF), Congo-Crimean haemorrhagic fever (CCHF), Rift Valley fever,
Ebola, Marburg, yellow fever & dengue viruses & others
All are zoonoses (diseases that affect animals and humans) – distribution of natural disease is
governed by geographic distribution and ecology of animal reservoir
VHFs do NOT occur naturally in UK; imported cases are rare (< 1/year)
Route of infection varies: mosquito bite (dengue, yellow fever, Rift Valley fever); tick bite
(CCHF); inhalation of dust contaminated with infected rodent droppings/urine (Lassa fever,
hantaviruses); needlestick or direct contact of infected blood or body fluids with eyes, nose or
mouth (Lassa, CCHF, Ebola, Marburg); most are infectious by aerosol in the laboratory, but no
evidence of naturally occurring airborne spread
For Lassa, Ebola, Marburg and CCHF, HIGH RISK of person to person spread and nosocomial
infection (spread within health care settings to other patients and/or health care workers) by
percutaneous or mucocutaneous exposure to blood or body fluids from febrile symptomatic
patients; afebrile, asymptomatic contacts are not infectious
Incubation periods disease-specific, vary from 1 day -21 days
Illnesses range from mild to life threatening, but all VHFs have febrile prodrome (fever,
headache, malaise, myalgia, nausea, vomiting, prostration) of up to 7 days, followed by signs of
vascular involvement- in second week of illness, cases tend either to recover or to deteriorate
rapidly
Differential diagnosis includes: malaria, typhoid, shigella, meningococcal sepsis, leptospirosis,
other causes of DIC

Symptoms and signs
Lassa Fever
Incubation period 3-21 days
• West Africa (Nigeria, Sierra
Leone, Guinea, Liberia)
• Naturally occurring cases
may have stayed in rural
endemic areas/seen
rodents, though direct
contact with rodent not
necessary for infection
• Slow onset of febrile
prodrome
• Severe prostration
• Sore throat, reddened eyes
• Facial oedema, retrosternal
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Ebola/Marburg
Incubation period 2-21 days
• Tropical rain forest areas in
Africa (outbreaks in Ivory
Coast, Gabon, Congo,
Sudan)
• Reservoir unknown, but in
some outbreaks initial
cases associated with
killing and eating primates
• Abrupt onset of febrile
prodrome
• Diarrhoea (sometimes
bloody), vomiting,
dehydration
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Congo Crimean Hf
Incubation period 1-12 days
• Crimea, Balkans, Africa, C
& S Asia
• Tick bite usual source in
naturally occurring cases
• Abrupt onset of febrile
prodrome
• Vomiting, diarrhoea,
abdominal pain
• Sore throat, reddened eyes
• Sleepy, lethargic
• Facial oedema
• Petechial rash, palatal
petechiae
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•
•
•
•

pain
Vomiting and diarrhoea
Bleeding in severe cases in
second week
Pleural effusion, ascites,
encephalopathy
Many cases mild – mortality
in outbreaks 1%, higher in
pregnant women; nerve
deafness in 1/3 survivors

• Maculopapular rash days 3- • Bleeding in 75% cases,
•
•
•
•

8
Bleeding
Hiccups
Sleepiness, delirium, coma
restlessness, multiorgan
failure
Mortality in outbreaks 30%90%

•
•

begins on day 4 or 5
Hepatomegaly; CNS signs
(neck stiffness, agitation,
coma) in 20%
Mortality in outbreaks 30% 50%

Management of VHF

• If you suspect VHF, IMMEDIATELY ISOLATE patient in single room, close door, restrict entry
•

•
•

•
•

to essential personnel. Admitting doctor to remain with patient, provide reassurance and any
immediately necessary supportive care
Refer immediately to ID physician/ local microbiologist/Infection Control Doctor who will arrange
admission to High Security Infectious Disease Unit & manage case in accordance with ACDP
guidance; alert local HPU and Health Protection Unit at local NHS Board and Health Protection
Scotland (contact details at front of pack).
Enforce Standard, Contact and Airborne precautions
Minimise investigation until VHF confirmed or excluded Diagnosis is made by antigen
detection/serology; 10ml clotted blood (obtained by staff experienced in phlebotomy), further
sample at 14 days post onset but seek advice from ID physician and await risk categorisation
before obtaining any samples from the patient. Blood film +ve for malaria parasites may not
exclude diagnosis of VHF; do not take fingerprick sample or make direct blood smear for
malaria parasites – laboratory will do this using blood from EDTA sample:
Treatment mainly supportive: analgesia, sedation, oxygen, minimise invasive procedures, avoid
antiplatelet drugs ( including aspirin) and IM injections, correct and maintain fluid balance,
correct coagulopathy, treat secondary infection
Ribavirin effective in Lassa fever & CCHF but not for Marburg, Ebola, or flaviviruses: adults:
initial dose ribavirin 30mg/kg IV, then 15mg/kg for 4 days, then 7.5mg/kg IV tds for 6 days; or
oral treatment: ribavirin 2G orally (loading dose), then 1g orally qds for 4 days, then 0.5g orally
tds for 6 days; total treatment 10 days

See also
Post Exposure Prophylaxis
Microbiological testing

Adapted for use with permission of HPA
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Table 1 Differential Diagnosis Respiratory Syndromes
Disease

Signs and Symptoms

Inhalation
anthrax

Prodrome of flu-like symptoms (fever, fatigue, muscle ache, dry nonproductive cough, headache), nausea, vomiting, chest and abdominal pain.
There may be a brief recovery phase, then rapid progression to respiratory
failure and shock. Meningitis may occur.
Defining features:
Widened mediastinum on chest x-ray

Chest x-ray

Differentials
Note the widened mediastinum,
consistent with lymphadenopathy

May be bloody pleural effusions and infiltrates. Rarely signs of
pneumonia on chest x-ray. Chest CT scan may show
hyperdense hilar and mediastinal nodes and mediastinal
oedema.

Pneumonic plague – haemoptysis common in plague
Influenza- early inhalational anthrax symptoms are
similar to flu. However shortness of breath, chest
pain, nausea and vomiting are more common in
anthrax, and rhinorrhea and sore throat are more
common in flu. Chest X-ray or CT may help in
diagnosis. Consider rapid diagnostic test for flu.
Also pneumonic tularaemia or dissecting aortic
aneurysm

Pneumonic
plague

Note extensive lobar consolidation in middle
and lower left lung.

Sudden onset fever, headache, cough, haemoptysis, chest pain, nausea and
vomiting. This progresses to purpura, cyanosis, copious watery, blood-stained,
purulent sputum, dyspnoea, rales, and respiratory failure. Complications may
include septicaemia, shock and disseminated intravascular coagulation.

Various pneumonias (viral/bacterial)
ARDS
Inhalation anthrax (see above)

Chest x-ray may show evidence of bronchopneumonia
Bilateral infiltrates or consolidation are common.
Tularaemia
(Pneumonic)

Sudden onset of severe flu-like illness (fever, chills, headache, myalgia). Then
non-productive cough, pharyngitis, dyspnoea, pleuritic chest pain,
pleuropneumonitis with non-lobar consolidation. Abscesses uncommon. May
progress to a fatal outcome. Also weakness, anorexia, weight loss as disease
continues.

Infiltrates in left lower lung, tenting of
diaphragm, probably caused by pleural
effusion, and enlargement of left hilum.

Atypical community-acquired pneumonia, Q fever,
brucellosis, pneumonic plague, inhalational anthrax,
influenza
Brucellosis – paravertebral abscesses,
hepatosplenomegaly, irregular fever. Cough and
chest pain may or may not be present.

X-rays generally show bilateral patchy pneumonia with hilar
adenopathy. Large areas of consolidation are uncommon.
Glanders and
Melioidosis

SARS

Related diseases caused by Burkholderia spp. When aerosolised and inhaled,
pneumonia, pleural effusions and pulmonary abscesses can occur. Chest
pain, fever and cough may be observed. High swinging fever. If septicaemia
develops, systemic symptoms include headache, fever, flushing, cyanosis,
diarrhoea, abscesses throughout the body and respiratory distress. May be
rapidly fatal or become chronic and relapsing.

Chest x-ray may show small multiple abscesses, broncho and
lobar pneumonia, necrotising nodular lesions.

Flu-like prodrome, with fever >38C (most common symptom), malaise,
headache, chills, dizziness, myalgia. Within 3 days get lower respiratory phase
with dry cough, dyspnoea, progressive hypoxemia and possibly respiratory
failure. Wheezing usually absent. Progressive lymphopaenia frequently occurs.
The clinical course is highly variable, from mild symptoms to a severe fulminant
disease. Atypical clinical presentations can occur.

At onset of fever 70-80% of patients have an abnormal chest xray. Small unilateral patchy shadowing progresses/deteriorates
over a couple of days to become bilateral and generalised. Airspace opacities develop as disease progresses. Peripheral
zone predominantly involved. Cavitation, lymphadenopathy,
pleural effusions usually absent. If signs and symptoms
suggest SARS but x-ray normal, a chest CT may be useful.

Inhalational anthrax/pneumonic plague (see above)
Glanders and melioidosis difficult to diagnose based
on clinical features alone – culture and identification
of Burkholderia spp required.

Defining features:
Fever >38C, Respiratory symptoms often less severe than x-ray would suggest
Epidemiologic factors (travel history to China, Hong Kong, Taiwan; occupation
as healthcare worker or lab worker; clusters)
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Viral, bacterial or mycoplasmal pneumonia
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Other atypical pneumonias – Chlamydia,
Mycoplasma, Legionella.
Influenza A and B, RSV
X-ray results may be indistinguishable from other
severe pneumonia; CT may resemble bronchiolitis
obliterans.
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Table 2 Differential Diagnosis Rashes
Disease

Signs and Symptoms

Smallpox

Febrile prodrome with malaise, myalgia,
backache, delirium. Rash appears after
2-4 days, starting on face, mouth and
extremities. Lesions progress
synchronously from macules to papules
to vesicles and pustules. Centrifugal
distribution of rash.

Defining features:

Images

Differentials
Chickenpox (see laminate) – lesions in various
stages present simultaneously. Lesions more
concentrated on the trunk, not on palms and
soles. Lesions tend to be more superficial.
Minimal prodrome.

Disseminated Herpes zoster – unilateral distribution of lesions, non-synchronous development.

(acponline)

Erythema multiforme – a hypersensitivity reaction. Mucosal and skin lesions. There may be
prodrome and fever. (emedicine)

Rash on palms and soles, unlike
chickenpox. Lesions progress
synchronously, monomorphous on
particular area of body.

Molluscum contagiosum – lesions are papules usually
restricted to one or two regions, no systemic clinical
symptoms. (acp)

(emedicine – from WHO)

Viral haemorrhagic fevers

A few days of non-specific prodrome - flulike illness (fever, myalgia, headache,
diarrhoea, nausea), prostration.
Encephalitis, skin rash, generalised
mucus membrane bleeding – oedema,
conjunctival haemorrhage, petechiae,
flushing, bloody diarrhoea, haematuria,
haematemesis, thrombocytopaenia. Also
shock and renal, pulmonary and
neurological dysfunction.
Cutaneous manifestations here generally
due to vascular instability.

Many diseases have a similar clinical presentation to VHFs, and many are non-endemic in the
UK. Be suspicious of an exotic disease with lack of travel history.
conjunctival haemorrhage (JAMA)

Marburg non-pruritic maculopapular rash
(JAMA)

Meningococcal disease, malaria, typhoid fever, sepsis, toxic shock syndrome, haemolytic
uraemic syndrome, thrombotic thrombocytopaenic purpura, septicaemic plague, haemorrhagic
smallpox, yellow fever virus, bacterial enteric infections such as shigellosis.
HUS - follows a prodromal disease, often occurs in young children. Purpura, fever, GI
bleeding, retinal haemorrhage, anaemia, thrombocytopaenia. Renal failure can be a
complication.
Haemorrhagic smallpox – severely prostrating prodrome follows a shorter-than-usual
incubating period. Headache abdominal and back pain, then dusky erythema, petechiae and
haemorrhage into mucous membranes and skin. (JAMA)

Clinical manifestation may vary with the
viral agent
Fulminant meningococcaemia – Fever, chills, myalgia, nausea, delirium; then purpuric
ecchymotic rash, followed by thrombosis, haemorrhage in the skin, mucous membranes,
kidney glomeruli. (emedicine)
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Table 3 Differential Diagnosis Cutaneous Manifestations
Disease

Signs and Symptoms

Cutaneous
Anthrax

A non-tender papule (no pus) or macule
appears at site of inoculation, progresses
within 2 days to a vesicle, which enlarges,
ruptures and forms an ulcer. A haemorrhagic
crust and non-pitting oedema develop. The
crust then becomes a non-tender black
eschar – dries and detaches within two
weeks. Slight fever and local adenopathy
may be observed.

Images

Differentials
See http://www.acponline.org/bioterro/anthrax_mimics.htm for further help with
diagnosis.
Brown recluse spider bite (very painful,
leaves a depression in the skin after
healing, fills with scar tissue)

Cat scratch disease (has a characteristic
lymph node histopathology, most patients
recall contact with a cat)

Defining features:
Painlessness and oedema (unlike brown
recluse spider bite and ulceroglandular
tularaemia)

Sporotrichosis – a fungus introduced
through e.g. a thorn prick. No vesicular
stage. Painful. Tender lymphatics lead to
draining lymph node.
Herpes simplex (painful lesions, mouth or anogenital location)
Ulceroglandular tularaemia (painful lesion, contact with animals or tick bite)
(see below)

Tularaemia
(Ulceroglandular)

Most common form of tularaemia. Lesion
occurs at site of inoculation, beginning as a
painful red papule that then develops a
central ulcer with raised edges. A black
eschar may develop. Erythematous,
indurating, punched-out, non-healing ulcer
lasts for 1-3 weeks. Fever and aches.

The differential diagnosis includes:
Sporotrichosis and cat scratch disease (see above)
mononucleosis, lymphangitis, lymphogranuloma venereum, plague.
Cutaneous anthrax – the ulcer in tularaemia is tender compared to painless
anthrax.

Typical skin
lesions of
tularaemia

Defining features:

Plague
-cutaneous
manifestations

Painful ulcer, raised edges
Pneumonic plague, with respiratory
symptoms, would be most likely following a
deliberate release. Septicaemia can be a
complication, leading to disseminated
intravascular coagulation and purpuric skin
lesions. Petechiae, large ecchymoses,
cyanosis and acral necrosis can occur in
later stages.
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Haemorrhages on the skin of a plague victim –
capillary fragility is a manifestation of plague
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Cutaneous anthrax – no buboes, fever absent or less severe (see above)
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Table 4 Aid to Smallpox Diagnosis
Progression of the smallpox rash
Day 3

Day 4

early macules

early papules

Day 6

Day 7

early vesicles
(firm, fluid in compartments)

mature pustules
(fluid cloudy)

Day 5

papules become vesicles
(raised as fluid accumulates)
Day 8

Secondary umbilication

SMALLPOX v CHICKENPOX
Distribution of the rash
Smallpox – centrifugal distribution: rash
most concentrated on extremities
(face, arms, legs)
Chickenpox – central distribution: rash
mainly on trunk

Smallpox

Chickenpox
Note lesion density on face compared to body
All lesions in same stage of development

Smallpox rash is often present on palms and soles

In chickenpox this is rare

Other distinguishing features:

•
•
•
•

Smallpox
Fever precedes rash: 2-4 day febrile prodrome
with malaise, backache, myalgia
Lesions progress synchronously, monomorphous
on one area of the body.
Lesions embedded in skin
Slower progression of rash, scabs take ~ 14 days
to form
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•
•
•
•

Chickenpox
Minimal prodrome, fever appears with rash
Lesions in various stages of development
(papules, vesicles, pustules, crusts all present at
one time on any one part of body)
Lesions more superficial
More rapid progression – peaks earlier, scabs
within 7 days
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Radiological Exposures
Introduction
This section aims to raise awareness of the symptoms and management of illness resulting from
radiological exposures. The likelihood of encountering a case is low (1986-2000: only 20 radiation
accidents worldwide led to significant over-exposure with clinical manifestation in at least one
person). However it can occur, and scenarios may range from large exposures involving multiple
casualties (nuclear device detonation or damage to a nuclear reactor) to exposures on a smaller
scale (accident with dosage during a medical procedure).
Possible sources of over-exposure:

•
•
•
•
•
•

Medical treatment: mis-dosage during radiotherapy, x-ray
Misuse of gamma radiation in food sterilisation
Accidents with radiation sources in industry – due to improper training/ maintenance
Improper storage, transportation or disposal of radiation sources
Stolen radiation sources
Terrorism - dirty bomb (combines conventional explosives with radioactive material in
pellets or powdered form)
- radiological emplaced device (intense beta or gamma emitting source concealed in
public place)
• Damage to nuclear reactor – may be affected if happens in UK or overseas (deliberate or
accidental)
• Nuclear weapon or crude nuclear device detonation (failed or actual)
If radiation exposure is suspected, it is important to consult an expert for advice.
Contact details are given below.
It should be noted that the biological effects of radiation exposure could be complicated by
other ‘conventional’ injuries.
In a ‘dirty bomb’ explosion for example, most injuries would result from the blast itself.
Various types of injury would result from the detonation of a nuclear device:
• blast injuries - penetrating injuries, perforated eardrums etc
• thermal injuries – flash burns, flame burns, severity can range from erythema to fullthickness third degree burn
• eye injuries – flash blindness, retinal burns, radiation cataract
• radiation injuries – acute radiation syndrome and cutaneous symptoms).
Conventional injuries should be treated as normal, whilst taking into account radiation exposure
(e.g. surgery should take place during first 48 hours or delayed for 3 months as acute radiation
syndrome interferes with clotting and ability to fight infection. Wounds should be decontaminated
and prevention of opportunistic infections will be important).
Conventional life-threatening injuries are the first priority. There is no emergency treatment
for radiation exposure. Do not delay urgent treatment until after decontamination – it is unlikely a
patient will have sufficiently high levels of contamination to cause injury to medical staff. Take
simple steps to protect yourself (rubber gloves, mask, protective clothing).
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Basic Patient Management and Decontamination
If radiation-exposure is suspected, seek expert advice immediately.
General points:
The damaging effects of radiation depend on the dose, duration and type of exposure. Degree of
irradiation can be estimated by the total lymphocyte count. However it is difficult to accurately
predict symptoms based on dosimetry – treat symptoms as they appear rather than assuming a
particular clinical course.
There are both early and late effects on health. Early effects (including burns, ARS, cataracts,
temporary sterility) tend to have a threshold dose below which there is no observable effect. Late
effects may take years to develop; there is no threshold dose and radiation exposure increases the
probability rather than the severity of the effects.
The patient may be exposed externally or internally and it is possible to be exposed to radiation
but not contaminated with radiological material.
Patient management:
Give priority to conventional life-threatening injuries.
Patients may be contaminated, either externally (radioactive material on skin or clothing) or
internally (having inhaled, ingested or absorbed the material through skin or wounds).
Patients should be stabilised before decontamination.
Use a detector to survey the patient for external contamination.
Take blood samples (for full blood count, cytogenetic analysis and radionuclide analysis), urine and
stool samples (for radionuclide analysis).
Repeat blood count every 4 hours to detect lymphocyte depletion – an early sign of ARS.
Nasal and throat swabs will give an idea of the probability of internal contamination.
Once the patient has been stabilised, obtain a history.
Note the timing of first signs of radiation exposure.
Early onset of nausea and vomiting often suggests a poor prognosis, as do presence of CNS
symptoms or unexplained hypotension.
Decontamination basics:

Aims of decontamination:
- Terminate exposure to prevent an agent’s continuing effects
- Prevent secondary exposure
- Prevent contamination of the environment, medical facilities and equipment
Use appropriate PPE (overalls, rubber gloves and boots, waterproof aprons).
Change gloves frequently.
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For external contamination:
- Use the rinse-wipe-rinse method (0.5% detergent in lukewarm water).
- Should be carried out in a separate area, taking care to limit contamination of equipment
and other areas of the hospital.
- Remove and bag clothing – immediately removes large levels of contaminant.
- Rinse affected areas (from head downwards), wipe with sponge then rinse again.
- Do not scrub aggressively as will damage the skin, enhancing absorption.
- Give priority to wounds and body orifices. Cover cleaned wounds with waterproof
dressing to prevent re-contamination.
- For eyes use eye-bottles with 1% salt solution in warm water.
If mass decontamination were required, this would usually be carried out away from the hospital,
coordinated by the Ambulance and Fire Services.

For internal contamination:
Seek expert advice on measures to reduce incorporation/promote excretion.
Internalised radioactive material will continue to emit radiation as long as it is active, adding to the
dose received by the patient and increasing the risk of cancer.
Radionuclides concentrate in different parts of the body depending on their chemical properties
(e.g. strontium is incorporated into bone and irradiates the bone marrow, iodine concentrates in the
thyroid – uptake can be partially blocked by administering stable iodine shortly after exposure).

Sources of advice:
Health Physicists in NHS Hospitals
HPA Radiation Protection Division (Scotland)
Tel: 0141 440 2201 (office hours)
HPA Radiation Protection Division (Didcot)
Tel. 01235 834 590
Health Protection Scotland
Tel. 0141 300 1100
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Basic Patient Management and Decontamination
If radiation-exposure is suspected, seek expert advice immediately.
General points:
The damaging effects of radiation depend on the dose, duration and type of exposure. Degree of
irradiation can be estimated by the total lymphocyte count. However it is difficult to accurately
predict symptoms based on dosimetry – treat symptoms as they appear rather than assuming a
particular clinical course.
There are both early and late effects on health. Early effects (including burns, ARS, cataracts,
temporary sterility) tend to have a threshold dose below which there is no observable effect. Late
effects may take years to develop; there is no threshold dose and radiation exposure increases the
probability rather than the severity of the effects.
The patient may be exposed externally or internally and it is possible to be exposed to radiation
but not contaminated with radiological material.
Patient management:
Give priority to conventional life-threatening injuries.
Patients may be contaminated, either externally (radioactive material on skin or clothing) or
internally (having inhaled, ingested or absorbed the material through skin or wounds).
Patients should be stabilised before decontamination.
Use a detector to survey the patient for external contamination.
Take blood samples (for full blood count, cytogenetic analysis and radionuclide analysis), urine and
stool samples (for radionuclide analysis).
Repeat blood count every 4 hours to detect lymphocyte depletion – an early sign of ARS.
Nasal and throat swabs will give an idea of the probability of internal contamination.
Once the patient has been stabilised, obtain a history.
Note the timing of first signs of radiation exposure.
Early onset of nausea and vomiting often suggests a poor prognosis, as do presence of CNS
symptoms or unexplained hypotension.
Decontamination basics:

Aims of decontamination:
- Terminate exposure to prevent an agent’s continuing effects
- Prevent secondary exposure
- Prevent contamination of the environment, medical facilities and equipment
Use appropriate PPE (overalls, rubber gloves and boots, waterproof aprons).
Change gloves frequently.
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For external contamination:
- Use the rinse-wipe-rinse method (0.5% detergent in lukewarm water).
- Should be carried out in a separate area, taking care to limit contamination of equipment
and other areas of the hospital.
- Remove and bag clothing – immediately removes large levels of contaminant.
- Rinse affected areas (from head downwards), wipe with sponge then rinse again.
- Do not scrub aggressively as will damage the skin, enhancing absorption.
- Give priority to wounds and body orifices. Cover cleaned wounds with waterproof
dressing to prevent re-contamination.
- For eyes use eye-bottles with 1% salt solution in warm water.
If mass decontamination were required, this would usually be carried out away from the hospital,
coordinated by the Ambulance and Fire Services.

For internal contamination:
Seek expert advice on measures to reduce incorporation/promote excretion.
Internalised radioactive material will continue to emit radiation as long as it is active, adding to the
dose received by the patient and increasing the risk of cancer.
Radionuclides concentrate in different parts of the body depending on their chemical properties
(e.g. strontium is incorporated into bone and irradiates the bone marrow, iodine concentrates in the
thyroid – uptake can be partially blocked by administering stable iodine shortly after exposure).

Sources of advice:
Health Physicists in NHS Hospitals
HPA Radiation Protection Division (Scotland)
Tel: 0141 440 2201 (office hours)
HPA Radiation Protection Division (Didcot)
Tel. 01235 834 590
Health Protection Scotland
Tel. 0141 300 1100
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Radiation and Radiological Exposures
•
•
•
•

•

•
•

•
•
•
•
•
•

Alpha particles, beta particles, gamma rays, X-rays and neutrons are all forms of ionizing radiation.
Alpha & beta particles and gamma rays are produced as radioactive materials decay; X rays are man-made.
Alpha particles can travel only very short distances and have little penetrative ability so do not penetrate human
skin.
Alpha emitters are hazardous only when inhaled, ingested, injected or absorbed (e.g. through a wound).
Beta particles travel further and penetrate more than alpha particles: they penetrate the outer layer of skin, or thin
clothing, but are stopped by layered clothing, including the PPE used for standard precautions. Beta emitters
can cause
skin damage (‘beta burns’) on prolonged exposure but are hazardous to organs only after being
inhaled, ingested, injected or absorbed.
Gamma rays and X-rays travel many feet in air, easily penetrate the human body, and cause organ damage. They
can be stopped by shielding (> 1 inch concrete or <1 inch of lead). PPE used for standard precautions will not
prevent exposure but will prevent contamination. Exposure to a large dose over a short time causes acute radiation
sickness.
Neutrons travel far and penetrate everything (except thick layers of concrete and water), and are highly damaging,
but only likely to be found in the very early stages of a nuclear detonation.
Radiation is readily detectable with equipment (film badges, belt pagers, GM survey meters (Geiger counters),
silicone diodes), and medical physics/nuclear medicine departments have this equipment and people trained to use
it.

An exposure occurs when all or part of the body is irradiated.
Three key factors affect exposure: duration, distance and shielding. If the exposure time is halved, the dose is
halved; increasing the distance between the source and the body by a factor of 2 reduces the dose by a factor of 4.
A person is contaminated when radioactive material gets on the skin (external contamination) or into the body
(internal contamination) by ingestion (hand- to-mouth, food, drink), inhalation, or absorption through a wound.
In the same way that patients who have had CT scans or X rays are no risk to others, radiation safety precautions
are NOT needed for patients who have been exposed but are not contaminated.
External contamination – usually dust or particulate matter - is easily removed by decontamination.
Even if a patient is contaminated, the exposure risk to health care workers wearing PPE and using standard
precautions is likely to be small: in a radiation incident, triage & treat life threatening injury before decontamination.
MEASURING RADIOACTIVITY and RADIATION

•
•
•

•

Radioactivity (and contamination by radioactive material) is measured in Bequerels (1Bq = 1 disintegration per
second) or Curies (1 Ci = 3.7 x 10 10 Bq = number disintegrations per second from 1G radium ).
The absorbed dose of radiation (the amount of energy absorbed by per unit mass of tissue) is measured in Grays
(Gy) or Rads (old units): 1 Gy = 1 Joule/kg of tissue = 100 rads; 1 Rad = 0.01 Joule/kg of tissue = 10 mGy = 0.1 Gy.
Different types of radiation have different effects on human tissue (gray for gray, alpha particles and neutrons are
more damaging than beta particles, gamma rays or X rays), so the absorbed dosage is multiplied by a weighting
factor to allow for this. This gives the equivalent dose, measured in sieverts (Sv). For gamma rays, X-rays and beta
particles, the weighting factor =1, so
100 rads = 100 cGy = 1000 mGy = 1 Gy = 1 Sv = 1000 mSv = 100 cSv = 100 rem
Some organs are more sensitive to radiation than others (eg bone marrow is more sensitive than thyroid), and
exposures are rarely uniform. Weighting the equivalent doses received by different organs and tissues during an
exposure to allow for each organ’s radiosensitivity, and then summing the results, gives the effective dose.

For Further Information & Advice:
HPA Radiation Protection Division
Health Protection Scotland

Tel. 01235 834 590
Tel. 0141 300 1100

Fax. 0141 300 1170

(Adapted with permission from the Health Protection Agency)
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Acute Radiation Syndrome (ARS)
THINK OF RADIATION EXPOSURE…
in any newly diagnosed bone marrow depression
(leucopenia: infection; thrombocytopaenia: bleeding gums, nosebleeds, bruising)
or
burns or ulcers with no history of heat or chemical exposure
or
sudden, rapid, hair loss
especially if there is a relevant occupational history or unexplained nausea & vomiting
+/- diarrhoea 2 –4 weeks before onset

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•

Most accidental radiation injuries are local (redness, burns, late ulcers, often of the hands) and not associated with
ARS
ARS follows a large, usually external exposure of all (or most) of the body to penetrating radiation (gamma rays,
high-energy X rays, neutrons) in a short time (seconds-minutes)
Symptoms of ARS occur in a four-phase sequence: prodrome – latent period – illness – recovery/death.
Refer to ARS table for further information on likely symptoms and onset for each phase.
Initial symptoms of ARS are non-specific, and rarely immediately life threatening – treatment of other injury takes
priority
As the radiation dose increases, the latent period shortens and the severity of illness -and mortality – increase
Major trauma and radiation exposure interact synergistically on mortality
If, in the first 4 hours after a possible exposure, there is no nausea, vomiting, fever or local erythema, ARS is unlikely
Patients who have been exposed to radiation but not contaminated by it do not present any health risk to staff

Assume patient is contaminated until you know that they are not: make sure that you and the area you work in are
protected from possible contamination (see PPE); reassign pregnant staff; do not handle unfamiliar objects or
embedded fragments (e.g. shrapnel) directly – use tongs/forceps & place in lead-lined container
Stabilise airway, breathing, circulation, and initiate Rx of any life threatening conditions (trauma, burns, lung injury)
Assess contamination using GM meter and treat if present
Removing patient’s clothing (bag, label & store it securely) will reduce any external contamination by ~90%
Treat nausea, vomiting, diarrhoea, pain, and erythema symptomatically; monitor and replace fluid loss
Obtain and record as much information as possible about type and extent of exposure (what? where? when? how
long for?); record date, time of onset, and severity of all symptoms & signs; record (body-map, or photograph) sites
of any redness, blistering, or local injury: these will help to assess the dose received
Laboratory / diagnostic tests:
U& Es
Amylase
serial FBCs (including absolute lymphocyte count): 3-4 hrly for first 12 hrs after acute exposure, then 6 hrly
for 48hrs
HLA typing (BEFORE transfusing – use irradiated blood products if ARS possible)
chromosome analysis (10 ml heparin, stored at 4C)
nasal swabs, and, if internal contamination suspected, 24 hr urine and faeces
Consult experts (medical physics, radiotherapy, nuclear medicine, haematology, HPA-RPD) early: formal dose
assessment, management of internal contamination, infection-prevention regimes
If absorbed dose >1Gy, and surgery required, do within 48hrs or wait for marrow recovery

For Further Information & Advice:
HPA Radiation Protection Division Tel. 01235 834 590
Health Protection Scotland
Tel. 0141 300 1100

Fax. 0141 300 1170

(Adapted with permission from the Health Protection Agency)
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Acute Radiation Sickness – Symptoms and Onset
ARS follows a predictable course after exposure to ionising radiation, over a few hours to several
weeks. The time interval depends on dose; the higher the dose, the shorter the time interval until
clinical signs are manifest.

Prodromal Phase: Approximate ARS Degree and Dose
Signs and Symptoms
Vomiting
Onset
Incidence (%)
Diarrhoea
Onset
Incidence (%)
Temperature
Onset
Incidence (%)
Headache
Onset
Incidence (%)
Level of
Consciousness
Onset
Incidence (%)

Mild
(1-2 Gy)

Moderate
(2-4 Gy)

Severe
(4-6 Gy)

Lethal
(>8 Gy)

>2h
10-50
None
------------------Normal
------------------Slight
------------------Normal

1-2h
70-90
None
------------------<38.5°C
1-3 h
10-80
Mild
------------------Normal

<1h
100
Mild
3-8 h
<10
Fever >38.5°C
1-2 h
80-100
Moderate
4-24 h
50
Normal

<10 min
100
Heavy
<1h
∼100
High Fever
<1h
100
Severe
1-2 h
80-90
Unconscious for
Sec-min

-------------------

-------------------

-------------------

100% > 50 Gy

Latent Phase: Approximate ARS Degree and Dose
Epilation (hair loss)
Onset
Lymphocyte Count (109
cells/L) on Day 6
Latency Phase Duration
(days)

None

Moderate

Moderate

Complete

---------0.8-1.5

> 15 days
0.5-0.8

11-21 days
0.3-0.5

< 10 days
0.0-0.1

21-35

18-28

8-15

0

Illness (Critical) Phase: Approximate ARS Degree and Dose
Onset (days)
Fatigue
Infections
Bleeding
Platelet Count
(109/L)
Shock
Coma
Lethality (%)

21-35
Yes
No
No
60-100

18-28
Yes
Yes
Yes
30-60

8-18
Yes
Yes
Yes
25-35

0
Yes
Yes
Yes
<20

No
No
0

No
No
0-50

No
No
20-70

Yes
Yes
100 by 1-2 weeks

Onset (weeks)

N/A

6-8

4-8

1 day

Information sourced from the AHLS Provider Manual (3rd Edition), adapted from the International Atomic Energy Agency.
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