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TOXICOLOGY 

ACUTE RADIATION SICKNESS 

Acute radiation sickness (ARS) is a syndrome occurring within 24 hours of exposure to high levels of ionizing 

radiation.  

Symptoms are caused by interaction of ionizing radiation with cellular contents either  

 Directly with intracellular molecules (e.g. DNA) and organelles, or 

 Indirectly with other molecules (e.g. water), creating damaging free radicals 

 

 Absorbed radiation dose is measured in Grays (Gy) 

 ↓ distance to source and ↓ time period over which the dose is received, ↑ effects of the radiation 

 Shielding and prompt medical treatment can reduce the effects 
 

 A whole body dose of ≥1 Gy causes ARS 

o A typical CT abdomen & pelvis with contrast equals 0.02- 0.03 Gy 

 

 LD50 is the dose causing death in 50% of the population 

 For ionising radiation the LD50 is 3.5Gy 

 A dose of >10Gy is a definite terminal event regardless of medical intervention 

 

 ARS usually has four phases: 

Phase Features 

Prodrome  Symptoms include GI upset, Headache, Fever, Lethargy 

 Severity and time to onset varies with exposure 

 

1-2 Gy 2-6 Gy 6-8 Gy >8 Gy 

2-6 hours 
 

1-2 hours <1 hour <10 mins 

Latent  Main feature is hair loss (epilation) 

 Duration varies with exposure 

 

1-2 Gy 2-6 Gy 6-8 Gy >8 Gy 

~28 days 
 

7-28 days  <7 days None 

Manifest  Symptoms, severity and mortality vary with exposure 

 

1-2 Gy 2-6 Gy 6-8 Gy >8 Gy 

Mild ↓WCC 
Lethargy 
 
 

Moderate ↓WCC 
Infection risk 
Haemorrhage & 
petechial/ purpuric 
rash 
 
 

Severe ↓WCC 
Fever 
Confusion 
Electrolyte 
disturbance 
GI upset 
 

As for 6-8 Gy 
 
 

Recovery/ Mortality Mortality <0.5% 
 
 

With intervention 
mortality <50% 

With intervention 
mortality is >50% 

Mortality is 100% 
usually within days 

 Highest turnover cells are most affected 

 Symptoms usually divided into 3 broad categories 
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 Haematopoietic Gastrointestinal Neurological 

Whole Body Dose 

required 

2-3 Gy >5 Gy >10 Gy 

Features Aplastic anaemia 

 Infection 

 Bleeding 

 Fatigue  

 

Usually reaches nadir at 

14- 28 days 

Can persist for months 

GI mucosal breakdown 

 Nausea/ Vomiting 

 Diarrhoea 

 Abdominal cramping 

 GI bleeding 

 Fluid/ Electrolyte loss 

 

Predisposition to infection 

from GI tract 

 

Damage to capillaries → 

defective blood- brain 

barrier 

 Cerebral oedema 

 Meningeal 

inflammation 

 Impaired circulation 

 

Onset within 1 hour 

 Headache 

 Confusion 

 Ataxia 

 Tremor 

 Seizures 

Following radiation exposure severe neurological symptoms are pathognomonic of high exposure dose and 

likely fatal outcome. 

MANAGEMENT 
 

Irradiated patients should be triaged and decontaminated on scene; clothing & environmental debris from the site 

or irradiation poses a risk to healthcare staff.  

Triage is based on proximity and severity of symptoms.  Geiger counters can measure patient radioactivity. 

 Management is mainly supportive 

 

 METREPOL classification can be used to determine management strategy, based on haematological, 

neurovascular, gastrointestinal and cutaneous lab results and symptoms. 

o Level 1 is low exposure (predicted less than 2 Gy), can be managed as an outpatient 

o Level 2 patients fall in the 2-8 Gy range and should receive aggressive supportive management 

o Level 3 is an expected fatal outcome, palliation should be the focus 

 

 Correct fluid & electrolyte imbalances 

 

 Avoid PPI/ H2 antagonists/ antacids with exposure >2Gy as stomach acid is the last effective GI barrier to 

infection (see above). 

 Ondansetron & sucralfate are the treatments of choice for GI upset 

 

 Contaminated wounds should be debrided within 48 hours 

 

 Aplastic anaemia management includes Granulocyte Colony Stimulating Factor (G-CSF) for doses >3Gy, RBC & 

platelet transfusions as required, bone marrow transplant if haematopoiesis not recovering 

 

 Antimicrobial prophylaxis with a fluroquinolone antibiotic, an antiviral and an antifungal agent 

 In the event of fever and neutropenia the antibiotic should be as per neutropenic sepsis protocols 
 


