Georgia Poison Center 

Radiological Incident Management Protocol
Purpose: The Georgia Poison Center may be contacted for assistance in the management of persons contaminated with radioactive material or exposed to ionizing radiation in the setting of an accidental or man-made scenarios. This document outlines the basic approach which should be followed in these circumstances, unless extenuating factors dictate otherwise. If the SPI believes that extenuating circumstances may exist, medical backup should be consulted promptly.
Radiation exposures can be very challenging to manage. Medical back-up should be contacted and involved in most scenarios.

DEFINITIONS

· Exposure:  Occurs when all or part of the body receives penetrating ionizing radiation (e.g., gamma rays or x-rays) from an external source. 
· THERE IS NO RADIOLOGICAL MATERIAL PHYSICALLY ON THE INDIVIDUAL.
· Contamination:  Results when radioactive material made from radionuclides (radioactive atoms or a radioisotope) in the form of solid, liquid or gas is released into the environment. This material can deposit on the external surface of the body (for solids and liquids) which is termed external contamination. This material can also enter the body by ingestion, inhalation or through a wound. This leads to the intake of the radioactive material and internal contamination.

· THERE IS RADIOLOGICAL MATERIAL PHYSICALLY ON OR Inside THE INDIVIDUAL and can be DETECTED WITH THE USE OF A GEIGER-MULLER DETECTOR (or similar device) if it decays by emitting gamma rays.
· Dirty Bomb: A “radiological dispersal device” (RDD) that combines a conventional explosive, such as dynamite, with radioactive material
QUICK FACTS

· Radiation can be ionizing or non-ionizing (e.g., microwave, radio wave, ultrasound, UV light). This guideline is for ionizing radiation (e.g., gamma rays, alpha particles, beta particles, neutrons and X-rays).

· Ionizing Radiation cannot be seen, heard, smelled, or felt.

· Exposure to ionizing radiation is NOT a medical emergency.   ALWAYS stabilize (ABC’s) the victims first.  
· Victims who have been exposed only to ionizing radiation and who are not contaminated with radioactive material do not put the health care worker at any risk. This is similar to a patient that undergoes a CT scan in an Emergency Department. They do not pose a hazard to others and they do not emit radiation after the procedure. They do not need to be decontaminated.
· The antidote Prussian Blue is rarely available from any source other than by contacting the CDC’s Strategic National Stockpile, or REAC/TS or its supplier in the United States.
AGENCIES LIKELY TO BE CONTACTED or INVOLVED 
· The State Department of Natural Resources, Environmental Radiation Program

· Radiation Emergency Action Center / Training Site (REAC/TS) - (865) 576-1005
· CDC Office for Chemical and Biological Terrorism - through CDC Emergency Response

· CDC Emergency Response - (404) 639‑0615 
· Radiation Injury Treatment Network - https://ritn.net/ 
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Region 4 Poison Control Center Collaborative (R4PC3)

SECTION A – OBTAINING INFORMATION REGARDING THE INCIDENT

1) First obtain caller’s name, title of caller, contact telephone number, and location of the caller (home, on-site of incident, hospital, etc.)
2) Obtain history of event and radiological scenario if known.  
a. Simple Radiological Device or Radiological Exposure Device
b. Radiological dispersal device (“dirty bomb”) – Note that radioactive material can also be dispersed manually without the use of an explosive or with the occurrence of an explosion
c. Nuclear power plant or reactor malfunction 
d. Nuclear weapon detonation or detonation of an improvised nuclear device
e. Other like contamination with radioactive material or exposure to ionizing radiation in a work setting like a nuclear medicine clinic or in a research laboratory or an industrial setting. This can also occur during an accident involving transportation of radioactive materials.
3) Who or what agency has been notified since the incident occurred or since radiological material was discovered on-site?

4) Inquire whether the radiological material has been suspected or confirmed – if so, recommendations are to continue to take universal precautions REGARDLESS of the identity of the radiological material or the type of radiation that is emitted (i.e. alpha particles, beta particles or gamma rays).
5) IF CALLER is a layperson:  

Refer victims involved to local HCF if:

· Any physically evident of trauma, burns, ulcerations are present

· Nausea, vomiting and/ or diarrhea that have occurred after the incident

· Any history of altered mental status and /or lost of consciousness (LOC) since the initial time of incident
6) IF CALLER IS A FIRST RESPONDER or HEALTHCARE WORKER: 

Ensure the safety of the first responders and / or medical staff.
Call Medical Toxicology Back-up and conference them into the initial call after collecting initial information.

* PPE for first responders (HAZMAT, EMS) when exposure hazard is unknown or uncharacterized requires simultaneous use of all of:

PPE Level A, firefighter protective clothing 

In a known radiation scenario, a responder on the scene should use Level C unless they know there is no contamination risk then Level D is sufficient. Respiratory protection should be with a PAPR or Air Purifying Respirator. 

Radiation monitoring equipment



Radiation detectors (like a Geiger Muller Detector and or an Ionization Chamber)


Personal Dosimeters to monitor the dose received by the first responder 


* PPE for medical facility staff when hazard is known to be radioactive contamination only requires simultaneous use of all of:

Outer wear (Tyvek® suit, double gloves, booties, hair nets)


Respiratory protection (N95 masks or elastometic respirators. If not available a surgical mask is acceptable.

Radiation monitoring equipment



Radiation detectors (like a Geiger Muller Detector)



Personal Dosimeters to monitor the dose received by the first responder 

SECTION 2 – GATHERING VICTIM INFORMATION

1) Establish the number of victims/ patients the CALLER is reporting to the Poison Center.
2) Obtaining personal information of the victims involved:
For mass causality, once personal information of all the victims have been collected, have the CALLER or someone at the call site FAX to the Georgia Poison Center all of the victims involved.  Please include in the FAX the victims’ names, ages, and genders.
3) How many victims were EXPOSED to radiation?
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GO TO SECTION 3
4) How many victims were CONTAMINATED with radiological material?




GO TO SECTION 4

5) How many victims were EXPOSED to and CONTAMINATED with the radiological material?




REFER TO BOTH SECTIONS 3 and 4
SECTION 3 – MANAGING EXPOSURE
1) Recommend always to STABILIZE THE PATIENT FIRST (ABC’s). Consider what they have already done medically to the victims. 

2) Discuss victims’ risk of Acute Radiation Syndrome (ARS)

a. Caused by high doses of radiation being rapidly delivered to large portions of the body over a period of minutes to 6 hours
b. Early onset of vomiting followed by symptoms of bone marrow suppression, gastrointestinal damage and or cardiovascular/ central nervous system effects is indicative of a severe illness.  
FOUR SYSTEMS AFFECTED by ARS
· Hematopoietic (neutropenia, lymphopenia, anemia, low platelet, bleeding, infection)
· Gastrointestinal (N/V/D). GI bleeding and sepsis followed by death
· Neurovascular (LOC, AMS, Coma, cerebral edema, hypotension, Death) 
· Cutaneous (Delayed-onset. Erythema, blisters, ulcerations, hair loss)
3) If possible, estimate a radiation dose initially based on time to the onset of vomiting.

a. At what time was the victim exposed to the radiation? 

b. At what time after exposure did the patient vomit? 

	Estimation of External Radiation Dose Related to Onset of Vomiting (Acute Exposures Only)



	Vomiting Post Incident
	Estimated Dose
	Degree of ARS

	Less than 10 minutes
	>8 Gy
	Lethal

	10-30 mins
	6-8 Gy
	Very Severe

	Less than 1 hour
	5-7 Gy
	Severe

	1-2 hours
	3-4 Gy (LD50)
	Moderate

	More than 4 hours after
	Less than 2 Gy
	Mild to no ARS


An online calculator is available at https://remm.hhs.gov/ars_wbd.htm 
4) If possible, estimate a radiation dose initially based on the victims’ absolute lymphocyte counts and their rate of decline. Use online calculator https://remm.hhs.gov/ars_wbd.htm



Andrews Lymphocyte Depletion Curves


Curves 1-4 correspond roughly 
to the following whole-body doses: 

Curve 1 - 3.1 Gy 

Curve 2 - 4.4 Gy 

Curve 3 - 5.6 Gy 

Curve 4 - 7.1 Gy 

5) If estimated dose is > 2 Gy: 
a. Consider admitting victim to healthcare facility. Obtain medical back-up
i. Stabilize patient first!  Surgical intervention should be performed within 48 hours post exposure.

ii. Order CBC with differential q6h for a minimum of 24 hours or 2 days after exposure, whichever is later, to assess rate of decline of lymphocyte levels – SEE ANDREWS LYMPHOCYTE NOMOGRAM 
iii. Monitor for fluid and electrolyte balance and evidence of homodynamic instability

iv. Treat symptomatically with focus on prevention of infection, including empiric antibiotics appropriate for an immunocompromised patient, and appropriate antivirals in patients with history of previous herpes/ zoster and/or history of recent viral illness
b. ANTIDOTE IS NOT REQUIRED! Radiation-specific antidotes are for contaminated patients only who have suspected to have ingested or inhaled radiological material or if the material was detected in the victims wounds
c. Consider filgrastim as a bone marrow growth factor (Neupogen or equivalent). Other drugs include sargramostim, pegfilgrastim and romiplostim
d. Consider hematopoietic stem cell transplant referral if: 
i. Severe radiation exposure and or no response to current measures

ii. Labs and clinical signs warrant 

iii. Resources available 
iv. The Radiation Injury Treatment Network is charged with coordinating this activity www.ritn.net

e. If recovery occurs, register victims in long-term follow-up database 
Contact REAC/TS regarding further specific radiation management -  (865) 576-1005

6) If estimated dose is ≤ 2 Gy, with significant injury/burn: 

a. Hold victim in health care facility for injury/burn treatment

b. Consider further hematologic evaluation (CBC with diff. Q 6 H) for a minimum of 24 hours or 2 days after exposure, whichever is later

c. Register victim in long-term follow-up database 
7) If estimated dose is ≤ 2 Gy, no significant injury/burn: 
a. Consult medical back up for possible discharge home. 
b. Victim should be registered in long-term follow-up database 
c. Personal physician should check sequential CBCs with differential if whole-body dose between 0.25 - 2 Gy on an outpatient basis
SECTION 4 - MANAGING CONTAMINATION
1) Recommend for CALLER to contact nearest radiation safety officer
a. To ensure decontamination efforts are performed appropriately

b. Event responders (HAZMAT) or radiation safety officer will identify the isotope(s) 
Contact REAC/TS regarding further specific radiation questions -  (865) 576-1005

2) MAKE SURE THE PROPER PPE IS BEING USED BY ALL TREATING AND CARING FOR THE VICTIMS!  (refer back to SECTION 1 of this protocol)

3) Assessing External Contamination of the Victim
a. Contact the hospital Radiation Safety Officer to assist in the radiation assessment

b. Assess contamination pattern with radiation survey meter (Geiger-Muller Survey Meter or equivalent)
c. Evaluate for radioactive shrapnel in body and wounds and remove them when directly accessible. Place the fragment in a leaded container. Work with your RSO to accomplish this task.
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4) Decontaminate Whole Body 
a. Remove all clothing, jewelry, hair pieces, etc and double bag items
b. Decontaminate onsite or at other designated area with soap and water
c. Re-scan patient after decontamination efforts with radiation survey meter (Geiger-Muller Survey Meter)
d. Repeat decontamination until radiation reading is < 2 times background radiation level or as advised by the local medical physicist or radiation safety officer or REAC/TS
5) Evaluate if All Are True: 

a. Decontamination successful (< 2 times background radiation) 

b. Absent or minimal physical injury, victim is asymptomatic
c. Absence of internal contamination
If All Are True: 

· Send home with follow-up instructions 

· Register in event database 
· Consider follow up in Med Tox Clinic at Grady

Otherwise: Evaluate at Medical Facility 

· STABILIZE!!  Treat life- or limb-threatening injuries first!
· Obtain sequential CBCs with differential to rule out whole-body exposure and ARS 

· Remove any remaining radioactive shrapnel and place it in a leaded container and away from people (Radiation Safety Officer should be the one doing this)
6) Assessing Internal Contamination of the victim
a. Scan patient with radiation survey meter (Geiger-Muller Survey Meter)
b. Collect 24-hr urine for isotope measurement 

c. Collect 24-hr stool for isotope measurement (baseline and sequential after management) 
d. A spot urine sanple can be tested at the CDC National Center for Environmental Health laboratory. Contact the CDC EOC to discuss. 



e. Time and label all specimens 
7) Recommend to treat Internal Contamination with specific radionuclides (The ones that have an FDA-approved antidote are Radioiodine, Cesium, Thallium, Plutonium, Americium and Curium.
      Decision to treat will depend on 

· Amount of activity that has been internalized by the patient

· Total number of victims and availability of resources/personnel 

· Likelihood that patient will survive otherwise 
· Recommend that the HCF should contact REAC/TS to obtain Prussian Blue if not stocked at the HCF or in the immediate area [REAC/TS -  (865) 576-1005). Prussian Blue can also be obtained from the US supplier or the SNS in case of a radiation terrorism incident.
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Most of these medications are not FDA approved. The only ones that are approved are Prussian Blue and Calcium or Zinc DTPA and Potassium Iodide. I think medical back-up should guide this with REAC/TS
	Medication
	Administered for Isotopes
	Route of Administration & Dosage
	Duration
	Mechanism of Action

	Aluminum hydroxide
	Strontium-90
	PO:
60-100 mL
	Once
	Decreased gut absorption

	Ammonium chloride
	Strontium-90, 
Radium-226
	PO:
1-2 g q.i.d
	6 days
	Increased excretion

	Ca-DTPA
Zn-DTPA
	Plutonium-239, 
Americium-241, 
Curium-244, 
Californium-252§, 
Thorium-232§, 
Yttrium-90§ 
	IV:
1 g in 250 mL NS or 5% glucose, given in 1-2 h, or bolus over 3-4 min

Inhalation:
1g in 1:1 dilution with water or NS over 15-20 min
	Duration depends on activity of radionuclide internalized
	Chelating agent

	Calcium gluconate
	Strontium-90, 
Radium-226
	IV:
5 ampules (500 mg calcium each) in 500 mL D5W over 4 h
	6 days
	Increased excretion

	Dimercaprol
	Mercury, Lead, Arsenic, Gold, Polonium-210
	IM:
300 mg/vial for deep IM use,
2.5 mg/kg (or less) q4h x 2 days,
then bid for 1 day, 
then qd for days 5-10
	10 days
	Chelating agent


	Potassium iodide
	Iodine-131
	PO:
Adults >40 years of age
with thyroid exposure ≥ 500 cGy:
130 mg/d

Adults 18-40 years of age
with thyroid exposure ≥ 10 cGy: 130mg/dl

Pregnant or lactating women
with thyroid exposure ≥ 5 cGy:
130 mg/d 

Children and adolescents 3-18
with thyroid exposure ≥ 5 cGy:
65 mg/d 

Infants 1 month to 3 years
with thyroid exposure ≥ 5 cGy:
32.5 mg/d

Neonates from birth to 1 month
with thyroid exposure ≥ 5 cGy:
16 mg/d 
	In some incidents only a single dose of KI is required. 

In some incidents, a course of 7-14 days may be recommended. 


	Blocking agent. Must be administered shortly before or within 4 hours after the contamination with radioiodine. Consult public health officials if its use is warranted.

	Potassium phosphate, dibasic
	Phosphorus-32
	PO:
250 mg phosphorus per tablet.
Adults: 1-2 tabs p.o. qid, with full glass of water each time, with meals and at bedtime.
Children over 4y: 1 tab qid.
	 
	Blocking agent

	Propylthiouracil
	Iodine-131
	PO:
50 mg tabs, 2 tid x 8 days
	8 days
	Blocking agent

	Prussian blue

**Contact REAC/TS if this antidote is requested**
	Cesium-137, 
Thallium-201
	PO (Adults): 

1 g tid with 100-200 mL water, up to 9 g/d 

Children: 

Not FDA approved for children under 2 years old 
	≥3 weeks, titrated by urine and fecal bioassay and whole-body counting
	Ion exchanger

	Sodium alginate
	Strontium-90, 
Radium-226
	PO:
10 g powder in a 30 cc vial, add water and drink
	 
	Decreased gut absorption

	Sodium bicarbonate
	Uranium-235
(non-enriched uranium)
	IV: 

2 ampules sodium bicarbonate (44.3 mEq each, 7.5%) in 1000 mL NS, 125 mL/h,

or 

1 ampule of sodium bicarbonate (44.3 mEq, 7.5%) in 500 mL NS, 500 mL/h 

PO: 

2 tablets every 4 h until urine pH=7-8, 

or 

4 g (8 tablets) 3 tid 
	Usually IV for the first 24 h, PO for additional 2 days; 

Continuation of treatment for >3 days is rare and can be done according to titration of uranium amounts in the body
Goal is alkaline urine pH 
	Decreases renal toxicity from uranium. This is not a radiation injury. It is a chemical toxicity.

	Water
	Tritium (H-3)
	PO:
>3-4 L per day
	3 weeks
	Excretion of water
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