SUMMARY OF ACUTE MEDICAL
MANAGEMENT FOR RADIATION EXPOSURES
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CITY OF PHILADELPHIA
DEPARTMENT OF PUBLIC HEALTH
D1VISION OF DISEASE CONTROL

General Guidelines

Healthcare workers should wear a gown, double gloves, shoe covers, mask (N95 preferred), and cap as adequate

protection when treating patients contaminated with radioactive material. Reassign pregnant staff to non-radiation areas.

Agent Specific Treatment Guidelines for Internal Radiation Contamination

The following agents are to be used after internal radiation contamination has been confirmed, and the specific isotope identified.
Avoid breastfeeding after any internal contamination

1. Stabilize the patient first‘, foI‘Iowed by definitive treatment of_ serious injuries _ _ Isotope Agent Dose/Route/Schedule Contraindications/Side effects/Comments
2. Assess external contamination by use of a handheld detection meter and decontaminate as appropriate — —
3. Assess internal contamination and administer specific chelator/excretion enhancing agent Americium (Ca-DTPA ** Adults: 1g IV once, No known contraindications. Pregnancy category C
Consider if high survey readings persist following decontamination. Curium (Calcium Children <12 years: 14mg/kg not (use_Zn-DTPA). More effective than Zn-DTP_A during
A . . A . . . . Plutonium |diethylenetriaminepenta to exceed 1g IV once. the first 24 hours after exposure. Causes mineral
High readings around the nose and mouth may reflect inhalation or ingestion of radionuclides acetaie) p Continued chelation based on | deficiency, monitor serum electrolytes including zinc
4. Obtain a complete blood count (CBC) with differential as soon as possible, and repeat every 8 hours contamination assessment, and magnesium. Use with caution in patients with
5 A K d d and diati d ARS switch to Zn-DTPA for additional |hemachromatosis. Avoid breastfeeding during
. Approximate dose exposed and manage acute radiation syndrome ( ) chelation therapy (see below).  |treatment.
Americium|Zn-DTPA ** Adults: 1g IV QD, No known contraindications. Use for continued therapy
o _a® . . Curium Zinc Children <12 years: 14mg/kg not |after Ca-DTPA used during first 24 hours after
Assessment Of Radlatlon EXPOSU re and contamlnatlon Plutonium L(‘!ieth lenetriaminepenta |©© exceed 1g IV QD. exposure, or as first line for pregnant patients and when
Type of Radiation Exposure Actions aceta{e) p Continu_ed f:helation based on Ca-DTPA is unavailable. Avoid breastfeeding during
. —— contamination nent treatment.
External Exposure: All or part of the body Approxmbatle itz %bsorbfd QOs? aud fto_llczjv_v AtRj n%?allgtgme/mt gultt_jellnes Cesium  |Prussian Blue [ferric  [Adults: 3g PO TID, No known contraindications. Side effects may include
is exposed to an external radiation source. Eee elony), DESEhETN Mol eIt Clreione Eimm Thallium |hexacyanoferrate (Il)], [Children ages 2-12:1g PO TID. | constipation and electrolyte abnormalities (monitor
enhancing/uptake blocking therapy not indicated. (Radiogardase)* Treat for a minimum of 30 days  [serum electrolytes). May color feces blue. Taken with
) ) . ) ) then re-assess contamination food will stimulate biliary secretion and enhance isotope
o ; ; Decontaminate by removing external layer of clothing by cutting and rolling elimination. No data on safety among neonates and
External Contamination: Radioactive clothes away from face and place in a double bag and save. Wash skin infants. Avoid breastfeeding during treatment.
partlc!es present on §k|n or clothing, and hair with soap and water and avoid splashlqg. _Approxmate the Cobalt Gl lavage and See footnote Penicillamine as a cobalt chelator is not FDA approved,
resulting in a continuing external exposure. absorbed dose and follow ARS management guidelines (see below). purgatives (charcoal but could be considered in high dose exposure cases
Chelation/excretion enhancing/uptake blocking therapy not indicated. laxatives) ’ (>5Gy). Consult with a health physicist and Physician's
Consider benicillamine* Desk Reference (PDR) for indications and dosing. Side
T ) . Identify isotope and administer appropriate chelation/excretion enhancing > ) effects include leukopenia, thrombocytopenia, nephrotic
Inatﬁirgi groenit:r:g :ggt'i?‘négzglooarcgggorbe d treatment (see right). Perform external decontamination as outlined Iog T'gh dose/potentially syndrome. Contraindicated in pregnancy (category D).
P  Ingested, ol above if appropriate. Approximate the absorbed dose and follow ARS ELEN @AaelTIE, (VI RS FER I IR HERUma
through open wound contamination. ideli bel
management guidelines (see below). lodine Potassium lodide Age 12-40 years: 130mg PO QD, |Used to prevent thyroid cancer. Contraindicated for
(KIy** 3-12 years: 65 mg PO QD, iodine hypersensitivity. May cause thyrotoxicosis in
. o 1 month-3 years: 32 mg PO QD, |overdose. Follow TSH in neonates to avoid transient
Management of Acute Radiation Svndrome (ARS) <1 month: 16 mg PO QD. hypothyroidism. Repeat dosing not recommended for
- . - . . . . Treat daily until exposure risk no |infants unless exposure persists. Treatment not
Definition of ARS: A combination of cI|_n|caI signs and symp_toms_‘ devel_op!ng over a period of e @S T ot FEIETS @Bl (i A HESS W
hours to weeks due to a whole or partial body exposure to ionizing radiation > 1 Gray. high levels of exposure (>5 Gy). Pregnant and breast
Tissues and organs most sensitive to damage include bone marrow, skin, intestinal crypt cells, spermatocytes feeding women are to receive only one dose.
Estimate radiation exposure dose to assess prognosis and quide medical management
Obtain a complete blood count (CBC) with differential immediately. Document time of exposure and onset of vomiting Strontium | Aluminum Phospha:e S ipeisie
Dose approximation <2 Gray 2-4 Gray 4-6 Gray 6-8 Gray >8 Gray ’\CAalg_”eS“I‘\rﬂ Sulfate
Onset of vomiting after . ) ) 2 CIUIMTY
exposure >2 hours 1-2 hours 30 minutes -1 hour| 10-30 minutes <10 minutes Tritium Oral fluids (water) Oral water to tolerance all Administer oral water to tolerance and avoid water
- - - tient: intoxication. Foll lectrolytes.
% Lymphocyte decrease after exposure (may discontinue Q8H CBCs after 48 hours if no decrease observed) | PRI intoxication. Follow serum electrolytes
After 24 hours 0-20% 20-38% 38-60% 60-78% >78% Uranium |Sodium Bicarbonate* |Adults: 4g PO initially, followed by |Maintain urine pH between 8 and 9. Follow serum
After 48 hours 0-33% 33-56% 56-78% 78-96% >96% (NaHCO3) 2g PO Q4H until urine pH BUN/creatinine for signs of renal toxicity.
Degree of ARS Mild Moderate Severe Very Severe Lethal petween|iandis:
- - - - - Pediatric doses: 84-840 mg/kg
Treatment Supportive | Supportive Care, | Supportive Care, | Supportive Care, | Supportive PO in divided doses Q4-6H until
recommendations* Care**, Quinolone, Initiate | Quinolone, Initiate |Quinolone, Initiate Care, urine pH in desired range.
No antibiotics, | cytokine therapy | cytokine therapy | cytokine therapy | No quinolone, IV: 2 ampules (44.3meq each;
No cytokine | (G-CSF or GM- | (G-CSF or GM- | (G-CSF or GM- | No cytokines. 7.5%) in 1000cc normal saline @
therapy CSF or pegylated | CSF or pegylated | CSF or pegylated éﬁ?{;ﬁg‘é until desired urine pH
G-CSF)*** G-CSF) G-CSF) -

*Follow Infectious Diseases Society of America guidelines for febrile neutropenia (ANC <500 x 10° cells/L)
**Supportive care: 1) Maintenance of vascular and hemodynamic stability through IV fluids & blood products (leukoreduced and irradiated)
2) Keeping a clean patient environment through strict hand washing, scrub attire, gloves, gowns and masks for staff and visitors
3) Encourage early enteral feeding to maintain gut mucosal barrier 4) Consider anti-emetics and anti-diarrheal agents
**Jse doses recommended by Strategic National Stockpile Radiation Emergency Medical Management http://www.remm.nlm.gov/sns.htm
All cytokines are not FDA approved to treat radiation exposures, and require an FDA Emergency Use Authorization (EUA)

*Agent not FDA approved for treatment of internal radiation contamination. For non-FDA approved agents, clinicians are advised to
consult with health physicist and hospital pharmacist for dosing and schedule recommendations.

**Agent included in the managed inventory of the Strategic National Stockpile (SNS)

Report suspect cases of internal contamination to PDPH at 215 685 6740, after hours: 215 686 4514.

PDPH can coordinate ordering of SNS medications through Emergency Management and PA DOH

For more information on additional isotopes see: http://www.usuhs.edu/afrri/outreach/pdf/ncrp_Report161 2013.pdf
For more general information see: http://www.bt.cdc.gov/radiation/
or call the Armed Forces Radiobiology Research Institute (AFRRI) at 301 295 0530.
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