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	Section 9. Pharmacy 


Pharmacy Needs for Pediatrics in Disasters

PURPOSE:  

The recommendations included in this section focus on pediatric pharmacy inventory and drugs which are likely to be used during a pediatric emergency. The list of medications and the daily pediatric dosages for relevant indications are provided to help pharmacists planning an inventory, but they cannot replace comprehensive treatment and prophylaxis guidelines. The following content is based on reference material from the CDC, AAP, FDA, the National Center for Disaster Preparedness, and the CDER at the NIH.  It is recommended that hospitals consult with the CDC and regional health departments for the most up-to-date treatment guidelines. A reference section has also been included with links to clinical pathways for some important biological exposures.
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GENERAL GUIDELINES: 

The following are recommendations and guidelines for the maintenance of pediatric inventories for pharmaceuticals most likely to be needed during disasters:
1. Establish procedures for maintenance of pharmacy disaster carts (kits/bags) for pediatric patients.
2. Maintain inventory of essential pharmaceuticals (72-hour supply). 
3. Estimate supply for treatment or exposure prophylaxis of biologic agents at the facility:

Number of courses of treatment = (Daily census of pediatric patients) +
(Potential pediatric disaster victims) +
(Consider pediatric family members of hospital staff)
4. Provide appropriate facility for storage of inventory.

5. Inspect bags/cart monthly for integrity, quantities of drugs, record date of inspection on a maintenance record.

6. Plan for re-supply from local and state stockpiles; collaborate with regional emergency management planners.

7. Evaluate existing MOUs, network affiliations, local pharmacies, drug companies; maintain a list on the cart of these sources of additional drugs.

8. As per HEICS, identify unit leader/director responsible for distribution of medications in case of disaster.

9. Develop criteria to stop nonessential use of antibiotics until stockpile arrives and is distributed.

10. Regularly test pharmacy during drills.
PHARMACY INVENTORY (PEDIATRICS)

Abbreviations: E = essential, D = desired, mg = milligram, g = gram, kg = kilogram, ml = milliliter, BID = twice daily, q = every, h = hours, div = divided (for dosages based on a daily dose, which needs to be then divided into intervals), max = maximum dose, y/o = years old, IV = intravenous, IM = intramuscular, PO = by mouth, SC = subcutaneous, IO = intraosseous (note: as an alternative to the IV route in patients with vascular access problems most parenteral medications can be given via an intraosseous needle), PRN = as needed.

Many of these medications may already be in hospital’s pharmaceutical inventory.

	Exposure/Agent
	Pediatric Dose
	Importance

	Anthrax, pulmonary

Ciprofloxacin3
 or

Doxycycline2
 plus

Clindamycin

 plus

Penicillin G

Anthrax, cutaneous

Ciprofloxacin3

 or

Doxycycline2
 or

Penicillin V 250mg/5ml oral solution

 or

Amoxicillin 250mg/5ml suspension

Anthrax, post-exposure Prophylaxis

Ciprofloxacin 250mg/5ml oral suspension3
 or

Doxycycline 2
                   
	10-15 mg/kg IV q12h (max 1g/day)

2.2 mg/kg IV q12h (max 100mg/day)

10-15 mg/kg IV q12h

250,000 – 600,000 units/kg/day div q4h

10-15 mg/kg IV q12h (max 1g/day)

2.2 mg/kg IV q12h (max 100mg/day)

25-50 mg/kg/day PO div q6h

40-80 mg/kg/day PO div q8h

10-15 mg/kg PO q12h (max 1g/day)

2.2 mg/kg PO q12h (max 200mg/day)
	E

E

E

E  

E

E

D

D

E

E

	Brucellosis, serious infections

Streptomycin

 or

Rifampin

 or

Gentamicin

and

Ciprofloxacin
	15 mg/kg IM q12h (max 2g/day)

20 mg/kg/day PO/IV div q12/24h

(max 600-900mg/day)

2.5 mg/kg IV/IM every 8 hr (term neonates 1 week of age, infants/children <5 y/o)   2-2.5 mg/kg IV/IM every 8 hr

(children 5 years and older)

15 mg/kg IV q12h
	D

E

E

E


	Exposure/Agent
	Pediatric Dose
	Importance

	Brucellosis, less serious infections

Trimethoprim-Sulfamethoxazole

40mgTMP-200mgSMX /5ml suspension


	5 mg/kg TMP component q12h PO
	E

	Influenza, prophylaxis 9
Oseltamivir 12mg/ml oral suspension

 or

Amantadine 50mg/kg syrup 
	75 mg PO daily

4.4 to 8.8 mg/kg/day PO daily

(max 150 mg/day) Children 1-9 yrs.

100 mg PO BID children > 10 yrs. Or

5 mg/kg/day PO daily if weight < 40kg


	D

D

	 Influenza, therapy 9
Oseltamivir 12mg/ml oral suspension

 or

Amantadine 50mg/kg syrup

 
	See Table 3 for dosing

Same as prophylaxis (max 200mg/day)
	D

D

	Iodine Radionuclide Exposure

Potassium iodide (KI)

 or

ThyroShield TM


	See Table 4 for preparation 4

See Table 5 for dosing 8
	E

D

	Nerve Agents


Pralidoxime 1g/20ml


Atropine sulfate Inj. 1 mg/10 ml

Atropine/Pralidoxime Autoinjector (Mark-I) 6


	25-50mg/kg IV/IM (max 1g IV, 2g IM), repeat within 30-60min, then q1h x 1-2 doses PRN

0.05-0.1mg/kg IV/IM (min 0.1mg, max 5mg)

see table 6 for dosing
	E

E

D

	Plague 

Gentamicin

 or

Streptomycin

 or
Doxycycline

 or
Ciprofloxacin 


	2.5 mg/kg IV q8h

15 mg/kg IM q12h

2.2 mg/kg IV q12h (max 200mg/day)

5 mg/kg IV q12h
	E

D

D

D


	Exposure / Agent
	Pediatric Dose
	Importance

	Plague meningitis

Chloramphenicol


	25 mg/kg IV q 6h (max 4g/day) 11
	D

	Plague, post-exposure prophylaxis

Doxycycline 2
 or

Ciprofloxacin 250mg/5ml oral suspension

 
	2.2 mg/kg PO q12h (max 100mg)

20 mg/kg PO q12h (max. 1g/day)
	E

E

	Pneumonia Plague

Doxycycline 2
 or

Ciprofloxacin 250mg/5ml oral suspension


	2.2 mg/kg PO q12h (max 200mg/day)

20mg/kg PO q12h
	E

E

	Pneumonic Tularemia

Gentamicin 10
 or

Streptomycin 10
 or
Doxycycline

 or
Ciprofloxacin

 or

Chloramphenicol


	2.5 mg/kg IV q8h

15 mg/kg IM q12h

2.2 mg/kg IV q12h (max 200mg/day)

15 mg/kg IV q12h (max 1g)

15 mg/kg IV q6h (max 4g) 11
	E

D

D

D

D

	Pulmonary Agents
Sodium bicarbonate 4.2% and 7.5%

Sodium nitrate 3% 5
Sodium thiosulfate 25%


	1mEq/kg/dose (2ml/kg of 4.2% sol. (for neonates) or 1.1ml/gk of 7.5% sol.) IV/IO

See table 2 for dosing

1.65 ml/kg (max 50ml)


	E

          E

E

	Viral Hemorrhagic Fever


	Ribavirin 1
	D


	Analgesics
	Pediatric Dose
	Importance

	Acetaminophen 80,160mg/0.8ml oral solution

Ibuprofen 100mg/5ml oral solution

Morphine Inj. 1mg/ml

Morphine 10mg/ml oral solution
	10-15 mg/kg q4h

5-10 mg/kg q6h

0.1-0.2 mg/kg IM/IV/SC q2-4h

(max 15 mg/dose) PRN

0.2-0.5mg/kg q4-6h PRN
	E

E

E

E



	Emergency Drugs
	Pediatric Dose
	Importance

	Albuterol 2.5mg/3ml nebulizer solution

Artificial Tears Eye Drops

Atropine sulfate Inj. 1mg/10 ml

Bacitracin ointment

Calcium Chloride 10% Inj. 1g/10ml

Dexamethasone Inj. 4mg/ml

Dextrose 50% Inj. 25g/50ml

Diazepam Inj. 10mg/2 ml

Diphenhydramine Inj. 50mg/ml

Dopamine Inj. 200mg/5ml

Epinephrine (1/10,000) Inj. 0.1 mg/ml for cardiac arrest

Furosemide Inj. 10mg/10ml

Ketamine Inj. 10mg/ml

Lidocaine 2% Inj., 5ml

Mannitol 25% Inj. 12.5g, 50ml

Midazolam Inj. 1mg/ml

Phenytoin Inj. 250mg/5ml

Prednisone 5mg/5ml syrup

Silver Sulfadiazine cream
	<1y: 0.05-0.15 mg/kg q4h PRN

1-5y: 1.25-2.5 mg/kg q4h PRN

5-12y: 2.5 mg/dose q4h PRN

>12y: 2.5-5 mg/dose q4h PRN

Topical symptomatic care

0.02 mg/kg IV/IO/IM (min 0.1mg, max 0.5mg (child), max 1mg (adolescent)

Topical wound/burn care

20 mg/kg (0.2ml/kg) slow IV/IO

0.5-2mg/kg/day IV/IM div q6h

0.25-1g/kg (0.5-2ml/kg) IV/IO

(neonates: do not exceed 12.5%, dilute 1:3 with sterile water)

0.05-0.3mg/kg (max 10mg) IV

1.25mg/kg IV q6h

2-20 microgram/kg/minute IV

0.01mg/kg IV/IO

0.5-2mg/kg IV

2-3mg/kg IM

loading dose: 1mg/kg IV/IO

0.25g/kg/dose IV over 30 minutes

0.1-0.2mg/kg (max 10mg) IV/IM

15-20mg/kg IV loading dose

2mg/kg/day PO div BID

topical burn care
	E

D

E

D

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E




FOOTNOTES

1 Ribavirin IV: loading dose 30 mg/kg IV once (max. dose 2g), then 16 mg/kg IV (max. dose 500 mg) q6h for 4 days, then 8 mg/kg (max. dose 500 mg) for 6 days; Ribavirin PO: loading dose of 30 mg/kg PO once, then 15 mg/kg/day PO div q12 for 10 days 

2 See Table 1 for doxycycline suspension recipe

3 Ciprofloxacin is the preferred agent, safety and effectiveness for this indication have been established in children (Meyerhoff et al, 2004); it is also recommended for use in pregnant women; amoxicillin may be considered as an alternative in children (MMWR 2001)

4 See Table 4 for KI suspension preparation and dosing

5 See Table 2 for sodium nitrate dosing
6 See Table 6 for Autoinjector usage

7 See Table 5 for dosing of TyroShieldTM
8 See Table 3 Oseltamvir Dosing for details

9 Streptomycin or gentamicin is the preferred choices

10 Serum concentrations should be maintained between 5-20 microgram/ml; concentrations over 25 microgram/ml can cause reversible bone marrow suppression

DRUG PREPARATION AND DOSING

Table 8.1: Doxycycline suspension preparation (adapted from FDA reference material, 2005): The second column indicates the portion of a tablet, which needs to be crushed and suspended for an individual patient in order to achieve the desired milligram concentration indicated in column 1. Columns 3 and 4: Dosage uniformity determination: analysis of crushed tablets mixed with low fat chocolate milk.
	Dosage
(Mg)
	Tablet Portion
	Mg Doxycycline:
Average and SD
	Mg Doxycycline:
Range

	100 Mg
	1
	96.1+/-0.6
	95.6-96.7

	75 Mg
	¾
	67.8+/-3.1
	64.4-70.5

	50 Mg
	½
	47.0+/-2.4
	42.9-49.5

	25 Mg
	¼
	23.8+/-3.5
	18.3-32.1


* % Desired Dosage based on an average tablet assay of 97% equating to 100% dosage.

Table 8.2: Sodium nitrate dosing (Berlin et al, 1970)

	Estimated Hgb (g/dl) for average child
	Sodium nitrate (3%)

Dosage (ml/kg)

	7
	0.19

	8
	0.22

	9
	0.25

	10
	0.27

	11
	0.30

	12
	0.33

	13
	0.36

	14
	0.39

	
	Maximum 10 ml


OSELTAMIVIR DOSING RECOMMENDATIONS FOR CHILDREN

Oseltamivir is not approved in children < 13 years for prophylaxis of influenza, but is approved for treatment in children over 1 year of age. Amantadine is cheaper than oseltamivir and approved in children > 1 year, but is only active against Influenza A. See Table 3 for the dosing of oseltamivir for therapy of influenza.
Table 8.3: Influenza treatment with oseltamivir (CDC, 2002; Prod Info Tamiflu(R), 2001)
	Weight*
	Dose

	>1 year, ≤ 15 kg
	30 mg BID

	> 15 kg to 23 kg
	45 mg BID

	> 23 kg to 40 kg
	60 mg BID

	> 40 kg
	75 mg BID


SOLUTION PREPARATION FOR 65 MG POTASSIUM IODIDE TABLET
(FDA reference material)
Preparation of mixture using 65mg KI tablets:
1. Grind the potassium iodide 65 mg tablet into powder
· Put one 65mg potassium iodide tablet into a small bowl and grind it into a fine powder using the back of the metal teaspoon against the inside of the bowl. The powder should not have any large pieces. 

2. Mix potassium iodide powder into a Drink
· Add four teaspoonfuls of water to the potassium iodide powder in the small bowl. Use a spoon to mix them together until the potassium iodide powder is dissolved in the water. 

3. Mix drink of choice with potassium iodide powder and water solution
· Add four teaspoonfuls of drink to the potassium iodide powder and water mixture described in Step 2. 

The amount of potassium iodide in the drink is 8.125 mg per teaspoon. The number of teaspoonfuls of the drink to give your child depends on your child's age. Table 3 shows how many teaspoonfuls of potassium iodide mixture to give to an adolescent, child, or infant. 
Please pay attention to the number of teaspoonfuls recommended when using a potassium iodide 65 mg tablet as it is different from the number of teaspoonfuls given when using a potassium iodide 130 mg tablet.
Table 8.4: Recommended doses of KI for children and infants with predicted thyroid radioactivity exposures equal to or greater than 5 cGy1, using 65 mg tablet preparations.
	If your child is:
	Give your child this amount of potassium iodide (KI) *
	Which is 

	Between 4 and 12 years old
	8 teaspoonfuls 
(NOT tablespoonfuls)
	65 mg of potassium iodide (KI)

	Over 1 month through 3 years
	4 teaspoonfuls 
(NOT tablespoonfuls)
	32.5 mg of potassium iodide (KI)

	An infant from birth through 1 month
	2 teaspoonfuls
(NOT tablespoonfuls)
	16.25 mg of potassium iodide (KI)


* The amount to give your child for one dose. You should give your child one dose each day.
1 FDA, Guidance: Potassium Iodide as a Thyroid Blocking Agent in Radiation Emergencies, December 2001.

THYROSHIELDTM  DOSING RECOMMENDATIONS FOR CHILDREN

Table 8.5: Manufacturer’s dosing recommendation for ThyroShieldTM (table from Consumer Package Insert); available from Fleming & Company, Pharmaceuticals, Fenton, St. Louis Co., MO 63026, 1-800-343-0164
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MARK-1 KIT USE IN PEDIATRICS

New York City Protocol for Infants and Children 

in a Nerve Gas Release

Most published recommendations for treatment of pediatric nerve agent poisoning are based upon standard resuscitation doses for these agents. However, certain medical and operational concerns suggest that an alternative approach may be warranted for treatment of children by emergency medical personnel following mass chemical events. 1) There is evidence both that suprapharmacologic doses may be warranted and that side effects from antidote overdosage can be tolerated. 2) There is concern that many emergency medical personnel will have difficulty determining both the age of the child and the severity of the symptoms. Therefore, the Regional Emergency Medical Advisory Committee (REMAC) of New York City and the Fire Department, City of New York (FDNY), Bureau of Emergency Medical Services, in collaboration with the Center for Pediatric Emergency Medicine (CPEM) of the New York University School of Medicine and the Bellevue Hospital Center, have developed a pediatric nerve agent antidote dosing schedule that addresses these considerations. This schedule is reproduced in the Table that follows:

Table 8.6: NYC Protocol for Infants and Children in a Nerve Gas Release

	Tag

Color
	Exposure,

Respiratory

Distress,

Agitation,

SLUDGEM
	Atropine and 2-PAM Doses

Monitoring Interval


	Atropine

Repeat

Dosing



	RED

(Pediatric)
	Yes
	Age

<1

years
	1 Peds Atropine Auto-injector (0.5 mg)

No 2-PAM

Monitor every 3 minutes
	Atropine

every 3

minutes as

needed

	
	
	Age

1-8

years
	1 Atropine Auto-injector (2mg)

1 2-PAM Auto-injector (600 mg)

Monitor every 3 minutes
	

	GREEN

(Pediatric)
	No
	None

Monitor every 10 minutes for evidence of exposure

	NOTE: TREATMENTS LISTED ABOVE ARE FOR PATIENTS < 8 YEARS OLD ONLY


These doses are comparable to those being administered to adults with severe symptoms and within limits deemed tolerable following accidental nerve agent overdose in children. We conclude that the above approach is likely a safe and effective alternative to weight based dosing of children, which will be nearly impossible to attain under field conditions.1.
1.  Foltin G et al. Pediatric Nerve Agent Poisoning: Medical and Operational Considerations

for Emergency Medical Services in a Large American City, Submitted for publication May  2005.
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