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PURPOSE:
To determine if there was any significant difference in the amounts of nerve agent antidotes (atropine sulfate and pralidoxime chloride) stocked in hospitals prior to and after the 9/11/01 terrorist attacks by comparing antidote stocking surveys of hospitals which were involved in disaster drills involving chemical weapons of mass destruction.

BACKROUND:
On June 8, 2000, 14 Chicago-area hospitals participated in a disaster drill involving a sarin bomb release at Comisky Park. Afterwards, these hospitals were surveyed regarding amounts of injectable atropine sulfate and pralidoxime chloride (Protopam®, also known as 2-Pam) in inventory.  The Illinois Poison Center (IPC) published data and conclusions in “Results of A Survey On Antidote Preparedness During A Disaster Drill Involving A Nerve Agent” (EPIC September 2000, vol. oo, number 4, pages 4-5).  Data collected from this pre-9/11 survey are shown in table 1.

TABLE 1

Nerve Agent Antidotes for 14 Hospitals (June 08, 2000)

	Hospital
	Protopam R 1 gram vials
	Atropine Sulfate Total mg

	1
	0
	30

	2
	0
	40

	3
	0
	63

	4
	0
	170

	5
	2
	144

	6
	3
	440

	7
	5
	1255

	8
	6
	95

	9
	6
	146

	10
	6
	380

	11
	7
	875

	12
	10
	1200

	13
	12
	783

	14
	60
	2800


On Sunday, September 29, 2002, a similar disaster drill was conducted involving a sarin release at a mental health facility in southern Cook County.  There were 68 volunteer “victims” in this drill.  They presented with varying degrees of symptom severity and were transported to eight Illinois hospital emergency departments and one northwest Indiana hospital.  The antidote survey was repeated immediately after the 9/29/02 drill.

Note: The hospitals participating in the two separate disaster drills were not the same.  None of the hospitals had advance knowledge of the chemical component of the disaster drill. 

METHODS:
The pharmacy departments of the eight participating Illinois hospitals were surveyed by telephone within two weeks of the September 29th disaster drill.  The following two questions were asked:

1) How many one-gram vials of pralidoxime chloride were in the hospital’s inventory on the day of the drill?

2) What is the best estimate of the total number of milligrams of injectable atropine sulfate that could have been mobilized from all sites within the institution on the day of the drill?









When the results of this survey were tabulated, the mean and median amounts of each antidote were determined and compared to the previous disaster drill.

RESULTS:

Data gathered from the 9/29/02 disaster drill survey are compiled in table 2.  Table 3 is a comparison of aggregate data collected from the pre-9/11 and post-9/11 drills:

TABLE 2

Nerve agent antidotes for eight Illinois hospitals (September 29, 2002)

	Hospital
	Protopam® 1gram vials
	Atropine sulfate (total mg)

	1
	4
	725

	2
	5
	450

	3
	6
	245

	4
	10
	432

	5
	12
	110

	6
	12
	600

	7
	18
	3000

	8
	54
	1500


TABLE 3

Comparison of pre-9/11 and post-9/11 nerve agent antidote stocks

	Quantity
	Pre-9/11

6/08/00

14 Illinois Hospitals
	Post-9/11
9/20/02

8 Illinois Hospitals


	Percent rate of change

	Median amount (grams) pralidoxime chloride
	5.5
	11
	100% increase

	Mean amount (grams)

 pralidoxime chloride
	8.4
	14.9
	81% increase

	Median amount (mgs) atropine sulfate
	275
	525
	91% increase

	Mean amount (mgs) atropine sulfate
	602
	873
	47% increase

	Number of hospitals with 0 grams pralidoxime chloride
	4 (28.6%)
	0 (0%)
	28.6% decrease

	Number of hospitals with less than 100mg atropine sulfate
	4 (28.6%)
	0 (0%)
	28.6% decrease


Comparing the pre-9/11 and post-9/11 stocks of pralidoxime chloride, the median amount increased by 100 percent while the mean increased by 81 percent.  Regarding atropine sulfate, the median amount increased by 91 percent while the mean increased by 47 percent.  Improvement also was noted in that no hospital in the post-9/11 survey was found to be out of stock of pralidoxime chloride and none had less than 100 mg of atropine sulfate.

CONCLUSION:

Based on evaluation of data sets derived from pre-9/11 and post-9/11 nerve-agent disaster drills, we observe higher rates of nerve agent antidote-preparedness in Chicago area hospitals.  This observation may be attributed to sustained efforts in professional education concerning preparedness strategies for incidents involving weapons of mass destruction (WMD). 

Groups such as the Illinois Medical Emergency Response Team (IMERT), the Illinois Department of Public Health (IDPH) and the Clinical, Administrative, Professional and Emergency Services (CAPES) department of the Metropolitan Chicago Healthcare Council (MCHC) and others, continue to spearhead these educational efforts.

In answer to the question “How much is enough?”, there is no minimum amount of antidotes mandated by any state, federal or accreditation agency. In the event of a real nerve agent or other WMD attack, hospitals would provide emergency care to mass casualties for several hours while awaiting arrival of supplies and support from municipal, state and federal agencies (e.g., the Illinois Pharmaceutical Stockpile (IPS) and the National Pharmaceutical Stockpile (NPS)).

Hospital pharmacy department managers, emergency department administrators, and pharmacy and therapeutics committee members should be continually engaged in hospital readiness exercises to efficiently handle multiple injuries from hazardous materials incidents or WMD attacks.

A final observation was that four out of 14 (28.6 percent) of hospitals in the pre-9/11 drill, and four out of eight (50 percent) in the post-9/11 drill called the IPC with patient management questions.  The IPC toll-free number, 1-800-222-1222, is a 24/7/365 emergency service available to all health professionals and the general public for assistance with any toxicologic emergency including hazardous materials incidents and disaster drills. 

The previous article “Results of A Survey On Antidote Preparedness During A Disaster Drill Involving A Nerve Agent” also discussed the toxicity of nerve agents along with rationale and dosing for nerve agent antidotes.  Copies may be obtained either by calling the Illinois College of Emergency Physician’s office at 630-495-6400 or the IPC at 

1-800-222-1222 (select option 3 on the menu).  

