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Introduction: In the event of a major chemical, biological, radiological, nuclear, or explosive
(CBRNE) attack or a natural disaster, large quantities of pharmaceuticals and medical supplies
may be required with little or no warning. Pharmaceutical surge capacity for immediate re-
sponse, before Strategic National Stockpile (SNS) supplies become available, remains a signifi-
cant gap in emergency preparedness. To date, limited attempts have been made to assess collec-
tive regional hospital pharmaceutical response capabilities. In this project, we characterized the
level of hospital pharmaceutical response preparedness in a major metropolitan region. Methods:
The Johns Hopkins Office of Critical Event Preparedness and Response (CEPAR) convened a
collaborative partnership to assess hospital pharmaceutical response capabilities. A survey was
developed to characterize pharmaceutical response preparedness to CBRNE threats. Results: All
22 acute care hospitals in the Maryland region were sent pharmaceutical response surveys, and
responses were received from 86 % (19/22). Within the past year, 84 % (16/19) of hospitals had im-
plemented an exercise with pharmacy participation. More than half of the hospitals expect to re-
ceive assistance from the SNS in 48 hours or less. Seventy-four percent (14/19) of the hospitals re-
ported an additional dedicated reserve supply for biological events, 74% (14/19) for chemical
events, and 58 % (11/19) for radiological events. Conclusion: Many hospitals in this metropolitan
region have taken important steps toward enhancing pharmaceutical preparedness. However,
hospitals generally remain underprepared for CBRNE threats and collectively have limited sup-
plies of antibiotics to provide prophylaxis or treatment for hospital staff, their families, and pa-
tients in the event of a significant biological incident.

IN THE EVENT of a major attack on the civilian popula- fessionals, and public health advocates seek to determine
tion, large quantities of pharmaceuticals and medical the best ways to mitigate the potential impact of a chemi-
supplies may be required with little or no warning. As cal, biological, radiological, nuclear, or explosive
government authorities, disaster planners, healthcare pro- (CBRNE) event or a natural disaster, close coordination
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between hospitals and public health systems, as well en-
hanced partnerships with federal, state, and local agen-
cies, are clearly essential elements of any successful plan.

The Strategic National Stockpile (SNS) was initially
developed in 1999 to assist states and communities in re-
sponding to public health emergencies. As a repository of
antibiotics, antitoxins, life-support medications, and
medical/surgical supplies, the SNS is designed to supple-
ment and resupply state and local public health agencies
during a declared emergency. The SNS is comprised of
“push packages” and vendor managed inventory (VMI)
that may be activated in response to different scenarios.
Push packages contain a broad spectrum of assets and are
strategically positioned for immediate delivery to desig-
nated sites within 12 hours of the federal decision to de-
ploy. VMI consists of supplies that may be deployed
within 24 to 36 hours for a specific identified threat.'

The SNS is an important national resource, although it
is not intended for first response but rather as a supple-
ment to state and local responses. Though SNS assets can
be deployed rapidly to local and state repositories, logis-
tical challenges of the actual delivery, distribution, and
dispensing to people in need may contribute to delays.
Furthermore, concerns have been expressed that individ-
ual facilities, health departments, and local governments
may not be well informed about the processes involved
with receipt of SNS supplies. Efforts to strengthen local
and state pharmaceutical response preparedness are of
highest priority and may have a direct impact on potential
lives saved. A relative lack of attention focused on phar-
maceutical surge capacity for use during the period im-
mediately following an event, before the SNS may be-
come available, remains a significant gap in emergency
preparedness at the local and regional levels.

In many states, each local health department has been
assigned the responsibility for developing emergency
plans for distributing medications until the SNS re-
sources become available.? In addition, hospitals have
been tasked with developing institutional response plans.
Although hospitals have taken an accelerated interest in
disaster preparedness and are reexamining their disaster
plans, competing priorities have left this issue relatively
underexamined.

While health departments, working with the federal
government, have assumed responsibility for meeting
mass prophylaxis needs for the population at large, hos-
pitals are expected to prepare for an immediate and sus-
tained response for up to 72 hours and to be able to meet
their own pharmaceutical needs for staff and their fami-
lies and for patients during public health emergencies.’
As demonstrated in the aftermath of Hurricane Katrina,
hospitals may be called on to maintain self-sufficiency
for extended periods of time. Without proper planning,
required supplies may be inadequate, damaged, or ex-
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pired during an emergency. Furthermore, without prede-
termined arrangements, local suppliers may be over-
loaded by simultaneous requests for pharmaceuticals.
Anticipated channels for obtaining additional pharma-
ceutical supplies may prove unreliable due to shortages
or the logistical challenges of accessing out-of-state
stock. Accordingly, hospital pharmacy staff and adminis-
trators must work closely with institutional disaster plan-
ners to ensure that critical needs would be adequately
met.

To date, limited attempts have been made to assess col-
lective regional hospital pharmaceutical response capa-
bilities. In this project, we characterized the level of hos-
pital pharmaceutical response preparedness in a major
metropolitan region.

METHODS

Development of Partnerships

In late 2004, the Johns Hopkins Office of Critical
Event Preparedness and Response (CEPAR) was charged
through the Health Resources and Services Administra-
tion (HRSA) Bioterrorism Hospital Preparedness Pro-
gram (BHPP) in Maryland with assessing current phar-
maceutical response capabilities and developing a
collaborative pharmaceutical response plan for acute care
hospitals in the state. The Pharmaceutical Response Proj-
ect (PRP) represents a partnership between CEPAR and
local and state agencies, including the Maryland Board of
Pharmacy, the Maryland Society for Health-System
Pharmacists (MSHP), the Department of Health and
Mental Hygiene (DHMH), the Baltimore City Health De-
partment (BCHD), the Maryland Institute for Emergency
Medical Services Systems (MIEMSS), and the Maryland
Emergency Management Agency (MEMA). Designated
representatives from each of these agencies were
appointed to an advisory panel, and meetings were
convened to discuss and address issues related to phar-
maceutical availability during public health emergencies.
The primary goal of the PRP, as defined by the panelists,
was enhancement of regional and statewide pharmaceuti-
cal response planning with respect to hospitals in
CBRNE incidents, particularly those involving biologi-
cal agents.

Target Area

One of the first tasks of the Pharmaceutical Response
Project was to define the existing hospital pharmaceuti-
cal response capability of a major metropolitan region in
the state. Maryland is divided into five Health and Med-
ical Planning Regions. The metropolitan region selected
includes Baltimore City and five surrounding counties,
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with an estimated population of 2,466,650.* This region
also has approximately half of the state’s acute care hos-
pitals (22 of 45).

Survey Development

A survey was designed to assess current regional phar-
maceutical response preparedness and existing capabili-
ties. Key questions were developed to characterize the
state of preparedness regarding pharmaceutical response
to biological, chemical, or radiological threats and to ob-
tain a detailed assessment of acute care hospitals regard-
ing existing regional pharmaceutical supplies. Other
standardized survey instruments, including the CDC
Public Health Preparedness and Response Capacity In-
ventory,” the MIEMSS Maryland Hospital Emergency
Preparedness Survey,® and the AHRQ “Understanding
Needs for Health System Preparedness and Capacity for
Bioterrorist Attacks,”” were reviewed for items related to
pharmaceutical preparedness; these items were incorpo-
rated in the PRP survey.

Specifically, the survey elicited information on: (1) re-
gional hospital pharmaceutical response preparedness, in-
cluding prior establishment of specific protocols and written
agreements, access to emergency supply systems, and delin-
eated plans for coordination with SNS assets and exercises
conducted; (2) hospital pharmaceutical response capacity
for given biological, chemical, and radiological scenarios,
including emergency access to supplies; and (3) cataloguing
of pharmaceutical supplies by quantity and type.

Additional relevant information, such as hospital char-
acteristics including setting, staffing, and bed capacity,
were obtained from other open sources.® The PRP expert
panel selected hospital pharmacy directors as the survey
respondents, since they were deemed to have greatest
knowledge of existing dedicated reserve hospital phar-
maceutical supplies. Initial drafts of the survey were de-
veloped in collaboration with hospital pharmacists, the
Board of Pharmacy, and the MSHP. Draft versions were
reviewed and incorporated feedback from each of the
partner agencies. The survey was designed to take 25-30
minutes to complete and was successfully piloted with
several directors of hospital pharmacies. The survey was
then administered to all directors of acute care hospital
pharmacies in the study region. The survey can be found
at http://www liebertonline.com/bsp.

RESULTS

All 22 acute care hospitals in the Maryland region of
interest were sent pharmaceutical response surveys. Re-
sponses were received from 86% (19/22) of the acute
care hospitals in the region.
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The majority of regional hospitals have considered
pharmaceutical preparedness as an important component
of disaster preparedness planning. Within the past year,
84% (16/19) of hospitals had implemented an exercise
with pharmacy participation, including five full-scale
drills, eight functional drills, and three tabletop exercises.
The responses suggest that hospital pharmaceutical pre-
paredness capabilities are greatest for biological inci-
dents, followed to a lesser degree by preparedness for
chemical incidents and radiological incidents. Among the
hospitals represented by the survey respondents, 95%
(18/19) had assessed their pharmaceutical inventory to
determine whether the hospital could support the treat-
ment and prophylaxis of patients exposed to biological
agents, 68% (13/19) had assessed their pharmaceutical
inventory for treatment of patients exposed to chemical
agents, and 63% (12/19) had assessed their pharmaceuti-
cal inventory for treatment and prophylaxis of patients
exposed to radiological agents.

Securing emergency pharmaceutical supply systems is
an important aspect of readiness. Fifty-eight percent of
the hospitals represented (11/19) had written agreements
or memoranda of understanding (MOU) for obtaining or
pooling pharmaceutical and medical supplies with other
hospitals, offering potential access to supplies from out-
side institutions. Forty-seven percent of hospitals repre-
sented (9/19) had protocols for requesting assistance
from the SNS through the local health department, and
68% (13/19) had protocols for securely receiving and
transporting emergency pharmaceuticals within the hos-
pital.

Of note, 16% (3/19) of hospitals expect to receive as-
sistance from the SNS within 12 hours, 16% (3/19)
within 24 hours, 21% (4/19) within 48 hours, and 42%
(8/19) within 72 hours (Figure 1). Overall, more than half
of the hospitals expect to receive assistance from the SNS
in 48 hours or less based on anticipated delivery times. In
the event of their being unable to obtain any outside phar-
maceutical supplies, 95% (18/19) of hospitals believe
that their facility would be able to independently main-
tain patient care standards for 72 hours. When asked
whether the hospital, operating at normal capacity, could
respond to an aerosolized anthrax incident with an addi-
tional 100 patients requiring inpatient treatment, 53%
(10/19) responded that they could operate without out-
side assistance for at least 72 hours, and an additional
32% (6/19) responded that they could operate without as-
sistance for 48 hours.

The purpose of the survey was to quantify only exist-
ing dedicated reserve supplies at each hospital according
to strength/concentration, dosage form, and dosage units.
A dosage unit was defined as the count of a given spe-
cific strength and dosage form. Seventy-four percent
(14/19) of the hospitals reported an additional dedicated
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FIGURE 1.
PROPHYLAXIS AND TREATMENT FOR A 72-HOUR PERIOD

reserve supply for biological events, 74% (14/19) for
chemical events, and 58% (11/19) for radiological
events. On a regional basis, combined hospital doses of
ciprofloxacin and doxycycline from the 19 hospitals re-
sponding to the survey totaled 286,464 oral doses for
prophylaxis and 2,698 parenteral doses for treatment.
Included in these totals were 446 regional doses of
ciprofloxacin and doxycycline suspension for use in pro-
phylaxis of pediatric populations. A detailed assessment
of regional hospital pharmaceutical preparedness is de-
scribed in Tables 1 and 2.

LIMITATIONS

One of the limitations of the study is that there was no
attempt to characterize all hospital pharmaceutical sup-
plies. Therefore, our results may underestimate the hos-
pitals’ collective resources. Hospital pharmaceutical sup-
plies may vary on a daily basis and may already be
accounted for during an emergency. Since an existing
separate dedicated hospital pharmaceutical supply re-
flects a more stable measure of hospital preparedness, the
survey quantified only these dedicated hospital pharma-
ceutical caches, rather than all pharmaceutical supplies
available for CBRNE incidents in each hospital.

Although respondents were requested to use all
sources of information available in completing the sur-
vey, survey responses may still not fully and accurately
reflect all existing dedicated hospital pharmaceutical re-
serves. Furthermore, dedicated pharmaceutical reserve
supplies represent only one aspect of pharmaceutical re-

COMPARISON OF AVAILABLE DOSES WITH REQUIRED UNIT DOSES OF CIPROFLOXACIN AND DOXYCYCLINE FOR

sponse planning. This project did not address caches that
may become available to the hospital or non-hospital
populations from public health resources, community
health centers, or other government facilities (e.g., local
VA hospitals). Hospitals that have fewer pharmaceutical

PHARMACEUTICAL ASSESSMENT OF
REGIONAL HOSPITALS

TABLE 1.

Hospitals,
Number (%)

Pharmacy participation in a hospital

disaster drill 16 (84)
Written agreement or memorandum of

understanding for obtaining pharmaceutical

or medical supplies 11 (58)
Protocol for requesting assistance from the SNS 9 (47)
Protocol for how emergency pharmaceuticals

could be received and transported 13 (98)
Expect to receive assistance from the SNS in

12 hours 3 (16)
Expect to receive assistance from the SNS in

24 hours 3 (16)
Expect to receive assistance from the SNS in

48 hours 4 (21)
Expect to receive assistance from the SNS in

72 hours 8 (42)
Expect the facility to be able to function

independently for up to 72 hours 18 (95)
Expect the hospital to be able to operate at

normal capacity with an additional 100

patients for 48 hours 6 (32)
Expect the hospital to be able to operate at

normal capacity with an additional 100

patients for 72 hours 10 (53)
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TABLE 2. PHARMACEUTICAL ASSESSMENT FOR EVENTS INVOLVING BIOLOGICAL, CHEMICAL, OR RADIOLOGICAL AGENTS (N = 19)

Assessment of pharmaceutical inventory

Written plan for prophylaxis

Written plan for treatment

Written protocol for dosage requirements

Identified emergency pharmaceutical supply system via local
pharmacies

Identified emergency pharmaceutical supply system via
pharmaceutical vendors

Dedicated reserve supply of pharmaceuticals

Biological, Chemical, Radiological,
Number (%) Number (%) Number (%)
18 (95) 13 (68) 12 (63)
17 (89) NA 10 (53)
16 (84) 13 (68) 11 (58)
15 (79) 13 (68) 12 (63)

8 (42) 6 (32) 5 (26)

6 (32) 6 (32) 4 (2D
14 (74) 14 (74) 11 (58)

reserves are not necessarily less prepared; rather, they
may have chosen to allocate limited resources in other
ways to enhance preparedness (e.g., staff training for bio-
logical incidents).

DISCUSSION

Efforts to describe the regional level of hospital phar-
maceutical response preparedness for CBRNE incidents
in a major metropolitan area have not been previously re-
ported in the literature. This may reflect the need to bal-
ance the sensitive nature of the topic with the importance
of bringing increased attention to addressing prepared-
ness needs for CBRNE incidents and other public health
emergencies. In exploring hospital pharmaceutical re-
sponse preparedness, several points are worth noting.

There is a marked disparity between expectations and
the likely timeframe for assistance to become available
from the SNS. While over half of the hospitals expect to
receive assistance from the SNS within 48 hours, the
consensus of the PRP panelists was that hospitals must
plan to remain self-sufficient and should not expect to re-
ceive assistance from the SNS for up to 72 hours (allow-
ing for distribution, delivery, local setup, and dispensing
to people in need).

Another striking difference is found between the re-
spondents’ perceptions of pharmaceutical capabilities
and actual existing reserve pharmaceutical supplies. For
example, comparison of reserve doses of parenteral
ciprofloxacin and doxycycline at each hospital with the
calculated required doses to hypothetically treat an addi-
tional 100 patients requiring inpatient treatment for 72
hours demonstrates that only one responding hospital had
sufficient reserves to meet these needs.

Considering the current range of pharmaceuticals re-
ported, little uniformity exists in the choice of medica-
tions that have been stockpiled. Several hospitals in the
region have already developed large stocks of selected

pharmaceuticals, most notably ciprofloxacin and doxy-
cycline, while others have limited supplies. Regional
pharmaceutical preparedness may be strengthened
through more detailed guidance. In support of this, 89%
(17/19) of hospitals reported that specific guidelines on
maintaining an optimal hospital pharmaceutical cache
would be useful in preparedness planning.

Regarding biological threats, recommended prophy-
laxis and treatment for three of the six CDC Category A
biological agents (anthrax, plague, tularemia) include ei-
ther ciprofloxacin or doxycycline, making these logical
choices for stockpiling.’~!* Regionally, the combined
doses of ciprofloxacin and doxycycline totaled 286,464
oral doses for prophylaxis and 2,698 parenteral doses for
treatment (Figure 1). This represents an estimate, as addi-
tional smaller quantities of nonstandard dosages and
other antibiotics have been identified. The total reserve
doses identified fall significantly short of the calculated
863,112 oral doses for prophylaxis of target groups iden-
tified by PRP panel consensus (hospital staff, staff fami-
lies, and inpatients) and the 13,200 parenteral doses for
treatment (100 additional patients requiring inpatient
treatment for each hospital beyond normal capacity as
defined by HRSA) required for a 72-hour period.!* The
shortfall may reflect lack of clear guidance on how to
conduct pharmaceutical preparedness. Other explana-
tions may be that hospitals have not taken into considera-
tion prophylaxis of staff or the family members of staff in
their pharmaceutical response planning or that the survey
assessment was conducted relatively early in the se-
quence of phased-in preparedness. Finally, given budget
constraints, hospitals simply may not be able to afford
these pharmaceuticals.

While there is a regional shortfall of ciprofloxacin and
doxycycline needed for prophylaxis and treatment, a
number of hospitals in the region have chosen to stock
more limited quantities of other medications such as
amoxicillin, gatifloxacin, rifampin, clindamycin, and
gentamicin. These antimicrobials are effective treatment



242

for select biological agents, but they are potentially less
cost-effective and would not offer as flexible or effica-
cious coverage for use during large-scale biological inci-
dents.'>-?° Furthermore, compliance with emergency use
authorization guidelines as well as increased occurrence
of adverse side effects with mass prophylaxis must also
be considered. All hospitals (19/19) stated that emer-
gency access to a local or regional reserve pharmaceuti-
cal stockpile would be useful in preparedness planning.
Future research should explore regional stockpile devel-
opment or augmentation of par levels with rotating stock.
A significant percentage of the population that will re-
quire prophylaxis are pediatric patients and those unable
to take pills. Planning for pediatric prophylaxis entails
considerable cost and effort beyond routine prophylaxis
for adult populations. However, provisions for this seg-
ment of the population cannot be overlooked. Many chil-
dren will not be able to take standard medications (i.e.,
pills) and will require both special formulations and spe-
cial dosages. Only 446 regional doses of ciprofloxacin
and doxycycline suspension were located for use in pro-
phylaxis of pediatric populations. Pharmaceutical re-
sponse planning for pediatric populations is identified as
an important area that has not been adequately addressed.
Specific pharmaceutical preparedness for potential in-
dustrial accidents as well as events involving chemical or
radiological agents must be given equal consideration.
The CHEMPACK Project, a recently developed federal
asset deployed in the region, is aimed at threats arising
from potential terrorist use of chemical agents. The pri-
mary purpose of the CHEMPACK Project is to enhance
state and local capabilities and to address sustainability
of antidote stocks. With deployment of both EMS and
hospital containers, this program has enhanced regional
pharmaceutical preparedness for nerve agents. Pharma-
ceutical preparedness for radiological incidents remains
least addressed at the regional level. Limited supplies of
potassium iodide/SSKI and chelating agents were found
regionally. Cost-benefit analysis of pharmaceutical stock-
piling for radiological threats should be explored.
Health-system pharmacists must continue to play a
critical role in emergency preparedness efforts and
should assume key responsibilities in the planning and
execution of pharmaceutical distribution as well as in tar-
geted drug administration to patients in disaster response.
According to the American Society of Health-System
Pharmacists (ASHP), pharmacists’ expertise should be
incorporated in: (1) developing guidelines for diagnosis
and treatment; (2) selecting appropriate medication use,
supply, and distribution for national and regional stock-
piles; (3) ensuring proper packaging, storage, handling,
labeling, and dispensing of emergency supplies of phar-
maceuticals; (4) ensuring appropriate deployment of
emergency pharmaceutical supplies; and (5) ensuring ap-
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propriate education and counseling for individuals who
receive pharmaceuticals from an emergency supply in
the event of a disaster.?!

In conclusion, our findings suggest that many hospitals
in this metropolitan region have taken important steps to-
ward enhancing pharmaceutical preparedness, yet much
remains to be done. Pharmaceutical response planning at
the hospital level must be considered in the context of lo-
cal and national mass prophylaxis strategies and should
be designed to support local and regional public health
plans. As no single sector is responsible for independent
populations, coordination and integration across public
and private lines is necessary for global protection. From
a pharmaceutical stock standpoint, hospitals in general
remain underprepared for CBRNE attacks. Collectively,
they have limited supplies of antibiotics to provide pro-
phylaxis or treatment for all hospital staff, their families,
and patients in the event of a significant biological inci-
dent, and they may not be able to provide surge supplies.
However, because of the collaborative efforts of the hos-
pitals, public health departments, and the disaster re-
sponse community, increased attention to these issues
promises to lead to marked improvement in hospital
pharmaceutical response preparedness.
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