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Purpose. The role of pharmacists in the 
emergency department (ED) of an acute 
care hospital is described.
Summary. The ED staff at Carolinas Medical 
Center—NorthEast care for approximately 
80,000 patients per year, with approximately 
215 patient visits per day. In July 2007, clini-
cal pharmacy services were implemented in 
the ED, and four dedicated ED pharmacists 
were hired with the primary responsibilities 
of medication reconciliation for admitted 
patients and prospective review of physi-
cian orders. As these pharmacists became 
more involved with clinical interventions 
and physician consultations, two pharmacy 
technicians were placed in the ED to man-
age medication reconciliation under the su-
pervision of a pharmacist. This allowed the 
ED pharmacists to assume additional clinical 

responsibilities, including management of 
patients’ antimicrobial regimens, answering 
of medication-related telephone calls from 
discharged patients and the outpatient 
pharmacy, multidisciplinary team involve-
ment, formal rounding, and participation in 
cardiopulmonary resuscitation.
Conclusion. ED pharmacists at one institu-
tion expanded their clinical role by taking 
on more direct patient care responsibili-
ties. Pharmacists’ interventions were well 
received by ED physicians, with an accep-
tance rate of 98%.

Index terms: Clinical pharmacists; Clinical 
pharmacy; Hospitals; Personnel, pharmacy; 
Pharmaceutical services; Pharmacy, institu-
tional, hospital
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The value of implementing clini-
cal pharmacy services in the 
emergency department (ED) is 

well documented, and these services 
are being embraced by an increasing 
number of hospitals nationwide. Ac-
cordingly, many authors have written 
articles that focus on the establish-
ment of clinical pharmacy services in 
the ED, along with some initial ideas 
for pharmacist involvement.1-3 These 
articles also emphasize the cost-
containing value of these services to 
inform practitioners of the return 
on investment associated with the 
implementation of clinical pharmacy 
services in the ED. While these pub-
lications are extremely valuable to 
institutions in the beginning phases 
of implementing dedicated ED clini-
cal pharmacists, they do not focus on 
the long-term development of phar-
macy services after implementation 
in the ED. 

The American Society of Health-
System Pharmacists supports the 
idea that every hospital pharmacy 
department should provide its ED 
with pharmacy services.4 The sup-
port of such an idea is predicated 
on numerous statistics. For example, 
114 million patient visits to EDs 

occur annually nationwide, 98,000 
medical errors result in death each 
year, and the rate of adverse drug 
events (ADEs) in EDs is increasing 
nationwide.4-6 Clearly, there is signifi-
cant room for improvement in over-
all patient safety, and it is imperative 
that ED pharmacists continue to 
actively pursue patient-focused clini-
cal intervention opportunities. Such 
clinical services have been reported 

to improve medical care and reduce 
medication errors in the ED.7 

Carolinas Medical Center—
NorthEast (CMC-NE) is a 453-bed 
acute care hospital and level 3 trauma 
center located in Concord, North 
Carolina. The 47-bed ED cares for 
approximately 80,000 patients per 
year, with approximately 215 pa-
tient visits daily. Clinical pharmacy 
services were implemented in our 
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ED in July 2007, and four dedicated 
ED pharmacists were hired to pro-
vide medication reconciliation for 
admitted patients and prospective 
review of physician orders. As our 
ED pharmacists became increas-
ingly visible by performing these 
duties, the ED staff quickly realized 
the value of clinical pharmacists in 
the ED. Consequently, our scope of 
practice began to grow very quickly 
as we were recruited into the care of 
several patients daily. Increasing the 
number of clinical interventions and 
physician consultations in the ED 
conducted by pharmacists led to the 
inception of dedicated ED pharmacy 
technicians responsible for managing 
medication reconciliation.

Two pharmacy technicians staff 
our ED daily, yielding 16 hours of 
coverage (7:00 a.m. to 11:00 p.m.). 
ED pharmacy technicians monitor 
the ED tracking board for patients 
being admitted to our hospital. Once 
the decision is made to admit a pa-
tient, an ED pharmacy technician 
obtains a thorough medication his-
tory and prints the medication rec-
onciliation form, which is reviewed 
by the ED pharmacist on duty. Once 
the medication reconciliation form is 
reviewed, the ED pharmacist signs it 
and places it on the patient’s chart to 
accompany the patient to the floor.

The presence of pharmacy techni-
cians in the ED has greatly enhanced 
the pharmacists’ ability to embrace 
additional clinical job functions 
while maintaining the job func-
tions upon which their position is 
predicated. These additional func-
tions include managing patients’ 
antimicrobial regimens, responding 
to medication-related telephone 
calls from patients and outpatient 
pharmacists, multidisciplinary team 
involvement, formal participation in 
rounds, and participation in cardio-
pulmonary resuscitation.

Management of patients’ 
antimicrobial regimens

Our ED pharmacists are directly 

involved in the management of every 
patient who has a culture drawn in 
our ED. All types of culture reports 
are reviewed by the clinical pharma-
cists, including blood, urine, wound, 
stool, cerebrospinal fluid, and syn-
ovial fluid. Reports of positive gon-
orrhea and chlamydia cultures are 
also reviewed by the ED pharmacist 
on duty.

Each morning, culture and sus-
ceptibility reports are delivered to the 
ED pharmacist, who compares them 
with the therapy received by each pa-
tient. If patients are not receiving the 
appropriate antimicrobial therapy, 
the pharmacist consults with a phy-
sician and adjusts the regimen ac-
cordingly. When required, a new pre-
scription is called in to the patient’s 
outpatient pharmacy. Patients are 
then contacted and counseled by the 
ED pharmacist about their culture 
results and antimicrobial regimen. 
From August through December 
2008, our ED clinical pharmacists 
reviewed 1006 culture reports, result-
ing in the modification of antimicro-
bial regimens for 344 patients.

ED pharmacists are also con-
sulted about empirical antimicrobial 
coverage for patients suspected of 
having an infection. After assessing 
the patient and consulting with the 
physician, the most appropriate an-
timicrobial agents are selected and 
dosed by the ED pharmacist on duty. 
Blood samples for culture are drawn 
before antimicrobial administration. 
Timing, selection, and dosing of 
antimicrobial agents concur with the 
clinical indicators established by the 
Centers for Medicare and Medicaid 
Services and the Joint Commission 
for community-acquired pneumonia 
and surgical prophylaxis.8

On average, a thorough review 
of a single culture report takes 15 
minutes. Provided we review ap-
proximately 200 culture reports per 
month, our ED pharmacists relieve 
the ED physicians of approximately 
50 hours of work each month. This 
reduction in workload for the phy-

sicians allows them to focus on the 
patients they are treating without 
sacrificing the quality of antimicro-
bial management in our ED.

Responding to medication-
related telephone calls

Approximately 1 in every 8.3 visits 
to the ED is medication related. Of 
these visits, 68% are considered pre-
ventable.9 Based on such statistics, we 
have implemented a process centered 
on patient education in an attempt to 
reduce such ED visits.

Anytime a patient arrives at our 
ED whose chief complaint is medi-
cation related or a patient experi-
ences an adverse event in our ED, the 
pharmacist is consulted. Medication-
related complaints include but are 
not limited to overdose, suspected al-
lergic reaction, adverse drug reaction 
(ADR), and suspected drug–drug 
interaction. After consulting with the 
physician, the pharmacist counsels 
these patients on their medications 
in an effort to ensure adherence and 
prevent future ADEs from occurring. 
Furthermore, patients discharged 
from our ED with new prescrip-
tions are instructed to call with any 
medication-related issues or ques-
tions in lieu of returning to the ED. 
These calls are then forwarded to the 
ED pharmacist on duty.

Many of the calls we receive on a 
daily basis are the result of adverse 
effects, allergic reactions, misunder-
standing of directions, or an inability 
to tolerate medications. In cases that 
require medication or dosage modi-
fication, the ED pharmacist consults 
with an ED physician to recommend 
an appropriate therapeutic substitu-
tion or dosage adjustment. Patients 
are then counseled about their ad-
justed therapy, and prescriptions are 
called in to their local pharmacy. All 
changes made to patients’ medica-
tion regimens after discharge are 
documented and scanned into an 
electronic medication records system 
and can be accessed by the primary 
care physician.
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Telephone calls from outpatient 
retail pharmacies are also forwarded 
to our ED pharmacists. These calls 
are primarily related to prescriptions 
that are missing a dosage, strength, or 
quantity, as well as questions about 
dosing, allergies, and drug–drug in-
teractions. Depending on the nature 
of the call, there is a tremendous op-
portunity for the ED pharmacists to 
improve medication outcomes, safe-
ty, and continuity of care for patients 
discharged from the ED. From Au-
gust through December 2008, our ED 
pharmacists received 460 telephone 
calls from patients and 607 calls from 
outpatient pharmacists. Responding 
to these medication-related queries 
has allowed the ED pharmacists to 
become more involved in the care of 
patients they may not have directly 
cared for in the ED. 

As a direct result of these tele-
phone conversations with patients 
and outpatient pharmacists, several 
educational opportunities regarding 
the prescribing habits of our ED phy-
sicians were realized.

Multidisciplinary team 
involvement

The medical care that patients re-
ceive in the ED greatly affects patient 
outcomes and can either optimize or 
interfere with the continuity of care 
received as an inpatient. Accordingly, 
we placed each of our four ED phar-
macists on multidisciplinary teams 
throughout the hospital—one on the 
stroke team, one on the ST-elevation 
myocardial infarction (STEMI) team, 
and two on the medication safety 
team.

The ED pharmacist on the stroke 
team developed and implemented a 
tissue plasminogen activator (t-PA) 
competency program for our hos-
pital. The completion of this com-
petency program is now required of 
all nurses working in the ED, neu-
roscience unit, intensive care unit, 
and cardiology unit. Aside from the 
development of the t-PA competency 
program, the pharmacist actively 

participates in all team meetings and 
is involved in all decisions pertinent 
to the care of patients who have suf-
fered a stroke. This involvement has 
enhanced and standardized the level 
of care these patients receive from the 
time they enter the ED to the day they 
are discharged from our hospital.

The STEMI team also benefits 
from the involvement of a pharma-
cist. The pharmacist’s most notable 
contribution to the team has been the 
development and implementation of 
a STEMI-specific heparin protocol 
through in-depth communication 
with our interventional cardiolo-
gists and ED physicians. As a result, 
every patient who arrives at the ED 
with STEMI receives consistent, 
evidence-based care agreed on by our 
cardiologists, ED physicians, and ED 
pharmacists.

We have also placed two of our 
ED pharmacists on the medication 
safety team. Every medication er-
ror encountered in the hospital is 
reported to these pharmacists on a 
monthly basis. At CMC-NE, six clini-
cal pharmacy specialists are dedi-
cated to specific care areas, including 
emergency medicine, critical care, 
cardiology, surgery, pediatrics, and 
internal medicine.

For medication errors that occur 
in our ED, the ED pharmacists design, 
develop, and implement appropriate 
courses of action. For medication 
errors that occur outside of the ED, 
the ED pharmacists report directly 
to the appropriate clinical pharmacy 
specialist, who will determine the ap-
propriate actions within the specific 
care area. The pharmacists on our 
medication safety team have also 
revised the outpatient deep venous 
thrombosis (DVT) protocol used by 
our ED physicians to increase the 
involvement of the ED pharmacists 
in patient education and medication 
dosing. All patients receiving outpa-
tient DVT therapy in our ED are now 
counseled by the ED pharmacist and 
are not discharged without ensuring 
that they understand the importance 

of adhering to their prescribed regi-
men and that proper follow-up care 
is arranged.

Organized patient rounding
Many ED pharmacists have strug-

gled with the idea of formal patient 
rounding, mainly due to the lack of 
formal physician rounds in most ED 
settings. Our ED is not unique in the 
sense that it is without formal ED 
physician rounds. In order to become 
more involved in direct patient care 
and increase our collaboration with 
ED physicians and nurses, CMC-NE 
implemented an organized ED phar-
macist rounding program. 

As pharmacists are on duty in our 
ED from 7:00 a.m. through 1:00 a.m., 
patient rounds occur seven days per 
week at 7:30 a.m., 2:30 p.m., and 9:00 
p.m. The round at 2:30 p.m. includes 
two ED pharmacists during our shift 
change. Since patient turnover can be 
rapid, three separate rounding times 
were established to capture more 
patients.

Patients are prioritized based 
on the severity of their condition 
and need for additional pharmacist 
services. While much of this pri-
oritization is dependent on profes-
sional judgment, conditions such as 
hemodynamic instability, trauma, 
cerebrovascular accident, unstable 
angina, and coagulopathy typically 
warrant ED pharmacist involvement. 
To monitor our progress, we selected 
four interventions to measure the 
effects of pharmacist involvement in 
rounds. These interventions include 
patient chart reviews, ADR identi-
fication, medication recommenda-
tions, and laboratory test recommen-
dations. During August–December 
2008, pharmacists reviewed the 
charts of 1499 patients in our ED. As 
a direct result of these chart reviews, 
142 ADRs were identified and 580 
medication recommendations and 
126 laboratory test recommenda-
tions were made. Of these recom-
mendations, 98% were accepted by 
the ED physicians.
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At the end of each shift, the phar-
macist on duty documents the num-
ber of patient charts reviewed, along 
with each of the aforementioned 
interventions associated with patient 
rounds. Completed patient forms are 
also filed in a binder and retained for 
at least two weeks. This allows us to 
refer back to patients throughout the 
course of their hospital stay or if they 
return to our ED within this time 
period.

Pharmacist involvement in formal 
rounds has greatly enhanced the 
relationship with ED physicians and 
nurses, as they consistently benefit 
from collaboration with our clini-
cal pharmacists. As implied by the 
percentage of recommendations 
accepted by the ED physicians, our 
recommendations are well received.

Participation in cardiopulmonary 
resuscitation 

The presence of ED pharmacists 
during cardiopulmonary resuscita-
tion enhances the ability of physi-
cians and nurses to deliver safe, 
quality care to patients.10 Since the 
implementation of pharmacy ser-
vices in the ED at CMC-NE, the ED 
pharmacist on duty responds to all 
cardiac arrests and trauma codes that 

occur during our hours of coverage. 
Potential roles of a pharmacist in 
resuscitation efforts are well docu-
mented and include providing drug 
therapy recommendations, prepar-
ing medications for administration, 
and documenting drug administra-
tion.11 ED pharmacists at CMC-NE 
fulfill each of these roles and also re-
trieve medications not immediately 
accessible during cardiopulmonary 
resuscitation events. Consequently, 
ED physicians and nurses have come 
to view the pharmacist as an integral 
component of our resuscitation re-
sponse efforts.

Conclusion
ED pharmacists in one institution 

expanded their clinical role by taking 
on more direct patient care respon-
sibilities. Pharmacists’ interventions 
were well received by ED physicians, 
with an acceptance rate of 98%.

References

1. Whalen FJ. Cost justification of decen-
tralized pharmaceutical services for the 
emergency room. Am J Hosp Pharm. 
1981; 38:684-7.

2. Levy DB. Documentation of clinical and 
cost-saving pharmacy interventions in 
the emergency room. Hosp Pharm. 1993; 
28:624-7.

3. Lada PM, Delgado G Jr. Documentation 

of pharmacists’ intervention in an emer-
gency department and associated cost 
avoidance. Am J Health-Syst Pharm. 2007; 
64:63-8.

4. American Society of Health-System Phar-
macists. ASHP statement on pharmacy 
services to the emergency department. 
www.ashp.org/s_ashp/docs/files/BP07/
New_ED.pdf (accessed 2008 Dec 2).

5. Kohn LT, Corrigan JM, Donaldson MS, 
eds. To err is human: building a safer 
health system. Washington, DC: National 
Academy Press; 1999.

6. Hafner JW Jr, Belknap SM, Squillante 
MD et al. Adverse drug events in emer-
gency department patients. Ann Emerg 
Med. 2002; 39:258-67.

7. Fairbanks RJ, Hays DP, Webster DF et 
al. Clinical pharmacy services in an 
emergency department. Am J Health-Syst 
Pharm. 2004; 61:934-7.

8. Joint Commission. Current specifica-
tion manual for national hospital qual-
ity measures. www.jointcommission.org/ 
P e r f o r m a n c e M e a s u r e m e n t / 
PerformanceMeasurement/Current+ 
NHQM+Manual.htm (accessed 2009 
Feb 27).

9. Zed PJ, Abu-Laban RB, Balen RM et al. 
Incidence, severity and preventability of 
medication-related visits to the emer-
gency department: a prospective study. 
CMAJ. 2008; 178:1563-9.

10. Fairbanks RJ, Hildebrand JM, Kolstee KE 
et al. Medical and nursing staff highly 
value clinical pharmacists in the emer-
gency department. Emerg Med J. 2007; 
24:716-9.

11. Machado C, Barlows TG, Marsh WA et 
al. Pharmacists on the emergency car-
diopulmonary resuscitation team: their 
responsibilities, training, and attitudes. 
Hosp Pharm. 2003; 38:40-9.


