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INTRODUCTION

ABSTRACT

Objective:To assess and describe the call services delivered by drug and poison information
call center (DPIC) of 13-Aban pharmacy, which is closely operated by the Department of
Clinical Pharmacy, College of Pharmacy affiliated to Tehran University of Medical Sciences.
Methods: All calls services including counseled and follow-up calls provided by 13-Aban
DPIC to health care professionals and public were collected, documented, and evaluated
in a 2 years period from July 2010 to June 2012 using the designed software. Data analysis
was done by SPSS version 16.0.

Findings: Totally 110,310 calls services delivered during a 2 years period. Among
healthcare professionals, pharmacists, general physicians, and nurses requested more call
services respectively (P = 0.001). DPIC could detect 585 potential cases of adverse drug
reactions (ADRs) and 420 cases of major drug-drug interactions (DDls).

Conclusion: This study by analyzing and reporting the two-years activities of one of
the major DPICs in Iran, showed that DPICs can offer drug consultation for healthcare
professional and public as well as detect and prevent ADRs and DDls, and therefore can
promote patients’ health regarding drug therapy.

Keywords: Adverse drug reaction; clinical pharmacy; drug information call center;
drug interaction; Iran

drug information for health care professionals and
general population.”® According to available data,

After establishment of the first drug and poison
information center (DPIC) at the University of
Kentucky in 1962, the number of DPICs has
increased in the United States and other countries.l**!
DPICs provide easy access, valid and evidence-based
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these services can help to detect and prevent adverse
drug reactions (ADRs), medication errors and promote
rational use of drugs.”'l Therefore, these centers can
positively improve the outcome of therapy.l'''!

Drug and poison information call centers generally
are located in hospitals, medical centers, or in
pharmacy faculties.[*”'%") In our country Iran, the first
DPIC was established in the Ministry of Health and
Medical Education under supervision of the Deputy
of Food and Drug Organization (FDO). The second
center was started its activities in Loghman-Hakim
hospital affiliated to Shahid Beheshti University
of Medical Sciences, Tehran. In March 2008, the
third DPIC was established as “13-Aban DPIC,”
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one of the largest DPICs in Iran which is linked to
13-Aban pharmacy at Tehran. This center is the first
pharmacist-operated DPIC closely operated and
managing by the Department of Clinical Pharmacy,
College of Pharmacy affiliated to Tehran University
of Medial Sciences (the first ranked and the largest
medical university of Iran) with 23 large institutional
community and hospital pharmacies. Moreover, our
country includes more than 30 DPICs, which are
locally active in other provinces under the supervision
of FDO. However, they are not active like the three of
them in Tehran that was mentioned above.

The 13-Aban DPIC has a telephone lines system which
enables answering 30 calls simultaneously. There is
an especial line devoted to healthcare professionals.
Currently, this center provides a 12-h service
(8 am to 8 pm) in two morning and afternoon working
shifts every day except for official holidays. In each
shift, two board certified clinical pharmacists and
four staffs including pharmacists, physicians, and/or
pharmacy interns answer the calls. The board certified
clinical pharmacists are working as supervisors and
are responsible for answering healthcare professionals’
inquiries as well as consulting staffs in offering valid
and updated responses. They also randomly listen to
recorded calls to evaluate the accuracy and quality
of staff answers. The performance of supervisors
evaluates by a senior board certified pharmacists.
In addition, educational and professional seminars
and continuing medical education programs are
holding by our center especially for pharmacists
and general practitioners. We also have a monthly
newsletter including general information regarding to
pharmacotherapy updates, introduction of new drugs
or new labeling and educational cases of DPIC, which
was sent to pharmacists who working in community
and hospital pharmacies of Tehran University of
Medical Sciences and is accessible in our website
(www.dpicl3aban.com).

Finally, the main goal of this study was to assess
health services of 13-Aban DPIC to public and
healthcare professionals during a 2 years period. To
date, this is the first official report from the DPIC
affiliated to Tehran University of Medical Sciences,
the largest medical university in Iran.

METHODS

This retrospective study was performed on all calls of
13-Aban DPIC during a 2 years period from July 2010
to June 2012.

The  designed  software  (Microsoft  Office
Outlook, 2007) for data documentation included the
caller’'s demographic data, caller identification (as
patient or his/her relevant or friend), type of client

(public or health-care professionals), phone number,
time and date of dialogue, type of requested drug
information (e.g. indication, interactions, side effects,
contraindications, use in pregnancy and lactation),
summary of question and answer, references used
to find the answer, and device used to deliver the
answer (e.g. telephone, fax, E-mail).

In additions, a structured data collection form was
designed for registering educational or challenging
cases to train pharmacy students and staffs. The items
of this form include demographic characteristics of the
caller, date and time of the call, duration of dialogue,
consultants name, summary of past medical, habitual,
family and drug history, present illness, finally
formulated question regarding to patient history,
answer, final recommendation, reference(s) used to
answer the question, and determining whether the
call need follow-up. The ethical considerations of all
patients were reserved by the center.

All answered calls were registered and documented by
staffs in the special software. During this quality control
process, ADRs were reviewed by a clinical pharmacist
specialist and reported to the national ADR center.
Delivery of answers was mainly performed through
telephone device. In some situations if necessary,
complete responses were offered to clients (public or
health-care professionals) through E-mail or fax. All
drug information consults were performed according
to a validated systematic approach,!'™ the principals of
evidence-based medicine, and an ethical protocol that
has been designed by our center.

The data were analyzed using the SPSS, version
16 (SPSS Inc., Chicago, IL, USA). The results were
showed as mean + standard deviation. The Chi-squire
test was used to compare frequencies. P < 0.05 was
considered to be statistically significant.

RESULTS

Demographic features

Totally 110,310 calls included 46,734 and 63,576 calls
were offered to health care professionals and public
during the first and second study years respectively.
This 16,842 increase in the number of calls during
1 year was statistically significant (P = 0.001).
Regarding gender, majority of callers in both years
were female (P = 0.001). Eighteen to 60 years was
identified as the most common age group of the
callers (P = 0.001). Demographic features of callers
were demonstrated in Table 1.

Composition of health-care professionals

Among health-care professionals, clinical data were
provided more frequently to pharmacists, general
practitioners, and nurses respectively (P = 0.001). In this
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regard, totally 10,118 (9.2%) calls services were rendered
to health care professionals included 4025 (39.8%)
calls services for pharmacists, 1923 (19%) for general
physicians, 1144 (11.3%) for nurses, 470 (4.6%) for
specialists, 56 (0.5%) for sub-specialists and 2400 (24.8%)
calls for other health care professionals.

Types of inquiries received by drug and poison
information call center

The most five drug information services offered to these
groups included therapeutic uses of drugs (19.32%),
drug identification (18.74%), drug availability (15.87%),

Table 1: Consumers' demographic data, total
calls and resource types of drug information

2010-2011 2011-2012
46,734 63,576

Characteristic

Total number of delivered calls
Gender (P=0.112)

Male

Female

Age ranges of persons that
drug information was requested
for them (P=0.006)

12,198 (26.1)
34,536 (73.9)

16,098 (25.32)
47,478 (74.68)

0-5 years old 6973 (14.92) 11,828 (18.61)
5-18 years old 6276 (13.43) 9342 (14.69)
18-60 years old 26,050 (55.74) 30,310 (47.68)

Over 60 years old
Age ranges of callers (P=0.411)

7435 (15.91) 12,096 (19.02)

Under 18 years old 2616 (5.6) 3443 (5.41)

18-60 years old 42,954 (91.91) 58,561 (92.11)

Over 60 years old 1164 (2.49) 1572 (2.47)
Type of references* (P=0.001)

Type 3 32,606 (83.74) 44,996 (84.95)

Type 2 3216 (8.26) 4293 (8.1)

Type 1 3115 (8) 3681 (6.95)

Data presented as number (%). *Type of references: Type 3=Generally included
books, Type 2=Generally included electronic databases, Type 1=Generally
included articles excluding review articles. P values demonstrate the
comparisons between the two periods

side effects (15.05%), and drug administration (7.58%).
The characteristics of delivered information in the
2 years period are shown in the Figure 1.

For more detail, drug identification is the most
common information requested by pharmacists, and
nurses (P = 0.001). Moreover, the most common types
of questions (requested) by physicians, dentists, and
clinical pharmacy specialists included information
regarding contraindications of drugs, ADRs, and
drugs interactions, respectively (P = 0.001). The
percentage (proportion) of calls by each group of
health-care professionals is shown in Figure 2.

Types of references used to answer questions
The references used to answer questions are presented
in Table 2. The UptoDate® was the most commonly
used reference (35.5%) (P = 0.001). Furthermore, our
analysis revealed that tertiary references was the
most common drug information sources used in both
periods (P = 0.001).

Detection of potential adverse drug reactions and
drug interactions

We had 16,700 calls about ADRs. The majority
of these calls were related to mild, common, and
known ADRs, which were managed by the center.
Of which, 585 cases those were uncommon and
major ADRs were reported to ADR National Center.
Furthermore, among 4525 calls regarding drug-drug
interactions (DDIs) or drug-food interactions,
approximately 432 cases of potential drug interactions
were detected using Drug Interaction Facts® and Lexi®
drug interaction checker. Of these, 12 cases were the
serious and major DDI included clopidogrel-omeprazole
(n = 3), pimozide-selective serotonin reuptake
inhibitors (SSRIs) (n = 3), sildenafil-nitrate (n = 2),
SSRIs-amphetamines (1 2), monoamine oxidase
inhibitors-SSRIs (simultaneously use) (1 = 2). Other

%

17.2
157
| | ‘ |7776

Nature of Calls by Consumers

Figure 1: Question Type of callers. Black columns 2010-2011; white columns 2011-2012
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Figure 2: Proportion of healthcare professionals’ calls. Black ¢

Table 2: References used to answer the questions

Reference type 2010-2011 2011-2012 Total

Up To Date® 11,478 (29.55) 21,127(39.88) 32,605 (35.5)
Micromedex®, drug 8204 (21.1) 9691 (18.28) 17,895(19.47)
information reference

Lexi-comp®, drug 7510 (19.31) 6507 (12.29) 14,017 (15.25)
information reference

Electronic databases 3216 (8.27) 4293 (8.10) 7509 (8.17)
Scientific articles 3115(8.01) 3681 (6.95) 6796 (7.4)
Package inserts 1674 (4.30) 2198 (4.15) 3872 (4.21)
Martindale®, drug 1452 (3.73) 2421 (4.56) 3873 (4.21)
information reference

AHFS® 825 (2.12) 1374 (2.6) 2199 (2.4)
Drugs in pregnancy 838 (2.15) 1095 (2.06) 1933 (2.10)
and lactation; Briggs

Drug interaction facts 408 (1.04) 451 (0.85) 859 (0.94)
Handbook on 167 (0.42) 151 (0.28) 318 (0.35)

injectable drugs
Total 38,887 (100) 52,989 (100) 91,876 (100)

Data presented as number (%). AHFS=American hospital formulary service

420 detected DDIs were mild-moderate type of
DDIs. Finally 208 and 232 individuals that needed
more follow-up regarding their drug therapy were
monitored in 2010-2011 and 2011-2012, respectively.

The five most common questions types requested
from 13-Aban DPIC in comparison with other reports
are shown in Table 3.

The telephone was the most frequently used instrument
(about 98%) to offer the answers, (P = 0.001). The
remaining 2% of information was delivered by fax or
E-mail.

DISCUSSION

In this study, we tried to evaluate the call services
and clinical data providing of 13-Aban DPIC during

olumns 2010-2011; white columns 2011-2012

2 years, which is the first report of utilization of
pharmacist-operated drug information call center
affiliated to the largest medical university of Iran.

Our analyses demonstrated that drug information
requests obtained from our center have increased
significantly since the establishment of the center.
Number of annual calls to our center are more
than those from Loghman-Hakim hospital DPIC
in Iran (2671, 2576 and 4447 calls in 2006, 2007
and 2008 respectively), University of Tennessee
DPIC in the United States (3502 in 1995, 4463
in 1997, and 1549 in 2004), and Saskatchewan
DPIC in Canada (2789 in 2003-2004 and 2426 in
2009-2010)."21 The five most common questions
types requested from 13-Aban DPIC in comparison
with other reports are shown in Table 3. This
pattern is similar to the other reports!"**?4 and it
may be showed that therapeutic drug information
is one of the main requirements of public in their
health matter. In line with previous studies, clients
requested the most inquiries were at the age of
18-60 years.'"1#1922] The majority of callers were
female that is in agreement with the reports from
other parts of the world.'"141922

Moreover, among health care professionals contacted
to our center, pharmacists, general physicians, and
nurses were the most engaged groups. Importantly,
this pattern significantly increased in the second year
of study and is consistent with other reports.[*?%!
These findings may also show the interest of health
care providers from using of health services of drug
information call center.

Providing evidence-based and reliable data using
the valid references is one of the main activities of
our center. The majority of references used by our
center to deliver the answers were similar with the
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Table 3: Comparison of the most five questions
requested for answers from drug information
centers reported in previous studies

Study
Present study

The five most common questions type (%)

Therapeutic uses of drugs (19.32), drug
identification (18.74), drug availability (15.87),
side effects (15.05), drug administration (7.58)
Adverse reaction (28.5), general information
about specific drug (10.2), DDIs (9.2),
effective mechanism of action (9.2),
alternative drugs (9.2)

Drug indication (23.9), ADR (20.14), drug
evaluation and identification (17.64), drug
administration (13.21), drug dosage (6.06)

Drug therapy or therapeutics (24.19), tablet or
capsule identification (12.32), ADR or adverse
effect (11.22), product identification (10.31),
references or monographs (9.84)
Saskatchewan drug Therapeutic use/drug of choice (13),
information service interaction (11), adverse effect (9),

annual report®" formulation (9), dosage (9)

Pohjanoksa- Costs and reimbursements (26), DDI (14),
Mantyla et al.?? dosage (14), adverse effect (11), indication (9)

Bouvy et al.l'4

Shadnia et al.l'¥

Timpe and Motl?”!

ADR=Adverse drug reaction, DDIs=Drug-drug interactions

sources using by the U.S. drug information call
centers.’!  Moreover, DPIC could help pharmacy
students training evidence-base practice.?

In agreement with the previous reports, detecting and
preventing of ADRs were the other main health services
delivered by our DPIC.”"! In this line, Sarkar et al. also
reported the detection of ADRs in ambulatory diabetes
patients using a telephone-based self-management
program.®! These findings become more important
when concerning to this point that it has been estimated
that ADRs are the fourth to sixth leading cause of
death in the United States with annually cost of $1.5—
$4 billion to health care system.*! Moreover, ADRs are
responsible to about 2-5% of hospital admissions®! and
more than 100,000 deaths per year.?*

Recognition and prevention of major DDIs was the
other important findings of this study. DDIs cause
to increase length of hospitalization and increase
treatment cost.'*% It is also linked with increased
hospital mortality.” In the last part, the result of this
study revealed that DPIC can provide reliable, precise,
and evidence-based drug information for health care
professionals and public and can detect and prevent
potential ADRs and drug interactions.

This study showed that 13-Aban DPIC affiliated to
the Tehran University of Medical Sciences, as an area
for offering the services of clinical pharmacy could
provide relevant, evidence-based clinical data about
drug therapy for healthcare professionals and public.
Furthermore, our center can detect and prevent ADRs
and DDIs, and therefore can promote patients’ health
regarding drug therapy.

The present study has a number of limitations. First,
due to the procedure of the center, the real clinical
and economical impacts of our services on patients
and healthcare system cannot be determined. Second,
satisfaction level of callers with our center service was
not assessed. In this regards, development (designing)
a feedback system for callers that enables them to give
their opinions about the performance of our center at
the end of the call is warranted.
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