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ABSTRACT

Objectives: Pharmacoepidemiology and infection control surveillance is an initiative that provides
insights into pharmacy infection control. It involves various guidelines and policies that must be
followed to ensure the pharmacy environment and workplace are secured from infections. Different
approaches have been considered for the measures to be effective. Documentation of pharmacy
practices in every area of the pharmacy department is vital in controlling the pharmacy infections. This
study aimed to explore the pharmacoepidemiology and infection control surveillance policy in pharmacy
practice as a new initiative in Saudi Arabia. Methods: It is a narrative review of pharmacoepidemiology
and infection control surveillance pharmacy practice. Litterateur searched. A literature search was
performed using various databases, including PubMed, Medline, and Google Scholar, about specific
pharmacy practice infection control policies and procedures. The search period was from the 1960s
until October 2021. The terms were in English and included narrative review, systemic review, meta-
analysis, and guidelines across all hospitals and community pharmacy services. Moreover, the national
and international guidelines of were searched that relates to the study objectives. The committee of
pharmacy research formulated and consisted of various experts, including clinical pharmacists, drug
information pharmacists, and infection control specialists. Some authors drafted the policy guidelines,
and others reviewed and corrected them. The additional author, an infection control specialist, revised
the final document. The study emphasizes the pharmacoepidemiology and infection control surveillance
of the Pharmacy infection control policy. Results: The Pharmacoepidemiology and infection control
surveillance policy consisted of pharmacoepidemiology and infection control surveillance steps in
pharmacy practice. The pharmacoepidemiology and infection control surveillance contained multiple
performances: infected prepared medications, type of bugs, and sensitivity patterns to medications. In
addition to the number of spillage cleaning and needle-stick injuries, the number of cross-tarnsmission
of infections. Besides, the search also included adherence to infection control guidelines. Conclusion:
Pharmacoepidemiology and infection control surveillance policy is a new pharmacy infection prevention
and control initiative. The pharmacoepidemiology and infection control surveillance policy enhances
the infection control documentation system. Additionally, it encourages pharmacists to follow infection
prevention and control regulations in various locations throughout the public and healthcare systems.
Therefore, pharmacoepidemiology and infection control surveillance policies strongly recommend
Saudi Arabian pharmacy pratices.
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INTRODUCTION

The documentation of pharmaceutical care
performance is a critical issue in contemporary
healthcare. The healthcare practice needs a better
pharmaceutical care performance documentation
system.! The documentation system includes all
pharmacist’s activities, such as medication errors
and safety. It also captures drug consumption
and utilization and the pharmacist’s intervention
and improvement practices.”® The pharmacist
can review previous documentation to assess the
pharmacy’s quality management activities and
plan future pharmacy service improvements.”
Additionally, Using the right documentation
system eradicates mistakes in performance and
unnecessary costs and prevents infection-related
issues to patients and pharmaceutical products
while implementing pharmacy infection control
aspects. Additionally, it is significant if infection
epidemiology, prevention, and control are
accomplished through dataanalysisand corrective
actions.*' Previously, a survey of infection
occurrence involved growing bugs that were

used to document problems before they occurred
or before expanding and making significant
changes. Thus, pharmacoepidemiology and
infection control surveillance was considered
a pharmacy infection prevention and control
measure. Different rules and regulations
discussed infection control surveillance.?*%
However, it is uncommon to find pharmacy
infection control research as a routine activity
in pharmacy practice.”** The majority of studies
addressed infection-related problems while
performing pharmacy duties.*** Few publications
about pharmacoepidemiology and infection
control surveillance policy and procedures
have been made. The authors are unaware of
any publications about pharmacoepidemiology
or infection control surveillance policies and
procedures. Therefore, this project aims at
declaring pharmacy infection prevention and
control surveillance and pharmacoepidemiology
policy and procedures at healthcare facilities.
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MATERIALS AND METHODS

A narrative review of pharmacoepidemiology and infection control
surveillance on pharmacy practices was done using both secondary data
sources. It involved researching various databases, including PubMed,
Medline, and Google Scholar, about specific topics related to infection
control in pharmacy practice. The search period was from the 1960s
until October 2021. The terms were in English and included narrative
review, systemic review, meta-analysis, and guidelines. For the last
10 years, policies and procedures terms were searched across all
hospitals or community pharmacies. The pharmacy services in the
search included inpatient, outpatient, and ambulatory care pharmacy,
satellite pharmacy, extemporaneous preparation unit, repackaging unit,
pharmacy store, drug information center, and clinical pharmacy services.
Furthermore, the national and international guidelines for infection
control in pharmacy and hospital practice guide the current review.* =
That has included the Centers for Disease Control and Prevention
(CDC) of the United States of America, the Saudi Center for Diseases
Control (SCDC), the American Society of Health-System Pharmacist
(ASHP), and the World Health Organization (WHO), and the United
States Pharmacopeia (USP) guidelines and regulations.?***** The
committee of pharmacy infection control consists of various members,
including clinical pharmacists, community pharmacists, and infection
control specialists. Some authors drafted the policy guidelines, and
others reviewed and corrected them. The additional author, who is an
infection control specialist, revised it. The policy included topics such
as environmental and workplace, staff immunization and occupational
safety, pharmacy basic hygiene, quality of pharmacy infection control,
pharmacy infection control competency, and pharmacy infection
control education and training. Besides pharmacy infection prevention
and control surveillance and Pharmacoepidemiology, The international
Appraisal of Guidelines, Research, and Evaluation (AGREE) standard
guided the reporting of the results of this study.*’

Search: pharmacy infection control[Title/Abstract] Filters: Full text,
Humans, English

((“pharmacie”[All Fields] OR “pharmacies”[MeSH Terms] OR “pharmacies”
[All Fields] OR “pharmacy”’[MeSH Terms] OR “pharmacy”[All Fields]
OR “pharmacy s”[All Fields]) AND “infection control”[Title/ Abstract])
AND ((fft[Filter]) AND (humans(Filter]) AND (english[Filter]))

Translations

pharmacy: «pharmacie’[All Fields] OR “pharmacies”[MeSH Terms]
OR “pharmacies’[All Fields] OR “pharmacy”’[MeSH Terms] OR
“pharmacy”[All Fields] OR “pharmacy’s’[All Fields]

Search: infection control pharmacy[Title/Abstract] Filters: Full text,
Humans, English

((“infect’[All Fields] OR “infectability”[All Fields] OR “infectable”[All
Fields] OR “infectant”[ AllFields] OR “infectants”[ AllFields] OR “infected”
[All Fields] OR “infecteds”[All Fields] OR “infectibility”[All Fields] OR
“infectible”[All Fields] OR “infecting”[All Fields] OR “infection s”[All
Fields] OR “infections”’[MeSH Terms] OR “infections”[All Fields] OR
“infection”[All Fields] OR “infective”[All Fields] OR “infectiveness”[All
Fields] OR “infectives’[All Fields] OR “infectivities’[All Fields] OR
“infects”[All Fields] OR “pathogenicity”[MeSH Subheading] OR
“pathogenicity”[All Fields] OR “infectivity”’[All Fields]) AND “control
pharmacy”[Title/Abstract]) AND ((fft[Filter]) AND (humans(Filter])
AND (english[Filter]))

Translations

infection: «infect»[All Fields] OR «infectability»[All Fields] OR «infectable»
[All Fields] OR «infectant»[All Fields] OR «infectants»[All Fields] OR
«infected»[All Fields] OR «infecteds”[All Fields] OR “infectibility”[All
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Fields] OR “infectible’[All Fields] OR “infecting”’[All Fields] OR
“infections”[All Fields] OR “infections”’[MeSH Terms] OR “infections”
[All Fields] OR “infection”[All Fields] OR “infective”’[All Fields] OR
“infectiveness”[ AllFields] OR “infectives”[ AllFields] OR “infectivities”[ All
Fields] OR “infects”[All Fields] OR “pathogenicity”[Subheading] OR
“pathogenicity”[All Fields] OR “infectivity”[All Fields]

Search: infection control pharmacist[Title/Abstract] Filters: Full text,
Humans, English

((“infect’[All Fields] OR “infectability”[All Fields] OR “infectable”[All
Fields] OR “infectant”[ All Fields] OR “infectants”[ All Fields] OR “infected”
[All Fields] OR “infecteds”[All Fields] OR “infectibility”[All Fields] OR
“infectible”[ All Fields] OR “infecting”[All Fields] OR “infection s”[All
Fields] OR “infections”’[MeSH Terms] OR “infections”[All Fields] OR
“infection”[ All Fields] OR “infective”[All Fields] OR “infectiveness”[All
Fields] OR “infectives’[All Fields] OR “infectivities’[All Fields] OR
“infects”[All Fields] OR “pathogenicity”[MeSH Subheading] OR
“pathogenicity”[All Fields] OR “infectivity”[All Fields]) AND “control
pharmacist”[ Title/ Abstract]) AND ((fft[Filter]) AND (humans(Filter])
AND (english[Filter]))

Translations

infection: «infect»[ All Fields] OR «infectability»[ All Fields] OR «infectable»
[All Fields] OR «infectant»[All Fields] OR «infectants»[All Fields] OR
«infected»[All Fields] OR «infecteds”[All Fields] OR “infectibility”[All
Fields] OR “infectible’[All Fields] OR “infecting”[All Fields] OR
“infection’s’[All Fields] OR “infections’[MeSH Terms] OR “infections”
[All Fields] OR “infection”[All Fields] OR “infective”’[All Fields] OR
“infectiveness”[ AllFields] OR “infectives”[ AllFields] OR “infectivities”[ All
Fields] OR “infects’[All Fields] OR “pathogenicity”[Subheading] OR
“pathogenicity”[All Fields] OR “infectivity”[All Fields]

Search: infection control pharmaceutical care[Title/Abstract]
Filters: Full text, Humans, English

((“infection control”’[MeSH Terms] OR (“infection”[All Fields]
AND “control’[All Fields]) OR “infection control”’[All Fields]) AND
“pharmaceutical care”[Title/Abstract]) AND ((ftt[Filter]) AND
(humans[Filter]) AND (english[Filter]))

Translations

infection control: «infection control»[MeSH Terms] OR (“infection”[All
Fields] AND “control”’[All Fields]) OR “infection control”’[All Fields]
Search: pharmacy infection prevention[Title/Abstract] Filters: Full
text, Humans, English

((“pharmacie”[ All Fields] OR “pharmacies”[MeSH Terms] OR “pharmacies”
[AllFields] OR “pharmacy”[MeSH Terms] OR “pharmacy”[All Fields] OR
“pharmacy s”[All Fields]) AND “infection prevention”[Title/Abstract])
AND ((fft[Filter]) AND (humans[Filter]) AND (english[Filter]))

Translations

pharmacy: «pharmacie”[All Fields] OR “pharmacies’[MeSH Terms]
OR “pharmacies’[All Fields] OR “pharmacy”’[MeSH Terms] OR
“pharmacy”[All Fields] OR “pharmacy’s”[All Fields]
Search: pharmaceutical care infection
Abstract] Filters: Full text, Humans, English
((“biopharmaceutics’[MeSH Terms] OR “biopharmaceutics”[All Fields]
OR “pharmaceutic’[All Fields] OR “pharmaceutics’[All Fields] OR
“pharmaceutical preparations”’[MeSH Terms] OR (“pharmaceutical”’[All
Fields] AND “preparations”[ AllFields]) OR “pharmaceutical preparations”
[All Fields] OR “pharmaceutical”’[All Fields] OR “pharmaceuticals”[All
Fields] OR “pharmaceutical s’[All Fields] OR “pharmaceutically”[All
Fields]) AND “care infection control”[Title/Abstract]) AND ((fft[Filter])
AND (humans|[Filter]) AND (english[Filter]))

control[Title/
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Translations

pharmaceutical: «biopharmaceutics»[MeSH Terms] OR “biopharmaceutics”
[AllFields] OR “pharmaceutic”[ AllFields] OR “pharmaceutics”[ All Fields]
OR “pharmaceutical preparations”’[MeSH Terms] OR (“pharmaceutical”
[All Fields] AND “preparations’[All Fields]) OR “pharmaceutical
preparations”[All  Fields] OR “pharmaceutical’[All Fields] OR
“pharmaceuticals’[All Fields] OR “pharmaceutical’s’[All Fields] OR
“pharmaceutically”[All Fields]

Search:  pharmaceutical care infection
Abstract] Filters: Full text, Humans, English
((“biopharmaceutics’[MeSH Terms] OR “biopharmaceutics”[All Fields]
OR “pharmaceutic’[All Fields] OR “pharmaceutics’[All Fields] OR
“pharmaceutical preparations”’[MeSH Terms] OR (“pharmaceutical”’[All
Fields] AND “preparations”[All Fields]) OR “pharmaceutical preparations”
[All Fields] OR “pharmaceutical”’[All Fields] OR “pharmaceuticals”[All
Fields] OR “pharmaceutical s”’[All Fields] OR “pharmaceutically”[All
Fields]) AND “careinfection prevention”[ Title/ Abstract]) AND ((fft[Filter])
AND (humans|[Filter]) AND (english[Filter]))

prevention[Title/

Translations

pharmaceutical: «biopharmaceutics»[MeSH Terms] OR “biopharmaceutics”
[AllFields] OR “pharmaceutic”[ AllFields] OR “pharmaceutics”[ All Fields]
OR “pharmaceutical preparations”’[MeSH Terms] OR (“pharmaceutical”
[All Fields] AND “preparations’[All Fields]) OR “pharmaceutical
preparations”[All  Fields] OR “pharmaceutical’[All Fields] OR
“pharmaceuticals”[All Fields] OR “pharmaceutical’s’[All Fields] OR
“pharmaceutically”[All Fields]

Search: infection control Saudi Arabia[Title] Filters: Full text,
Humans, English

((“infection control’[MeSH Terms] OR (“infection”[All Fields]
AND “control”’[All Fields]) OR “infection control’[All Fields]) AND
“saudi arabia”[Title]) AND ((fft[Filter]) AND (humans(Filter]) AND
(english[Filter]))

Translations

infection control: «infection control»[MeSH Terms] OR (“infection”[All
Fields] AND “control”’[All Fields]) OR “infection control”’[All Fields]
Search: infection control surveillance policy[Title/Abstract]
Filters: Full text, Humans, English

((“infection control”[MeSH Terms] OR (“infection”[All Fields] AND
“control”’[All Fields]) OR “infection control”’[All Fields]) AND “surveillance
policy”[Title/Abstract]) AND ((ftt[Filter]) AND (humans(Filter]) AND
(english[Filter]))

Translations

infection control: «infection control»[MeSH Terms] OR (“infection”[All
Fields] AND “control”’[All Fields]) OR “infection control”’[All Fields]
Search: infection control surveillance policy[MeSH Terms] Filters: Full
text, Humans, English

((“infection control”[MeSH Terms] OR (“infection”[All Fields] AND
“control”’[All Fields]) OR “infection control”’[All Fields]) AND “legal
epidemiology”[MeSH Terms]) AND ((ftt[Filter]) AND (humans|Filter])
AND (english[Filter]))

Translations

infection control: «infection control»[MeSH Terms] OR (“infection”[All
Fields] AND “control”’[All Fields]) OR “infection control”’[All Fields]
surveillance policy[MeSH Terms]: «legal epidemiology»[MeSH Terms]
Search: infection control surveillance procedure[Title/Abstract]
Filters: Full text, Humans, English

((“infection control”[MeSH Terms] OR (“infection”[All Fields] AND
“control”’[ AllFields]) OR “infectioncontrol” [ AllFields]) AND “surveillance
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procedure”[Title/Abstract]) AND ((fft[Filter]) AND (humans|Filter])
AND (english[Filter]))

Translations

infection control: «infection control»[MeSH Terms] OR (“infection”[All
Fields] AND “control”’[All Fields]) OR “infection control”’[All Fields]
Search: infection control epidemiology policy[Title/Abstract]
Filters: Full text, Humans, English

((“infection control’[MeSH Terms] OR (“infection”[All Fields] AND
“control’[All Fields]) OR “infection control”[All Fields]) AND “epidemiology
policy”[Title/Abstract]) AND ((ftt[Filter]) AND (humans[Filter]) AND
(english[Filter]))

Translations

infection control: «infection control»[MeSH Terms] OR (“infection” [ All
Fields] AND “control”[All Fields]) OR “infection control”’[All Fields]
Search: pharmacy infection control surveillance[Title/Abstract]
Filters: Full text, Humans, English

((“pharmacie”[ All Fields] OR “pharmacies”[MeSH Terms] OR “pharmacies”
[All Fields] OR “pharmacy’[MeSH Terms] OR “pharmacy”’[All
Fields] OR “pharmacy s”[All Fields]) AND “infection control
surveillance”[Title/Abstract]) AND ((fft[Filter]) AND (humans(Filter])
AND (english[Filter]))

Translations

pharmacy: «pharmacie”[All Fields] OR “pharmacies”[MeSH Terms] OR
“pharmacies”[All Fields] OR “pharmacy”’[MeSH Terms] OR “pharmacy”
[All Fields] OR “pharmacy’s”[All Fields]

Search: pharmacy infection control surveillance[MeSH Terms]
Filters: Full text, Humans, English

(((“pharmacie”[All Fields] OR “pharmacies’[MeSH Terms] OR “pharmacies”
[All Fields] OR “pharmacy”’[MeSH Terms] OR “pharmacy”[All Fields]
OR “pharmacy s”[All Fields]) AND (“infection control”[MeSH Terms]
OR (“infection”[All Fields] AND “control”’[All Fields]) OR “infection
control”[All Fields])) AND “epidemiology”’[MeSH Terms]) AND
((fit[Filter]) AND (humans(Filter]) AND (english[Filter]))

Translations

pharmacy: «pharmacie”[All Fields] OR “pharmacies”[MeSH Terms] OR
“pharmacies”[All Fields] OR “pharmacy”’[MeSH Terms] OR “pharmacy”
[All Fields] OR “pharmacy’s”[All Fields]

infection control: «infection control» [ MeSH Terms] OR (“infection”[All
Fields] AND “control”’[All Fields]) OR “infection control”’[All Fields]
surveillance[MeSH Terms]: «epidemiology»[MeSH Terms]

Search: pharmacoepidemiology infection control[Title/Abstract]
Filters: Full text, Humans, English

((“pharmacoepidemiology”[MeSH Terms] OR “pharmacoepidemiology”
[All Fields]) AND “infection control”[Title/Abstract]) AND ((fft[Filter])
AND (humans[Filter]) AND (english[Filter]))

Translations

pharmacoepidemiology: «pharmacoepidemiology»[MeSH Terms] OR
“pharmacoepidemiology”[All Fields]

Search: pharmacoepidemiology infection
Terms] Filters: Full text, Humans, English
((“pharmacoepidemiology”’[MeSH Terms] OR “pharmacoepidemiology”
[All Fields]) AND “infection control”’[MeSH Terms]) AND ((fft[Filter])
AND (humans[Filter]) AND (english[Filter]))

control[MeSH

Translations
pharmacoepidemiology: «pharmacoepidemiology»[MeSH Terms] OR
“pharmacoepidemiology”[All Fields]
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Table 1: Exploration of the Surveillance Key Performance Indicators.

1.  Take a random sample of cultures for all clean and sterile places in the
pharmacy departments monthly. For instance,

1)  All areas for sterile preparation ISO 6,7 and 8
2)  all horizontal and vertical laminar flow

3)  hoods

4)  All repackaged areas

5)  All extemporaneous area

6)  All unit dose distribution area

7)  All sink water at a place in the pharmacy units

8)  Allair conditioning and flow in the pharmacy units

2. Take a random sample of cultures monthly for sterile preparation.
For instance, TPN, regular parenteral medications, sterile parenteral
oncology medications, and eye drops preparation.

3. Follow up any infected pharmaceutical preparation had been distributed
accidentally.

4. Record any transmitted diseases among pharmacy worker

5.  Follow up monthly drug resistance reports by arrangements with
microbiology laboratories.

6.  Take a random sample for pharmacy staff for hand hygiene and PPE
compliance.

7.  Follow up cleaning the pharmacy environment and workplace with
disinfectant daily with a recording sheet.

8.  Review the hand sanitizer and disinfectant used in the pharmacy
departments and healthcare departments that wish to add to the
healthcare organizations formulary

9.  Document any sharp or needle stick or infected material and follow up
with immunization policy

10. Follow up and Document the spill cleaning at any locations in the
pharmacy services.

11.  Follow up with any new staff for immunization policy and procedures.

12. Document any diseases transmissions during pandemic or epidemic
situations for the pharmacy workers

13.  Report monthly the Pharmacoepidemiology and infection control
surveillance report to the pharmacy director and copy to infection
control departments

infection control[MeSH Terms]: «infection control»[MeSH Terms]

RESULTS AND DISCUSSION

The infection control pharmacist should perform infection control
surveillance in pharmacy practice as follows, as explored in Figure 1.2
1. The infection control pharmacist should create an annual plan
for the pharmacy practice’s surveillance program based on risk
assessment.
2. Segregate the surveillance-based area of interest and critical
pharmacy department sites. The areas selected were determined by
a) A higher risk of administering pharmaceutical preparation to
patients
b) The pharmaceutical preparations dosage. Thats included
intravenous, oral, or topical administration.
¢) The method of preparation that is required is sterile, clean, or
regular
d) The daily volume of preparation
e) The cost of medications
f) The expected clinical severity of infected pharmaceuticals
preparation
g) Use appropriate resources such as patients cultural and
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financial information, medical, human and
medication consumption records.
h)  Assess the risk of pharmaceutical preparation products.

3. All surveillance key performance indicators (KPI) in every area of
the pharmacy departments are explored, as shown in Table 1. The
exploration includes;

a) Formulating the definition of KPI.

b)  Exploring the calculation method of KPI.

¢)  Setting up a maximum target in the KPI.

d) Declaring potential action to prevent the infection.

4. Establish the surveillance requirements for each area of the
pharmacy departments. For example, personal, laboratory material,
surveillance training, and infection rate calculation. In addition,
other support resources, such as computers, statistical analysis, and
pharmacy director assistance, should be included.

Use of the following step-by-step methods of surveillance tools;

a)  Setting up of data collection form.

b)  Use of computer data analysis software.

¢)  Using multiple data collection.

d) Setting up terms such as ratio, incidence, prevalence, and rare.

e) Making analysis using parametric and non-parametric
biostatistics tools.

f) Making correlation and regression analyses for future
predictions.

g) Using validation and reliability tools in data analysis.

h) Comparing results with previous results or previous literature.

i)  Making a report of surveillance.

j)  Making the surveillance more frequently and regularly.

6.  Annual evaluation of all surveillance reports and services, surveillance
outcomes assessment in pharmacy practice

CONCLUSION

The policy is a new pharmacy infection prevention and control initiative
that improves the infection control documentation system. It also

resources,

encourages pharmacists to adhere to infection prevention and control
regulations in places such as the public and healthcare organizations.
Its components include drug-resistant surveillance, incidents of
contaminated pharmaceutical preparations, and pharmacy workers’
occupational safety. Furthermore, the monitoring of infection control
standards compliance manipulates suggestions and regulations.
Therefore, Pharmacoepidemiology and infection control surveillance
are especially advised to be implemented in pharmacy infection and
prevention operations in Saudi Arabia.
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Pharmacy Infection Control: Pharmacoepidemiology and
infection control surveillance

Develop an annual plan of the surveillance program in pharmacy
practice

The area selection Is based on, Segregate the surveillance-based area of interest
and critical site of pharmacy departments

Is the area
selected based on
area of interest

and critical site?

All surveillance key performance Indicators
should be explored for each area of pharmacy
departments

To be selected

Setup up the requirements of survelllance for each area of the pharmacy departments

Use the following method of surveillance tools

Annual evaluation of all survelllance reports and services, assessment of the

outcome of surveillance in pharmacy practice

Figure 1: Pharmacoepimedilogy and infection control surveillances steps flow chart.
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