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ABSTRACT
Objective: In this study, we aimed to declare the competency of the Infection control policy in pharmacy 
practice as a new initiative in Saudi Arabia. Methods: This is a narrative review of pharmacy infection 
control. 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 general research in hospital and 
pharmacy practice guide the current review. The committee of pharmacy infection control formulated 
and consisted of various experts, including clinical pharmacists, drug information pharmacists, and 
clinical infection control specialists. Some authors drafted the policy and procedures, and the other 
member reviewed and corrected them. The third revision was by the infection control specialist. The 
study emphasizes the competency of Pharmacy infection control policies and procedures. Results: The 
Pharmacy infection control policy covered a variety of topics. It has included steps toward competency 
in pharmacy practice. Five models were included in the competency of pharmacy infection control 
policy. For example, patient care, infection control abilities, communication, professionalism, and 
ongoing professional development are required. In addition, each model included information about 
education and training, assessment types, and scores on competency assessments. The infection 
control competency test is administered to pharmacy staff annually. Conclusion: Pharmacy infection 
control policy competency is a new initiative and an integral part of pharmacy practice. The infection 
control policy competency requires pharmacists to continuously improve their skills in infection control 
practice and prevent pharmacy product-related infection in various settings within public and private 
healthcare institutions. As a result, the pharmacy infection control competencies policy is highly 
recommended for pharmaceutical care services worldwide.
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INTRODUCTION 
Over the last few years, the national pharmacy 
competency has been established locally at a 
hospital or primary care center.1-2 It included 
various pharmacist and clinical pharmacist 
specialties, such as infection control pharmacists. 
It was based on a pharmacy strategic plan 
with a new Vision of 2030.3 Several years ago, 
pharmacy leaders released national hospital 
pharmacists and primary care pharmacist 
competency programs.1,2 Furthermore, several 
international pharmacy competencies for 
distributive, clinical, and community pharmacy 
have been released.4,5 Pharmacist competency is 
required to provide patients with efficient and 
cost-effective pharmacy services. Furthermore, 
assess the pharmacist’s activities in each job 
description.4 Various infection control guidelines 
competencies have been associated with 
infection control coordinators and healthcare 
workers.6-15 On the other hand, the authors were 
unfamiliar with any publications on infection 
control pharmacist competency.14 The current 
review seeks to establish infection control 
competency in pharmacy practice, emphasizing 
infection control among clinical pharmacists and 
pharmacy staff.

MATERIALS AND METHODS
It was a narrative review of pharmacy infection 
control. A literature search was performed from 

various databases, including PubMed, Medline, 
and Google Scholar, about specific subject related 
to infection control in pharmacy practice. The 
search period was from the 1960s to October 
2021. The terms were in English and conianted 
the narrative review, systemic review, meta-
analysis, and guidelines. The terms of Policies and 
procedures from the last 10 years 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 infection control guidelines 
in pharmacy and hospital practice guided the 
writing of the current review.15-16 That includes 
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), the World Health Organization (WHO), 
and the United States Pharmacopeia (USP) 
guidelines and regulations.17-28 The pharmacy 
infection control committee formulated and 
consisted of various members, including 
clinical pharmacists, community pharmacists, 
and infection control specialists. Some authors 
drafted the policy, and the other authors reviewed 
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and corrected it. 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. The current topic emphasized on the competency of pharmacy 
infection control. The Appraisal of Guidelines, Research, and Evaluation 
(AGREE) guided the reporting of the results of this review.29 

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”[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 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 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”[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”[All Fields] OR “infectives”[All 
Fields] 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 ((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:  pharmacy infection prevention[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 
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 control[Title/
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 “care infection 
control”[Title/Abstract]) AND ((fft[Filter]) AND (humans[Filter]) 
AND (english[Filter]))

Translations
pharmaceutical:  «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]
Search:  pharmaceutical care infection prevention[Title/
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 “care infection 
prevention”[Title/Abstract]) AND ((fft[Filter]) AND (humans[Filter]) 
AND (english[Filter]))
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Fields] OR “infectivities”[All Fields] OR “infects”[All Fields] OR 
“pathogenicity”[Subheading] OR “pathogenicity”[All Fields] OR 
“infectivity”[All Fields]
Search: Infection control competency[Title]Filters: Full text, Humans, 
English
(“infection control competency”[Title]) AND ((fft[Filter]) AND 
(humans[Filter]) AND (english[Filter]))

RESULTS AND DISCUSSION
When first implementing the pharmacy infection competency elements 
(Table 1), any pharmacist was advised to follow the policy and procedures 
outlined below as explored in Figure 1.1,4,17-28,30-31

1. Every new pharmacy workforce must take pharmacy infection 
control education competency courses annually.

2. Every 12 months, the pharmacy infection control unit at 
pharmaceutical care selects enrolled pharmacists for infection 
control capabilities competency. All nominations must go through 
the supervisor of the units.

3. All nominated candidates apply for pharmacy infection control 
training and coaching.

4. If the pharmacy worker was new, the pharmacy infection control 
section to be a part of general orientation at the opening of the 
employment

5. After completing the lookup capabilities training, the preceptor 
evaluates each candidate’s expertise.

6. The comprehension results in a written examination of multiple-
choice questions and an overall performance evaluation.

7. The preceptor chose setup up the level of evaluation rating from 
one to five whole scores and make candidate assessment of the 
educational courses.

8. The evaluation rankings are divided into five categories. Five scores 
illustrated the candidates are equally or fully competent, four 
people are primarily incompetent, three are partially competent, 
two are equally partial incompetent, and one is entirely completely 
incompetent.

9. All evaluation ratings must not be no less than 4 for each competency 
objective.

10. If the pharmacist’s competency intention is less than four, the 
lookup capabilities will not be skipped, and the pharmacist will be 
deemed incompetent.

11. If the candidates were rated incompetent, they will be evaluated 
every quarter until they achieve a rating of four or equal to five.

12. Each year, the lookup abilities competency evaluation must be 
performed.

13. Any pharmacist who got lower than four scores for the duration of 
the annual assessment of pharmacy infection control competency. 
The pharmacist will repeat the pharmacy infection control course 
for five weeks.

CONCLUSION
The pharmacy infection control competency policy and procedures, 
an entire section on infection control, and overall performance 
and activities. It included five items: patient care, contamination 
management skills, communication, professionalism, and continued 
professional development. As a result, sustainable competencies improve 
contamination management abilities in pharmacy practice. Furthermore, 
it takes an approach to evaluate the infection control skills of a pharmacy 
group of workers and the contamination associated with the pharmacy 
setting. As a result, pharmacy infection control competency policy 
and procedures are highly recommended for national and worldwide 
pharmaceutical care implementation.

Translations
pharmaceutical:  «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]
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 competency pharmacy[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 
(“compete”[All Fields] OR “competed”[All Fields] OR “competences”[All 
Fields] OR “competencies”[All Fields] OR “competently”[All Fields] OR 
“competents”[All Fields] OR “competes”[All Fields] OR “competing”[All 
Fields] OR “mental competency”[MeSH Terms] OR (“mental”[All 
Fields] AND “competency”[All Fields]) OR “mental competency”[All 
Fields] OR “competence”[All Fields] OR “competency”[All Fields] OR 
“competent”[All Fields])) AND “pharmacy”[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]
competency:  «compete»[All Fields] OR «competed»[All Fields] 
OR «competences»[All Fields] OR «competencies»[All Fields] OR 
«competently»[All Fields] OR «competents”[All Fields] OR “competes”[All 
Fields] OR “competing”[All Fields] OR “mental competency”[MeSH 
Terms] OR (“mental”[All Fields] AND “competency”[All Fields]) OR 
“mental competency”[All Fields] OR “competence”[All Fields] OR 
“competency”[All Fields] OR “competent”[All Fields]
Search:  Infection infection competency[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 “infection competency”[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”[All Fields] OR “infectives”[All 
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Table 1: Pharmacy infection control Competency.

No Topic Activity Education and 
training 

Type of 
Assessment

Assessment 
scores

Pr
e-

tr
ai

ni
ng

 
te

st

Po
st

-
tr

ai
ni

ng
 

te
st

Ex
am

Pr
ec

ep
to

r 1 2 3 4 5

1. Patients care • Protect the patients from diseases transmissions.
• Test the pharmaceutical product for infection control.
• Contribute to staff adults and pediatrics immunization program.
• Prevent the patients from pharmacy infection control-related problems.
• Maintain vaccine stock at all hospital sections as required for patients and 

Heath workers.

   

2. Infection control 
skills

• Make pharmacy surveillance of bugs.
• Demonstrate Hand hygiene during pharmacy activities.
• Apply Personal protective equipment at the pharmacy section.
• Implementation of infection control at the pharmacy department.
• Control infection environmental and workplaces at pharmacy sections.
• Monitor staff immunization and occupational safety protocols.
• Implement the infection control competency for pharmacy staff.
• Monitor quality management measures of pharmacy infection control.
• Contribute to risk management of pharmacy infection control.
• Implementation of pharmacy infection control education and training.
• Apply pharmaceutical wastage and spill kit.
• Choose the appropriate sanitizer, disinfectant, and related products for the 

pharmacy section.
• Monitor and prevent infection control material adverse effects and related 

problems.
• Monitor and document the outcome of pharmacy infection control.
• Identify, investigate, and manage the outbreak in pharmacy practice in 

association with Infection Prevention and Control (IPC) Department and 
the Outbreak Management Team(OMT).

   

3. Communication • Participate in infection control committee and the team at healthcare 
organizations.

• Educate the healthcare professionals about pharmacy infection control.
• Set strategies to prevent infection and control for public and pharmacy 

visitor.
• Report pharmacy infection control to the infection control department at 

healthcare organizations.

   

4. Professionalism Respect and share with the healthcare worker on infection control
Cooperate with all healthcare organizations to implement pharmacy infection 
control guidelines.

   

5. C o n t i n u o u s 
p r o f e s s i o n a l 
development

• Update the pharmacy infection control guidelines regularly based on recent 
infection control recommendations.

• Setup annual plan of infection control for each pharmacy services unit
• Distribution of educational materials on pharmacy infection control for 

pharmacy and healthcare workers.
• Make posters and stands for pharmacy infection prevention at each service 

as required.
• Available the pharmacy infection control references and guidelines for 

pharmacy staff and healthcare workers.
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Figure 1: Infection Control Pharmacist Competnay Steps follow chart.



104 PTB Reports, Vol 8, Issue 3, Sep-Dec, 2022

 Alomi, et al.: Pharmacy Infection Control Competency

ACKNOWLEDGEMENT
None.

CONFLICT OF INTEREST
The authors declare that there is no conflict of interest.

ABBREVIATIONS
CDC: Centers for Disease Control; and Prevention; SCDC: Saudi 
Center for Diseases Control; WHO: World Health Organization; ASHP: 
American Society of Health-System Pharmacist; USP: United States 
Pharmacopeia (USP); AGREE: Appraisal of Guidelines for Disease 
Control and Prevention; OMT: Outbreak Management Team; IPC: 
Infection Prevention and Control; KSA: Kingdom of Saudi Arabia; 
MOH: Ministry of Health.

Funding
None 

Consent for Publications 
It is not applicable in this review 

Ethical Approval 
This research is exempted from research and ethical committee or an 
institutional review board (IRB) approval.
https://www.hhs.gov/ohrp/regulations-and-policy/decision-
charts-2018/index.html

ABBREVIATIONS
MOH: Ministry of Health; KSA: Kingdom of Saudi Arabia; ASHP: 
American Society of Health-System Pharmacists; SWOT: Strengths, 
Weaknesses, Opportunities, and Threats; IV: Intravenous; BSC: Balance 
Scored Cards. SARS: Acute Respiratory Syndrome; H1N1: influenza 
A; MERS-CoV: Middle East respiratory syndrome coronavirus; 
COVID-19: Coronavirus Disease 2019. 

ORCID ID
Yousef Ahmed Alomi  https://orcid.org/0000-0003-1381-628X

REFERENCES 
1. Alomi YA. National Pharmacist Competency System at Ministry of Health 

Hospitals in Saudi Arabia. J Pharmacol Clin Res Mini Rev J Pharmacol Clin Res. 
2016;1(3):1–5. 

2. Ahmed Alomi Y. National Primary Care Pharmacist Competency System 
at MOH in Saudi Arabia. J Pharma Pharm Sci [Internet]. 2016;1(4):1–5. 
Available from: http://verizonaonlinepublishing.com/PHARMAPDF/
JournalofPharmaandPharmaceuticalSciences16.pdf

3. Alomi YA, Alghamdi SJ, Alattyh RA, Elshenawy RA. The Evaluation of Pharmacy 
Strategic Plan in Past 2013-2016 and Forecasting of New Vision 2030 at Ministry 
of Health in Saudi Arabia. J Pharm Pract Community Med [Internet]. 2018 Jun 10 
[cited 2018 Oct 2];4(2):93–101. Available from: http://www.jppcm.org/article/197

4. Murdaugh LB, Gomez AK. Competence Assessment Tools for Health-System 
Pharmacies. Fifth Edit. American Society of Health-System Pharmacists. 2015. 
1–768 p. 

5. Engle JP, Burke JM, Ashjian EJ, Avery L, Borchert JS, Faro SJE, et al. ACCP 
clinical pharmacist competencies: Advocating alignment between student, 
resident, and practitioner competencies. JACCP J Am Coll Clin Pharm. 
2020;3(1):124–32. 

6. World Health Organization. Core Competencies for Infection Prevention and 
Control. 2020. 1–61 p. 

7. Carrico RM, Rebmann T, English JF, Mackey JE, Cronin SN. Infection prevention 
and control competencies for hospital-based health care personnel. Am J 
Infect Control [Internet]. 2008;36(10):691–701. Available from: http://dx.doi.
org/10.1016/j.ajic.2008.05.017

8. European Centre for Disease Prevention and Control. Core competencies for 
infection control and hospital hygiene professionals in the European Union 
[Internet]. 2013. Available from: https://www.ecdc.europa.eu/sites/portal/files/
media/en/publications/Publications/infection-control-core-competencies.pdf

9. Infection Prevention Scoecisety. Competency Framework for Infection 
Prevention & Control Practitioners Competences for infection prevention and 
control practitioners ( IPCPs ) were first introduced by the Infection Control 
Nurses Association ( ICNA ) in 2000 and Members of IPS are able t. 2020. 

10. Ann Henderson B, Yetman St John M, Public Health Sector Suzanne Rowland 
Ottawa L, Weinmaster Regina M, Cordeiro Montréal F, Faith Stoll Yarmouth 
Q, et al. Infection Prevention and Control Core Competencies for Health Care 
Workers: A Consensus Document [Internet]. 2016. Available from: https://
ipac-canada.org/photos/custom/pdf/HCW_Core_Competency_Category_Table-
2016November(2).pdf

11. Milward MR, Cooper PR. Competency assessment for infection control in the 
undergraduate dental curriculum. Eur J Dent Educ. 2007;11(3):148–54. 

12. Ara L, Bashar F, Tamal MEH, Siddiquee NKA, Mowla SMN, Sarker SA. 
Transferring knowledge into practice: a multi-modal, multi-centre intervention 
for enhancing nurses’ infection control competency in Bangladesh. J Hosp 
Infect [Internet]. 2019;102(2):234–40. Available from: https://doi.org/10.1016/j.
jhin.2018.07.042

13. Yu M, Kang H, Park J, Yang M. Development of a high-risk neonatal infection 
control competency scale. J Child Heal Care. 2021;25(3):393–411. 

14. Cui L, He A, Wang X, Wang Y, Huang X, Ni Z. Development and Validation of the 
Competency Evaluation Model for Hospital Infection Prevention and Control 
Practitioners in the Post-Pandemic Era: A Mixed …. 2021; Available from: 
https://europepmc.org/article/ppr/ppr336627

15. Alomi YA, Alyousef AM. Infection Control Pharmacist: A New Initiative Project in 
the Kingdom of Saudi Arabia. Pharmacol Toxicol Biomed Reports. 2021;7(2):40–
3. 

16. Alomi YA, Abdullah Hakami LE, Yahya Khayat NA, Bamagaus YA, Rafuden 
Bakhsh TM, Adnan Khayat N, et al. Mass Gathering (Hajj) Pharmacy Infection 
Control: New Initiative in Saudi Arabia. Int J Pharmacol Clin Sci. 2020;9(1):5–9. 

17. Kastango ES. Blueprint for implementing USP chapter 797 for compounding 
sterile preparations. Vol. 62, American Journal of Health-System Pharmacy. 
2005. p. 1271–88. 

18. United States Pharmacopeia. USP General Chapter <800> Hazardous Drugs- 
Handling in Healthcare Settings. The United States Pharmacopeial Convention. 
2017. p. 1–20. 

19. Al Knawy B, Khoja T, Balkhy H, Pittet D. GCC Infection control manual. 2013. 
1–324 p. 

20. Ontario Agency for Health Protection and Promotion, Provincial Infectious 
Diseases Advisory Committee. Best Practices for Infection Prevention and 
Control Programs in All Health Care Settings. Public Health Ontario; 2012. 87 p. 

21. U. S. Department of Health and Human Services, Centers for Disease Control 
and Prevention. Infection Control in Healthcare Personnel: Infrastructure and 
Routine Practices for Occupational Infection Prevention and Control Services 
Recommendations Only. 2019;1–8. Available from: https://www.cdc.gov/
infectioncontrol/pdf/guidelines/infection-control-HCP-recommendations-only-H.
pdf

22. WHO. INFECTION PREVENTION AND CONTROL ASSESSMENT FRAMEWORK 
AT THE FACILITY LEVEL Introduction and user instructions [Internet]. Vol. 2016. 
2018. Available from: http://www.who.int/infection-prevention/publications/
core-com-

23. Beattie M. A Guide to Infection Control in the Hospital. Vol. 6, Australian 
Infection Control. 2001. 102 p. 

24. USP. USP General Chapter <795> Pharmaceutical Compounding – Nonsterile 
Preparations. In: USP 42–NF [Internet]. 2019. p. 1–13. Available from: http://
www.usp.org/compounding/general-chapter-795

25. Ontario. Provincial Infectious Diseases Advisory Committee, Public Health 
Ontario. Best practices for cleaning, disinfection and sterilization of medical 
equipment/devices in all health care settings. 110 p. 

26. Rutala WA, Weber DJ, Weinstein RA, Pearson ML. Guideline for Disinfection 
and Sterilization in Healthcare Facilities, 2008 [Internet]. Centers for Disease 
Control and Prevention (CDC). 2019. Available from: http://www.cdc.gov/hicpac/
Disinfection_Sterilization/10_0MiscAgents.html

27. Update L. Management of health care workers who had contacts with patients 
with COVID-19 infection. 2020. 

28. World Health Organization (WHO). Rational use of personal protective 
equipment for coronavirus disease (COVID-19) and considerations during 
severe shortages [Internet]. Vol. 2019, World Health Organization. 2020. 
Available from: https://apps.who.int/iris/bitstream/handle/10665/331695/WHO-
2019-nCov-IPC_PPE_use-2020.3-eng.pdf

29. Brouwers MC, Kerkvliet K, Spithof K. The AGREE reporting checklist: A tool to 
improve reporting of clinical practice guidelines. BMJ. 2016;352. 

30. Pharmaceutical Society of Australia. National Competency Standards 
Framework for Pharmacists in Australia [Internet]. Pharmaceutical Society of 
Australia Ltd. 2016 p. 1–112. Available from: https://www.psa.org.au/download/
standards/competency-standards-complete.pdf

31. American Society of Health System Pharmacy and Accreditation Council for 
Pharmacy Education. Entry-level Competencies Needed for Pharmacy Practice 
in Hospitals and Health-Systems. 2010. 


