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Abstract: Infectious diseases have been a significant challenge to health and wellbeing from ancient
times, with substantial economic implications globally. Despite the advent of technology, infectious
diseases continue to affect people of various social statuses and across geographical locations. Un-
derstanding some of the drivers of infectious diseases, antimicrobial resistance, vaccination, and
vaccine hesitancy is a step towards thriving in the modern world, achieving fewer morbidities and
mortalities, and adequately controlling future pandemics. Pharmacists are strategically placed as
healthcare team members to promote early disease control through health education, advocacy,
cross-professional and specialty collaboration, communal trust-building, research, and global unity.
Not forgetting that infectious diseases in the modern world are about people and science, credible
crisis communication during the early phases of disease outbreaks paves the way for well-informed
guidance globally.

Keywords: infectious diseases; outbreaks and pandemics; antimicrobial resistance; vaccines and
vaccine hesitancy; pharmacists

1. Introduction

Health and wellbeing concerns across the globe have continued to grow over the
past century. The sustainable development goals (SDGs) were designed to provide what
is required to thrive in the contemporary world, including better access to healthy food,
clean water, sanitation, education, healthcare, etc. As the world’s population increases, so
do forest encroachment, urbanization, international travel, migration, etc. These events
consequently increase the world’s challenges. Among these consequences are infectious
diseases. Although infectious diseases have been in existence for as long as humans
have, the world continues to experience a newer but similar dimension of outbreaks that
threatens human health. Infectious diseases and outbreaks have implications for health and
wellbeing, including adverse morbidity and mortality in infected persons. The economic
impact of infectious disease outbreaks on individuals and society is enormous. In recent
years, the world has experienced different epidemics; examples include the COVID-19,
Zika, Ebola, Swine flu (H1N1), severe acute respiratory syndrome (SARS), etc. The trends
of infectious diseases in the modern world show that infections affect people, cut across
geographical locations and boundaries, and transcend time.

1.1. People

Organisms such as bacteria, viruses, fungi, or parasites cause infectious diseases [1].
Some are transmitted to humans from humans (e.g., HIV, Chlamydia, bacterial vagi-
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nosis, etc.), insects (e.g., malaria from mosquitoes) [2], or animals (e.g., avian flu from
birds) [3]. Humans can get infected through direct contact, such as from person to person
(through touch, kiss, coughs, sneezes, sexual contact, etc.), animals to persons (through
bites, scratches, handling of waste, etc.), and mother to unborn child (through the placenta,
e.g., toxoplasmosis, rubella, cytomegalovirus, herpes simplex, etc.) [4]. Humans can also
get infected through indirect contact, insect bites (e.g., Lyme disease from ticks, the West
Nile virus, etc.), and water and food contamination (e.g., typhoid fever from Salmonella
typhi, cholera from Vibrio cholerae, shigellosis from Shigella, etc.) [4].

Understanding how risk, evaluation behaviors, prevention behaviors, actions, and
inactions affect human response to infectious diseases is important. Phenomena such as
antimicrobial resistance, vaccination, and vaccine hesitancy are some factors that drive
infectious diseases in the modern world.

1.1.1. Antimicrobial Resistance

According to the World Health Organization (WHO), antimicrobial resistance (AMR)
occurs when bacteria, viruses, fungi, and parasites change over time and no longer respond
to medication (antibacterial/antibiotics, antiviral, antifungal, and antiparasitic) [5]. AMR is
mostly driven by consumption (misuse and overuse). Bacteria, viruses, fungi, and parasites
change to become unresponsive to medication, hence becoming more challenging to treat
and increasing disease spread, severe illnesses, and death [5,6]. Other factors include
inadequate access to quality, affordable medication, vaccines, and diagnostics; poor disease
control in healthcare centers and farms; lack of knowledge/awareness; lack of regulations,
etc. Aside from the abuse of antimicrobial medications by patients, general practitioners are
thought to be culprits in the non-rational use of antibiotics, especially when they prescribe
antibiotics before bacterial infection confirmatory test results are ready [7,8]. Community
pharmacies in low-resource countries where antibiotics are readily available over the
counter due to inadequate regulation are likewise culprits. The overuse of antimicrobial
supplements in animal feeds by veterinarians has also led to a rise in antibacterial resistance
in humans who have contact with or consume animal products [9]. Evidence shows that the
use of antibiotics during the early months of the COVID-19 pandemic was not associated
with the presence of bacterial infection, suggesting the irrational use of antibiotics in
COVID-19 patients globally [10]. This has implications for a possible increase in AMR in
the future of humanity.

Antimicrobial resistance is a threat to global health, with extensive health and eco-
nomic implications. About 700,000 people die from bacterial-resistant infections globally
every year [11]. The Centers for Disease Control and Prevention (CDC) reports more than
2.8 million cases of AMR infection and more than 35,000 deaths from AMR infections
each year in the United States [12]. When AMR occurs, we may need new and more
potent microbial medications. Economically, the development of antimicrobial medicines
is expensive, costing over $1.7 Billion to bring a new antibiotic drug to market [13].

1.1.2. Vaccination and Vaccine Hesitancy

Vaccines have provided vital contributions to the global reduction of morbidity and
mortality. Vaccine-preventable childhood infectious diseases such as tetanus, pertussis,
measles, diphtheria, poliomyelitis, meningitis-encephalitis, acute respiratory infections,
etc., and their resulting morbidity and mortality have cumulatively decreased globally [14].
Although vaccines are meant to prevent or treat infectious diseases and their complications
through the stimulation of the immune system, some major hindrances to vaccination, such
as vaccine nationalism, vaccine inequity, and vaccine hesitancy, still prevail [15].

Vaccine nationalism, which refers to “taking care of our own first”, has implications
for pandemic responses, especially with the emergence of infectious disease variants that
may crop up from developing countries, threatening everyone else. This is evident with
the COVID-19 pandemic, where new variants with the potentials of evading vaccines
have sprung up and are still springing up from the seemingly neglected regions of the
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world. If allowed to spread uncontrollably, the latest COVID-19 variants may result in
more deaths. The WHO Director-General, Tedros Adhanom Ghebreyesus, once said that
“vaccine equity is the challenge of our time, and we are failing”. Despite having the tools to
end the COVID-19 pandemic, the world faces a resurgence, partly caused by the dramatic
inequity of vaccine coverage [16].

Vaccine hesitancy, a global health threat, refers to the refusal to vaccinate despite
vaccine availability [17]. People choose not to vaccinate due to complex reasons, including
varied ideologies and beliefs, complacency, the inconvenience of accessing vaccines, and
a lack of trust [17–20]. With a vast audience, the media has historically been used as a
channel to disseminate misinformation and conspiracy theories [18]. History is replete
with examples of countries where vaccine hesitancy has thrived due to leaders’ inadequate
political will and incorrect information dissemination through fake news, propaganda, and
conspiracy theories.

1.2. Geographical Locations and Boundaries

Infectious disease in the modern world has no regard for geographical boundaries.
History is replete with examples of clusters of outbreaks that eventually became the
struggle of many world regions. Irrespective of social and economic status and privilege,
the world is a small village; everyone can be subjected to the same exposure but with
varying magnitudes depending on human behavior. However, irrespective of location,
everyone everywhere can be a recipient of localized spillage. For example, the Japanese
encephalitis outbreak in Asia and the western pacific started in southern Asia before
spreading to other regions and across borders to become endemic [21,22].

Sociocultural practices in certain regions can be a precursor to outbreaks. In addition,
population growth, forest encroachment, and direct interaction with wildlife, e.g., bushmeat
consumption, can contribute to the spread of infectious diseases like the Ebola virus [23,24].
The COVID-19 pandemic and how it started is a testament to this narrative. If we choose
to ignore what happens in the forgotten corners of this small world, it may be to our peril.

1.3. Time

Every living thing on earth has a time tag. In the events that occur during human
existence, such as infectious diseases, time is as an essential factor. From its inception
to its spread, time is a critical factor of infectious disease. We live in a world where a
delay in response to any natural or human-made disaster can result in the loss of lives and
resources. Due to the timely response to the Ebola virus outbreak in Nigeria in 2014, the
WHO declared Nigeria Ebola-free after three months [25].

The U.S. has been able to control clusters of foodborne disease outbreaks due to the
timely reporting of individuals to the hospital and the timely reporting of health officials to
state health departments. The timely response of the U.S. Food and Drug Administration
(FDA) and the CDC to these reports of outbreak clusters and the issuance of food product
recalls by the companies involved have been useful in controlling foodborne disease
outbreaks in the U.S. The value of timely responses to outbreaks’ management cannot be
over-emphasized.

How the COVID-19 pandemic started and its overwhelming effect on the world is
proof that a delay in the response to the spillage of infective agents anywhere in the world
can become a global disaster.

2. The Role of Pharmacists in the Control of Infectious Diseases in the Modern World
2.1. Health Education

To mitigate the health impact of AMR on people, pharmacists, being stewards of
medicines and specialized in the preparation, usage, storage, preservation, and provision
of drug-related information to the public, are in a good position to encourage the appropri-
ate use of antibiotics, referred to as antimicrobial stewardship [26]. As integral members of
the healthcare team, pharmacists are strategically placed to advance the understanding of
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antibiotics and their judicious use among consumers, a phenomenon known as consumer
education [27]. To further address antimicrobial resistance adequately, we can leverage
our ability to educate present and future prescribers through collaboration, conference
presentations, publications in clinical journals, etc., to cautiously prescribe antimicrobial
medications [28]. All prescribers and members of the care team (clinicians, nurses, phar-
macists, etc.) should be stewards of proper antimicrobial medication use and should
educate their patients to use them appropriately. We can also reduce antibiotic consump-
tion through the One Health antimicrobial stewardship practice, considering how antibiotic
use in animals can impact the health of humans. As an alternative antimicrobial strategy,
the use of prebiotics and probiotics are only indicated in specific conditions following
evidence-based recommendations, and as such should not be routinely encouraged [29].

Pharmacists, as healthcare professionals, are trusted advisors and influencers of vacci-
nation decisions and must be resolute about reaching the unreached with the information
that may encourage them to make well-informed decisions. We should use evidence-based
messages to refute misinformation and conspiracy theories on social media tactically. We
must be equally careful not to over reassure; we must be transparent in proclaiming un-
certainty and admitting to our mistakes because these make for good leadership during a
crisis and help us all cope [30].

The latest COVID-19 pandemic and the established safety guidelines exemplify how
we can apply health education to control infectious diseases in the modern world. As
trusted advisors, community pharmacists, and other health professionals may help prevent
the spread of COVID-19 using visual presentations in the form of posters to depict the
need for proper hand hygiene, social distancing, the wearing of face-coverings/masks, and
the COVID-19 vaccine [31].

2.2. Advocacy

Because we understand that we are dealing with humans as the recipients of our
actions and inactions, this should spur us into action to advocate the “humanitarian”
sharing of vaccines across regions. Community pharmacists can achieve this by using
professional bodies and associations as platforms to suggest policy-based solutions to
local and global health challenges. In addition, to capture the undocumented persons in
our vaccine coverage in the developed countries, we can propose a limit to the personal
information required to get access to vaccinations.

An old proverb says, “where there is a will, there is a way”. Therefore, to make
impactful improvements, we should be willing to lead the way in supporting value-based
change. We can also inspire the applicable local, federal, and international agencies to
provide economic incentives for early reporting of suspected exposures and outbreaks
because humans respond to financial incentives by their very nature [32].

2.3. Partnership and Global Unity

We can actively encourage partnership between private and public organizations
to develop new technologies such as a rapid microscopy sensitivity and culture (MCS)
method for the timely detection of organisms in people’s systems to inform the prescrip-
tion of antibiotics. Because of the diverse population that we serve, our ability to build
collaborations with community and faith-based organizations’ leaders can help us reach
members of these communities.

Joint efforts by the WHO, the United States Centers for Disease and Prevention (CDC),
Médecins Sans Frontières (MSF), United Nations, and national and local government
agencies helped control the Ebola outbreak in West Africa [25]. The partnership helped
provide facilities for outbreak investigation, risk assessment, contact tracing, and clinical
care [25]. This shows that we can achieve so much irrespective of geographic boundaries
when we work together towards a common goal, improving global health.

The ability to work with other professionals in healthcare, the industry, and elsewhere,
irrespective of geographical location or boundaries, may provide the tools to combat
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future pandemics more effectively. To combat the current COVID-19 pandemic, the WHO
Director-General, Tedros Adhanom Ghebreyesus, said, “we cannot defeat the coronavirus
one country at a time; we can only do it with a coordinated global effort, based on the
principles of solidarity, equity, and sharing”. The emergence of the coronavirus and its
variants with its devastating effect that threatens the available vaccines’ efficacy proves that
unity of purpose is more needed than ever [33]. Indeed, more connects us than separates us.

2.4. Research and Development

The active involvement of pharmacists in the innovative development of rapid diag-
nostic testing materials such as rapid MCS kits and the use of community pharmacies in
the testing of these deliverables is a step towards a breakthrough. The subsequent avail-
ability of these deliverables in community pharmacies, following their statutory approval,
may drive well-informed prescribing and mitigate the indiscriminate administration of
antimicrobial agents in community pharmacies, especially in low-resource countries.

2.5. Build Trust

We should scale up our messaging with credible messengers to decrease the vaccine
hesitancy in our society, understanding that trust is the golden glue [34]. Because our
collective safety is everyone’s business, it will serve us well in the long run if we play our
part in ways possible towards trust-building. In reality, “no one can do everything, but
everyone can do something [35]”.

2.6. Seek opportunity, Be Intentional

As professionals with the privilege of setting up outlets in the community, community
pharmacies can be used as platforms to encourage the early and detailed reporting of
outbreaks, especially when there are suspicions of exposures or the presence of symptoms.
As potential political leaders, it may be worthwhile to remember that solid political com-
mitments to public health may help drive the early control of disease outbreaks in the
modern world.

3. Conclusions

Infectious disease is a threat to national and global security, hence a need to pay
attention and fight it early anywhere it is found as our common enemy. Irrespective of
boundaries, people suffer and die if we neglect to respond and help fight infectious diseases
anywhere in the world. As stewards of medication, pharmacists have the unique ability to
mitigate some of the factors that drive the spread of infectious diseases. The willingness to
chart the path of unity in research and innovative development, knowledge sharing with
other healthcare team members, community health education, trust-building, and advocacy
are recipes for early control of future outbreaks and pandemics. We must collectively work
through the pharmacist professional bodies to persistently demand that political and
public health leaders, journalists, and other commentators imbibe the principles of crisis
communication during the early phases of disease outbreaks. Finally, we should remember
that infectious diseases in the modern world are all about people and science.

Author Contributions: Conceptualization, T.O.A.; methodology, T.O.A.; writing—original draft
preparation, T.O.A.; writing—review and editing, T.O.A., O.E.O., and K.O.A. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.



Pharmacy 2021, 9, 181 6 of 7

Abbreviations

SDG (sustainable development goals), AMR (antimicrobial resistance), MCS (microscopy sensi-
tivity and culture), HIV (human immunodeficiency virus).

References
1. Muthuirulan, P. Chasing New Drugs against Infectious Diseases: A Herculean Task. J. Clin. Case Rep. 2016, 6, 1–2. [CrossRef]
2. Wang, X.; Zhao, X.-Q. A Malaria Transmission Model with Temperature-Dependent Incubation Period. Bull. Math. Biol. 2017, 79,

1155–1182. [CrossRef]
3. Siddiqui, A.A. The Global Threat of Bird (Avian) Flu its Treatment Methods and Public Health Preventive Measures. SOJ Veter-Sci.

2018, 4, 1–4. [CrossRef]
4. Mayo Clinic. Infectious Diseases. Available online: https://www.mayoclinic.org/diseases-conditions/infectious-diseases/

symptoms-causes/syc-20351173 (accessed on 4 May 2021).
5. World Health Organization—WHO (n.d.). Antimicrobial Resistance. Available online: https://www.who.int/news-room/fact-

sheets/detail/antimicrobial-resistance (accessed on 24 September 2021).
6. Kabali, E.; Pandey, G.S.; Munyeme, M.; Kapila, P.; Mukubesa, A.N.; Ndebe, J.; Muma, J.B.; Mubita, C.; Muleya, W.; Muonga,

E.M.; et al. Identification of Escherichia coli and Related Enterobacteriaceae and Examination of Their Phenotypic Antimicrobial
Resistance Patterns: A Pilot Study at A Wildlife–Livestock Interface in Lusaka, Zambia. Antibiotics 2021, 10, 238. [CrossRef]
[PubMed]

7. Dormoy, J.; Vuillemin, M.-O.; Rossi, S.; Boivin, J.-M.; Guillet, J. Perceptions of Antibiotic Use and Resistance: Are Antibiotics the
Dentists’ Anxiolytics? Antibiotics 2021, 10, 735. [CrossRef] [PubMed]

8. Llor, C.; Bjerrum, L. Antimicrobial resistance: Risk associated with antibiotic overuse and initiatives to reduce the problem. Ther.
Adv. Drug Saf. 2014, 5, 229–241. [CrossRef]

9. Ma, F.; Xu, S.; Tang, Z.; Li, Z.; Zhang, L. Use of antimicrobials in food animals and impact of transmission of antimicrobial
resistance on humans. Biosaf. Heal. 2021, 3, 32–38. [CrossRef]

10. Cong, W.; Poudel, A.; Alhusein, N.; Wang, H.; Yao, G.; Lambert, H. Antimicrobial Use in COVID-19 Patients in the First Phase of
the SARS-CoV-2 Pandemic: A Scoping Review. Antibiotics 2021, 10, 745. [CrossRef]

11. World Health Organization—WHO. New Report Calls for Urgent Action to Avert Antimicrobial Resistance Crisis. Available
online: https://www.who.int/news/item/29-04-2019-new-report-calls-for-urgent-action-to-avert-antimicrobial-resistance-
crisis (accessed on 30 September 2021).

12. Centers for Disease Control and Prevention—CDC. Antibiotic Resistance Threats in the United States. 2019. Available online:
https://stacks.cdc.gov/view/cdc/82532 (accessed on 5 May 2021). [CrossRef]

13. Rex, J. What Does an Antibiotic Cost to Develop? What Is It Worth? How to Afford It? ARM.Solutions. Available online:
https://amr.solutions/2020/03/06/what-does-an-antibiotic-cost-to-develop-what-is-it-worth-how-to-afford-it/ (accessed on 5
May 2021).

14. Ehreth, J. The global value of vaccination. Vaccine 2003, 21, 596–600. [CrossRef]
15. Delany, I.; Rappuoli, R.; De Gregorio, E. Vaccines for the 21st century. EMBO Mol. Med. 2014, 6, 708–720. [CrossRef] [PubMed]
16. UN News. Vaccine Equity the “Challenge of Our Time”, WHO Chief Declares, as Governments Call for Sol-Idarity, Sharing.

Available online: https://news.un.org/en/story/2021/04/1089972 (accessed on 5 May 2021).
17. World Health Organization—WHO. Ten Threats to Global Health in 2019. Available online: https://www.who.int/news-room/

spotlight/ten-threats-to-global-health-in-2019 (accessed on 4 May 2021).
18. Jennings, W.; Stoker, G.; Bunting, H.; Valgarðsson, V.; Gaskell, J.; Devine, D.; McKay, L.; Mills, M. Lack of Trust, Conspiracy

Beliefs, and Social Media Use Predict COVID-19 Vaccine Hesitancy. Vaccines 2021, 9, 593. [CrossRef] [PubMed]
19. Szilagyi, P.G.; Thomas, K.; Shah, M.D.; Vizueta, N.; Cui, Y.; Vangala, S.; Fox, C.; Kapteyn, A. The role of trust in the likelihood of

receiving a COVID-19 vaccine: Results from a national survey. Prev. Med. 2021, 153, 106727. [CrossRef] [PubMed]
20. Troiano, G.; Nardi, A. Vaccine hesitancy in the era of COVID-19. Public Health 2021, 194, 245–251. [CrossRef] [PubMed]
21. Erlanger, T.E.; Weiss, S.; Keiser, J.; Utzinger, J.; Wiedenmayer, K. Past, Present, and Future of Japanese Encephalitis. Emerg. Infect.

Dis. 2009, 15, 1–7. [CrossRef]
22. Misra, U.K.; Kalita, J. Overview: Japanese encephalitis. Prog. Neurobiol. 2010, 91, 108–120. [CrossRef]
23. Centers of Disease Control and Prevention—CDC. History of Ebola Virus Disease. Available online: https://www.cdc.gov/vhf/

ebola/history/summaries.html (accessed on 24 September 2021).
24. Wolfe, N.D.; Daszak, P.; Kilpatrick, A.M.; Burke, D.S. Bushmeat Hunting, Deforestation, and Prediction of Zoonotic Disease.

Emerg. Infect. Dis. 2005, 11, 1822–1827. [CrossRef] [PubMed]
25. World Health Organization—WHO. WHO Declares End of Ebola Outbreak in Nigeria. Available online: https://www.who.int/

mediacentre/news/statements/2014/nigeria-ends-ebola/en/ (accessed on 5 May 2021).
26. Mohiuddin, A.K. The Role of the Pharmacist in Patient Care: Achieving High Quality, Cost-Effective and Accessible Healthcare through a

Team-Based, Patient-Centered Approach; Universal-Publishers, Inc.: Irvine, CA, USA; Boca Raton, FL, USA, 2020.
27. Sakeena, M.H.F.; Bennett, A.A.; McLachlan, A.J. Enhancing pharmacists’ role in developing countries to overcome the challenge

of antimicrobial resistance: A narrative review. Antimicrob. Resist. Infect. Control. 2018, 7, 63. [CrossRef]

http://doi.org/10.4172/2165-7920.1000859
http://doi.org/10.1007/s11538-017-0276-3
http://doi.org/10.15226/2381-2907/4/3/00151
https://www.mayoclinic.org/diseases-conditions/infectious-diseases/symptoms-causes/syc-20351173
https://www.mayoclinic.org/diseases-conditions/infectious-diseases/symptoms-causes/syc-20351173
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
http://doi.org/10.3390/antibiotics10030238
http://www.ncbi.nlm.nih.gov/pubmed/33652871
http://doi.org/10.3390/antibiotics10060735
http://www.ncbi.nlm.nih.gov/pubmed/34204526
http://doi.org/10.1177/2042098614554919
http://doi.org/10.1016/j.bsheal.2020.09.004
http://doi.org/10.3390/antibiotics10060745
https://www.who.int/news/item/29-04-2019-new-report-calls-for-urgent-action-to-avert-antimicrobial-resistance-crisis
https://www.who.int/news/item/29-04-2019-new-report-calls-for-urgent-action-to-avert-antimicrobial-resistance-crisis
https://stacks.cdc.gov/view/cdc/82532
http://doi.org/10.15620/cdc:82532
https://amr.solutions/2020/03/06/what-does-an-antibiotic-cost-to-develop-what-is-it-worth-how-to-afford-it/
http://doi.org/10.1016/S0264-410X(02)00623-0
http://doi.org/10.1002/emmm.201403876
http://www.ncbi.nlm.nih.gov/pubmed/24803000
https://news.un.org/en/story/2021/04/1089972
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
http://doi.org/10.3390/vaccines9060593
http://www.ncbi.nlm.nih.gov/pubmed/34204971
http://doi.org/10.1016/j.ypmed.2021.106727
http://www.ncbi.nlm.nih.gov/pubmed/34280405
http://doi.org/10.1016/j.puhe.2021.02.025
http://www.ncbi.nlm.nih.gov/pubmed/33965796
http://doi.org/10.3201/eid1501.080311
http://doi.org/10.1016/j.pneurobio.2010.01.008
https://www.cdc.gov/vhf/ebola/history/summaries.html
https://www.cdc.gov/vhf/ebola/history/summaries.html
http://doi.org/10.3201/eid1112.040789
http://www.ncbi.nlm.nih.gov/pubmed/16485465
https://www.who.int/mediacentre/news/statements/2014/nigeria-ends-ebola/en/
https://www.who.int/mediacentre/news/statements/2014/nigeria-ends-ebola/en/
http://doi.org/10.1186/s13756-018-0351-z


Pharmacy 2021, 9, 181 7 of 7

28. Murshid, M.A.; Mohaidin, Z.; Nee, G.Y. Influence of pharmacists expertise on physicians prescription decisions. Trop. J. Pharm.
Res. 2016, 15, 1549. [CrossRef]

29. Sarao, L.K.; Arora, M. Probiotics, prebiotics, and microencapsulation: A review. Crit. Rev. Food Sci. Nutr. 2017, 57, 344–371.
[CrossRef]

30. Sandman, P.M.; Lanard, J.; Center for Infectious Disease Research and Policy —CIDRAP. Part 2: Effective COVID-19 Crisis
Communication. Available online: https://www.cidrap.umn.edu/sites/default/files/public/downloads/cidrap-covid19-
viewpoint-part2.pdf (accessed on 30 September 2021).

31. Güner, R.; Hasanoğlu, I.; Aktaş, F. COVID-19: Prevention and control measures in community. Turk. J. Med. Sci. 2020, 50, 571–577.
[CrossRef]

32. Lee, T.H. Financial versus Non-Financial Incentives for Improving Patient Experience. J. Patient Exp. 2015, 2, 4–6. [CrossRef]
[PubMed]

33. Deplanque, D.; Launay, O. Efficacy of COVID-19 vaccines: From clinical trials to real life. Therapie 2021, 76, 277–283. [CrossRef]
[PubMed]

34. Covey, S.; Merrill, A.R.; Merrill, R.R. First Things First: To Live, to Love, to Learn, to Leave a Legacy; Simon and Schuster: New York,
NY, USA, 1995; p. 203.

35. Max Lucado Quotes. Available online: https://quotefancy.com/max-lucado-quotes (accessed on 30 October 2021).

http://doi.org/10.4314/tjpr.v15i7.27
http://doi.org/10.1080/10408398.2014.887055
https://www.cidrap.umn.edu/sites/default/files/public/downloads/cidrap-covid19-viewpoint-part2.pdf
https://www.cidrap.umn.edu/sites/default/files/public/downloads/cidrap-covid19-viewpoint-part2.pdf
http://doi.org/10.3906/sag-2004-146
http://doi.org/10.1177/237437431500200102
http://www.ncbi.nlm.nih.gov/pubmed/28725809
http://doi.org/10.1016/j.therap.2021.05.004
http://www.ncbi.nlm.nih.gov/pubmed/34049688
https://quotefancy.com/max-lucado-quotes

	Introduction 
	People 
	Antimicrobial Resistance 
	Vaccination and Vaccine Hesitancy 

	Geographical Locations and Boundaries 
	Time 

	The Role of Pharmacists in the Control of Infectious Diseases in the Modern World 
	Health Education 
	Advocacy 
	Partnership and Global Unity 
	Research and Development 
	Build Trust 
	Seek opportunity, Be Intentional 

	Conclusions 
	References

