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Abstract: Over the past 50 years, there have been notable advancements in clinical procedures, 

technology, and methodology in infection prevention and control programs. However, infection 

preventionists face several obstacles due to regulatory requirements, resource and research constraints, 

and new infectious dangers like the COVID-19 pandemic. This article offers advice and suggestions in 

14 important areas. In the near future, American healthcare facilities ought to think about 

implementing these approaches. The COVID-19 pandemic, which has had a catastrophic effect on 

lives and livelihoods worldwide, is only one of several serious infectious disease epidemics that have 

occurred in the twenty-first century. Significant morbidity and mortality were caused by the 2003 

severe acute respiratory syndrome coronavirus outbreak, the 2009 swine flu pandemic, the 2012 

Middle East respiratory syndrome coronavirus outbreak, the 2013–2016 West African Ebola virus 

disease epidemic, and the 2015 Zika virus disease outbreak, all of which spread internationally and 

infected people in several nations. The past few decades have also brought about an unprecedented 

period of demographic, technological, and climatic change: since 2000, airline flights have doubled, 

more people live in urban areas than in rural ones, population numbers are still rising, and climate 

change is becoming a greater threat to society. In this Review, we examine how much the recent global 

shifts have raised the likelihood of infectious disease outbreaks, despite the fact that access to 

healthcare and better sanitation have led to significant advancements globally. 
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Introduction. The Association for Professionals in Infection Control and Epidemiology (APIC), a 

group dedicated to promoting the research and practice of infection prevention and control, will 

celebrate its 50th anniversary in 2022. In order to more accurately reflect the core objectives, the 

nomenclature of the position and department has changed over the years from "Infection Control" to 

"Infection Prevention and Control." In addition, infection prevention (IP) programs in health care 

facilities nation-wide have enhanced the culture of safety through modifications in each organization's 

systems of care by assessing efficacy, and revising, standardizing, and monitoring clinical and 

ancillary practices. It has been established that coordinated efforts to lower health care-associated 

infections (HAIs) are beneficial to varying degrees when IP initiatives are given sufficient funding and 

support from the evidence-based strategies [1-4]. The cost-effectiveness of multifaceted HAI 

prevention programs has been established, which is a crucial result given the current state of health 

care reimbursement and, consequently, the institution's overall financial stability. The use of core 

components, competence models, and implementation science—basic techniques that help infection 

preventionists (IPs) close the gap between organizational change hurdles and effective outcomes—has 

aided IP efforts. IP difficulties in modern health care settings have raised new questions and forced IPs 

to reevaluate our methods for lowering infection risk and controlling known and developing 

pathogens, despite the fact that our first 50 years have been filled with many noteworthy victories. 

Written by seasoned IPs, epidemiologists, and other content experts, this article offers advice on how 

to deal with important problems that are currently plaguing IP programs. It focuses on implementing 

creative, economical, and evidence-based interventions, involving clinical care experts and health care 

leaders in tried-and-true preventative strategies, holding employees accountable, and embracing high-
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reliability principles [5-12]. The creation of a novel procedure, regulation, product, or initiative that 

improves quality, impact, and efficiency is referred to as innovation in the healthcare industry. Pasteur 

was driven to innovate for a variety of businesses and in response to both economic issues and health 

science inquiries. The medical and health sector, as well as the beer, wine, farming, and silk sectors in 

France, benefited from his findings and developments due to a multidisciplinary approach that 

included (micro) biology, agriculture, medicine, hygiene, and engineering. According to IPC, value 

includes the economic and public health arguments for decision-makers, the patient-centered 

arguments for the general public and patients, the ergonomic and scientific arguments for end users 

(experts and healthcare organizations), and the return on investment for innovators [13-17]. The 

medical and health sector, as well as the beer, wine, farming, and silk sectors in France, benefited from 

his findings and developments due to a multidisciplinary approach that included (micro) biology, 

agriculture, medicine, hygiene, and engineering. According to IPC, value includes the economic and 

public health arguments for decision-makers, the patient-centered arguments for the general public and 

patients, the ergonomic and scientific arguments for end users (experts and healthcare organizations), 

and the return on investment for innovators. On a global scale, value also entails conformity to the 

Sustainable Development Goals, which include the green agenda and sustainability, which call for 

participation from sectors other than health care. In celebration of Louis Pasteur's 200th birthday, we 

offer instances of his vision, six major areas of groundbreaking research that affected IPC, and the 

necessity to review these ideas when developing new ways to stop HAI [18-22]. 

Important IP issues and suggestions for improvement. Standardization of IP Programs. The 

development of dependable process design is an approach that has been applied in industries such as 

aviation and healthcare to improve results by minimizing flaws like inefficient time consumption. The 

creation of such a template IP program would facilitate the replication of best practices, prevent errors, 

and eventually optimize processes, according to the science of dependable design. By suggesting 

common priority areas of concentration for IP professionals, the Infrastructure Report and the APIC IP 

Competency Model provide as a foundation for the development of this trustworthy design. In addition 

to suggestions for other crucial elements of an IP program, such as staffing levels (interns, surveillance 

assistance, IP lead, manager, director, etc.), reporting structure, and physician participation, neither, 

however, offers scientific support for suggesting a set percentage of time allocated to each priority area 

[1,2-11]. Regulations, the manager's priorities, and the IP professional's interests and strengths all play 

a role in the significant variations in how IPs currently divide their daily time throughout healthcare 

institutions and across the continuum of care. The average percentage of time spent on important IP 

emphasis areas is listed in the 2015 APIC Mega Report, although it ignores the variation from hospital 

to hospital. Despite the fact that an IP program's reporting structure is crucial to its success, there is 

now a great deal of variety in hierarchical reporting, with some programs reporting directly to the C 

Suite or executive level, others to nursing, quality departments, and patient safety. Although there is 

currently no national certification process to enable standardization of the role and training of the 

physician in IP projects, physician participation has been shown to be vital for the best results. Lastly, 

there is a lack of uniformity in the staffing of IP departments. The actual IP staffing level in US 

hospitals is ranging from 31% to 66% higher than the antiquated standard of 0.5-1.0 IP per 100 

occupied beds, according to a recent peer-reviewed study [11-18].  

Pasteur's theory that hospitals are a haven for microbes. Louis Pasteur demonstrated that bacteria 

are present in everything—in the air, water, objects, and skin—and that some of them cause disease. 

He claimed in 1862 that "the dust in the atmosphere contains microorganisms which develop and 

multiply" and "the most putrescible liquids remain inaltérés, if after they have been heated, they are 

left to the abri del air, therefore of these micro-organismes" ("the most putrescible liquids remain 

unaltered if, after heating them, they are left protected from the air, and therefore from these 

microorganisms"). Thus, Louis Pasteur hypothesized and contributed to the demonstration that germ 

transmission may arise from a contaminated environment [1,11,14,15]. 

The legacy and vision of Louis Pasteur in the prevention and management of infections. The 

microbiota of hospital employees and patients interacts intricately with that of hospital ambient 
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surfaces. Microbes and antibiotic resistance genes coexist in distinct ecological niches that are 

characterized by biofilm formation and surroundings that are impacted by the human microbiome. One 

risk factor for acquisition is, for instance, being admitted to a room that has previously been occupied 

by a patient who has been infected or colonized with a particular pathogen. On dry, inanimate surfaces, 

Pseudomonas aeruginosa can live for 6 hours to 16 months, Clostridium difficile spores for up to 5 

months, Enterococcus species, including vancomycin-resistant strains, for 5 days to 4 months, 

Acinetobacter species for 3 days to 5 months, and Staphylococcus aureus, including methicillin-

resistant S aureus (MRSA), for up to 7 months. A significant source of multi-drug-resistant organisms 

(MDRO) that are directly linked to patient illnesses is sink drains. During their initial days in the 

hospital, patients pick up room-associated taxa, but while they stay there, they also bring their own 

microbiota into their rooms. We must better understand the dynamics and features of the hospital 

microbiome in order to improve HAI prevention and determine whether routine surveys are feasible 

[15-21]. Conventional environmental disinfection techniques are infamously ineffective at 

decontaminating environments. The product, application method, equipment, staff, training, surface 

type, and degree of pollution all play a significant role in the complicated process of disinfecting 

hospital environments. By employing techniques and tactics that promote the adoption of best 

practices at the organizational level, implementation science provides the chance to take this intricate 

process into account. A different approach to environmental hygiene is provided by cutting-edge 

technology like steam, disinfectants, automated dispersal systems, and antimicrobial surfaces. 

Antimicrobial surface application requires significant thought. Evidence of their role in lowering HAIs 

is still required. The resources needed for installation, their longevity, potential toxicity, resistance, and 

allergenic qualities, surfaces to coat, and the proportion of hand contamination caused by self-

disinfecting surfaces must all be considered in cost-benefit studies [4-11]. 

Pasteur's idea of the hospital as a transmission amplifier. The idea that certain microorganisms 

were linked to a number of ailments gained traction when Pasteur proved that there were germs that 

impacted grape juice. Around this time (1875), Pasteur firmly believed that doctors and hospital staff 

were spreading the infection following an outbreak of 64 birthing fever deaths at the Paris Maternity 

Hospital. Pasteur implied that the hands, tools, and dressings of surgeons and midwives were the 

means by which germs were transferred from a sick woman to a healthy one, even though he never 

explicitly stated that the hands of the obstetricians could spread the disease. In order to reduce cross-

transmission in hospitals, Pasteur and others (including Semmelweis and Nightingale) created the 

present IPC principles of isolation (contact precautions) and standard precautions. At the time of 

Pasteur, hand hygiene emerged as a significant paradigm change in the prevention of HAI [4-9]. He 

was said to be extremely concerned about hand cleanliness and to be almost compulsive about the 

dangers of both hand-to-hand and hand-to-environment contact. We now know that while providing 

patient care, healthcare personnel' hands gradually become colonized with commensal flora and 

possible infections. Nevertheless, comparatively little information is known two centuries after Pasteur 

about the kinds of patient care actions that lead to the transfer of patient flora to healthcare personnel's 

hands. Multiple introductions of these viruses from the population may be more important, according 

to whole-genome sequencing. Whole-genome sequencing in real-time in hospitals may help IPC teams 

detect transmission, focus actions, and provide surveillance and benchmarking for infection control 

[14-21].  

Discussion. There have been numerous serious infectious disease outbreaks in the twenty-first century, 

including the COVID-19 pandemic, which has devastated lives and livelihoods all across the world. 

The severe acute respiratory syndrome coronavirus outbreak in 2003, the swine flu pandemic in 2009, 

the Middle East respiratory syndrome coronavirus outbreak in 2012, the Ebola virus disease epidemic 

in West Africa from 2013 to 2016, and the Zika virus disease outbreak in 2015 all caused significant 

morbidity and mortality while infecting people in several different countries. At the same time, an 

unprecedented period of technological, demographic, and climatic change has been brought about by 

the past few decades: airline flights have doubled since 2000, the population has been growing, more 

people live in urban areas than rural ones since 2007, and climate change is becoming a greater threat 
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to society [1,2,3-9]. Even though there has been significant progress made globally in terms of better 

sanitation and access to healthcare, we examine in this Review how much these recent global 

developments have raised the danger of infectious disease outbreaks.Even though our first 50 years 

were filled with many noteworthy successes, the IP difficulties that currently face healthcare settings 

have raised new issues and forced IPs to reevaluate how we reduce infection risk and control both 

known and developing pathogens. With an emphasis on implementing creative, economical, and 

evidence-based interventions, involving clinical care experts and health care leaders in tried-and-true 

preventative measures, holding staff accountable, and embracing high-reliability principles, this article, 

which was written by seasoned IPs, epidemiologists, and other content experts, offers guidance for 

addressing important issues that are currently affecting IP programs [1,5,7,8,9]. Key issues with IP and 

suggestions for improvement. IP Program Uniformity. A methodology that has been utilized in 

industries such as the airline and healthcare sectors to improve results by minimizing flaws like 

inefficient time consumption is the development of dependable process designs. As per the science of 

reliable design, the implementation of a template IP program will facilitate the repetition of optimal 

practices, prevent mistakes, and eventually enhance workflows. The APIC IP Competency Model and 

the Infrastructure Report offer a foundation for the development of this trustworthy design by 

suggesting common priority areas of attention for IP specialists [10-14]. As the population ages, 

patients in contemporary hospitals are becoming more ill, have more comorbid illnesses, and are 

receiving more treatments that alter their immune systems and microbiome. Procedures for daycare 

and outpatient care also become more intricate and intrusive. IPC in healthcare settings has historically 

depended on staff hand hygiene to reduce the spread of pathogens from patients and the surroundings. 

Even though infection prevention has advanced significantly, it is likely that only 55–70% of all HAI 

are prevented by current knowledge [4,7,8,20-22]. 

Conclusion. Executive staff involvement comes first. Executive leadership's setting of IP goals 

encourages managers and frontline employees to prioritize the company and facilitates open 

communication with those with the authority to effect change. Information exchange is covered in the 

second section. One crucial task is the creation of an organization-wide system for communicating, 

displaying, and debating pertinent infection data with frontline employees. The third is management 

coaching.  

Reeducating personnel on IP best practices and giving them feedback on how to carry out clinical care 

procedures appropriately are the coaching activities that were found to be most necessary. Therefore, 

discovering and putting into effect innovative program adjustments and best practices, backed by 

focused executive actions, will be essential to the future success of IP initiatives. 

In the context of aging populations, patients in contemporary hospitals are getting worse, have more 

comorbid illnesses, and are receiving more treatments that alter their personal microbiota and immune 

system. Additionally, daycare and outpatient procedures become more intricate and intrusive. IPC in 

the healthcare industry has historically depended on reducing the spread of pathogens from patients 

and the surroundings through hand hygiene practices by healthcare professionals. Despite numerous 

advancements in infection prevention, it is likely that about 55–70% of all HAI are prevented by 

current technology. 
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