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Introduction 
 
Nosocomial infections (NI) represent a significant 
global public health concern. These infections can 
occur during treatment for other illnesses or 
following a patient's discharge. NI also is a risk to 
healthcare workers (1).  Annually, many patients 
experience NI, with estimates indicating that 10 
out of every 100 inpatients in developing countries 
and 7 out of every 100 inpatients in developed 
countries contract these infections (2). These 
infections increase morbidity, mortality, disability, 
prolonged hospitalization, and antibiotic 
resistance. In addition, it imposes a substantial 
financial burden on healthcare systems (3-5).  

As pathogens become more resistant, the number 
of effective antibiotics for treating these infections 
has decreased (6, 7). Patient characteristics, on the 
other hand, have shifted dramatically. Patients in 
hospitals are substantially older than they were two 
decades ago, and they have a bigger number of 
chronic diseases simultaneously (8). Furthermore, 
there is a significant gap between the availability of 
guidelines and their actual usage (9). In addition, 
self-medication, inappropriate antibiotic dose, 
long-term use, and overuse of antibiotics in 
hospitals have resulted in the rise of Multidrug-
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Resistant Organisms, making these infections 
increasingly difficult to treat (10). 
 On the other hand, new technologies in the future 
are likely to create bigger changes in human life 
and the world (6, 11-13). these new technologies 
will be accompanied by the discovery of new 
methods and processes so that humans can 
choose wiser options to deal with problems. But 
according to the mentioned possible, the question 
arises will NI be a hot topic in the future, or will it 
be possible to control them better? So far, the 
future of NI has not been investigated and studied, 
so in this short article, we have tried to have a 
relatively different look at the future of NI by 
reviewing the texts from the perspective of the 
author. 
 
 

Discussion 
 
NI has changed over the last century. Some factors 
that increase NI are related to the conditions and 
characteristics of the patients, while others are 
related to global exposure, hospital setting, and 
diagnostic and treatment factors.  On the other 
hand, factors such as E-health, artificial 
intelligence, the Internet of Things, less invasive 
interventions, non-chemical drugs, and new 
molecular diagnostic techniques lead to the 
prevention and control of NI. Nevertheless, ex-
trapolation of the past trend of the NI risk in the 
prediction of the future would not be acceptable. 
Positive and negative signals will alter the direction 
of NI in the future, which are discussed in the fol-
lowing paragraphs (Fig. 1). 

 

 
Fig. 1: Factors influencing nosocomial infections in the future 

 
What factors may escalate the burden of NI? 
Due to megatrends such as global exposure, pop-
ulation aging, and augmenting drug resistance, NI 
is expected to become more severe in the future.  
We live in a global village where exposures are not 
limited to a specific region and have a global as-
pect. Because of the increased transportation, it is 
now possible to pass resistant infections from one 

part of the world to another (14). Furthermore, cli-
mate change and environmental manipulations, 
which can be regarded as a worldwide issue, im-
pact the factors that are effective in the emergence 
and control of infectious diseases (15). In addition, 
the number of older people worldwide has been 
increasing (16). The aged ones are more vulnerable 
to infections due to changes in the function of 
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their immune system, and chronic co-morbidities 
(17, 18). Moreover, in recent years, we regularly 
have seen a higher rate of drug resistance emerging 
than new antibiotic production (19). In 
conclusion, global exposure is expected to have 
considerable effects on NI. Moreover, the number 
of old patients in the intensive care unit will 
probably increase, which affects the increase in 
NI. Furthermore, the treatment of multi-drug 
resistance infections will be a real concern of 
clinicians globally. 
 
What factors may lessen the burden of NI? 
Advancements in health technologies such as E-
health (including Telemedicine, Health Infor-
mation Systems (HIS), wearable devices, etc.), Ar-
tificial Intelligence (AI), Internet of Things (IoT), 
and less invasive interventions form a new gener-
ation of hospitals that are capable of preventing 
and controlling NI. Moreover, Non-chemical 
drugs and new molecular diagnostic techniques are 
also essential in the prevention and management 
of nosocomial infections. 
The use of e-health in medicine and healthcare is 
increasing rapidly. E-health is used for diagnosis, 
treatment, prevention, and healthcare manage-
ment (20). In addition, this technology can be used 
for remote monitoring and medication administra-
tion when used in conjunction with AI and IoT 
systems (21). It will significantly alter the way dis-
eases are treated. To illustrate, consider the drug 
delivery that using nanorobots for drug delivery 
reduces side effects and expedites therapy (22). 
Moreover, efforts are being made to employ na-
norobots to strengthen the body's immune sys-
tem.  Additionally, the use of new technologies is 
likely to reduce the usage of invasive techniques. 
In addition, Non-chemical drugs are an essential 
tool in the fight against nosocomial infections. 
They may be able to target specific pathogens 
without harming bacterial flora and combat anti-
biotic-resistant bacteria (11). Furthermore, the 
molecular diagnostic method is one of the most 
significant advances in detecting nosocomial in-
fections (12, 13). These techniques allow for rapid 
identification of pathogens by detecting their ge-

nomes in biological samples. Also, the next-gener-
ation of sequencing technologies have revolution-
ized pathogen identification by allowing for simul-
taneous detection and characterization of multiple 
pathogens in a single sample. As a result, using 
these technologies reduces hospitalizations and 
the burden of hospital visits, which reduces NI. 
Moreover, non-chemical drugs and molecular di-
agnostic techniques will probably be one of the 
things that strengthen the immune system and also 
reduce the damage of infections in the future. 
 
Conclusion 
 
Recent advancements are essential in shaping the 
future and adapting to new situations. Emerging 
technologies not only improve disease diagnosis; 
they also improve treatment through the release of 
medication, administering rapid and complete 
therapies with minimum side effects. On the other 
hand, technologies that influence environmental 
and social factors help control NI. As a result, pre-
senting novel approaches to NI management will 
transform medicine. Therefore, it seems that in the 
following years, NI would not follow its historical 
trend. 
 
Acknowledgements 
 
No financial support was received. 
 
Conflict of Interest 
 
The authors declare that there is no conflict of in-
terests.  
 
References 
 

1. WHO. Report on the burden of endemic health 
care-associated infection worldwide 2018 
[Available from: 
https://www.who.int/publications/i/item/re
port-on-the-burden-of-endemic-health-care-
associated-infection-worldwide  

2. Ananda T, Modi A, Chakraborty I, et al (2022). 
Nosocomial infections and role of 
nanotechnology. Bioengineering (Basel), 9 (2):51. 



Moameri et al.: The Future of Nosocomial … 
 

Available at:    http://ijph.tums.ac.ir                                                                                                        884 

3. Ling ML, Apisarnthanarak A, Madriaga G (2015). 
The burden of healthcare-associated infections 
in Southeast Asia: a systematic literature review 
and meta-analysis. Clin Infect Dis, 60 (11):1690-
1699. 

4. Alemu AY, Endalamaw A, Bayih WA (2020). The 
burden of healthcare-associated infection in 
Ethiopia: a systematic review and meta-
analysis. Trop Med Health, 48:77. 

5. Mitchell BG, Shaban RZ, MacBeth D, Wood C-
J, Russo PL (2017). The burden of healthcare-
associated infection in Australian hospitals: a 
systematic review of the literature. Infect Dis 
Health, 22 (3):117-128. 

6. Patra JK, Das G, Fraceto LF, et al (2018). Nano 
based drug delivery systems: recent 
developments and future prospects. J J 
Nanobiotechnology, 16:71. 

7. Mancuso G, Midiri A, Gerace E, Biondo C 
(2021). Bacterial antibiotic resistance: the most 
critical pathogens. Pathogens, 10 (10):1310. 

8. Welte T (2013). Nosocomial infections–a present 
and future challenge. Dtsch Arztebl Int, 110 
(38):625. 

9. Khan HA, Ahmad A, Mehboob R (2015). 
Nosocomial infections and their control 
strategies. Asian Pac J Trop Biomed, 5 (7):509-
514. 

10. Khan HA, Baig FK, Mehboob R (2017). 
Nosocomial infections: Epidemiology, 
prevention, control and surveillance. Asia Pac J 
Trop Biomed, 7 (5):478-482. 

11. Makabenta JMV, Nabawy A, Li C-H, Schmidt-
Malan S, Patel R, Rotello VM (2021). 
Nanomaterial-based therapeutics for 
antibiotic-resistant bacterial infections. Nat Rev 
Microbiol, 19 (1):23-36. 

12. Parcell BJ, Gillespie SH, Pettigrew KA, Holden 
MT (2021). Clinical perspectives in integrating 
whole-genome sequencing into the 
investigation of healthcare and public health 
outbreaks–hype or help? J Hosp Infect, 109:1-9. 

13. Sherry NL, Gorrie CL, Kwong JC, Higgs C, Stuart 
RL, Marshall C, Ballard SA, Sait M, Korman 
TM, Slavin MA (2022). Multi-site 
implementation of whole genome sequencing 
for hospital infection control: A prospective 
genomic epidemiological analysis. Lancet Reg 
Health West Pac, 23: 100446. 

14. Bokhary H, Pangesti KN, Rashid H, Abd El 
Ghany M, Hill-Cawthorne GA (2021). Travel-
related antimicrobial resistance: a systematic 
review. Trop Med Infect Dis, 6 (1):11. 

15. Wu X, Lu Y, Zhou S, Chen L, Xu B (2016). 
Impact of climate change on human infectious 
diseases: Empirical evidence and human 
adaptation. Environ Int, 86:14-23. 

16. Cleland J (2013). World population growth; past, 
present and future. Environ Resource Econ, 
55:543-554. 

17. Liang SY, Mackowiak PA (2007). Infections in the 
elderly. Clin Geriatr Med, 23 (2):441-456. 

18. Ozdemir K, Dizbay M (2015). Nosocomial 
infection and risk factors in elderly patients in 
intensive care units. J Microbiol Infect Dis, 5 
(1):38-43. 

19. Jamrozik E, Selgelid MJ (2020). Drug-resistant 
infection: Causes, consequences, and 
responses. Ethics and drug resistance: Collective 
Responsibility for Global Public Health:3-18. 

20. Wicks P, Stamford J, Grootenhuis MA, 
Haverman L, Ahmed S (2014). Innovations in 
e-health. Qual Life Res, 23:195-203. 

21. Thomas EJ, Lucke JF, Wueste L, Weavind L, 
Patel B (2009). Association of telemedicine for 
remote monitoring of intensive care patients 
with mortality, complications, and length of 
stay. JAMA, 302 (24):2671-2678. 

22. Luo M, Feng Y, Wang T, Guan J (2018). Micro‐
/nanorobots at work in active drug delivery. 
Adv Funct Mater, 28:1706100. 

 
 


