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Abstract

antimicrobial therapy and the disorientation they cause.

Antibiotics, being one of the greatest discoveries of the last century, have rendered invaluable assistance in the treatment
of many previously incurable conditions. However, for more than 80 years of practical application, the natural qualities
of antibiotics have transformed the foundations of inflammatory processes in such a way that their own active capabilities
are becoming increasingly unstable, and the need for their use is becoming less and less in demand. The observed
transformations in these areas of medicine have long required fundamental analysis and reasonably radical solutions.
The most indicative section for critical assessments of the problem under discussion is the state of medical care for
patients with acute nonspecific inflammation of the lung tissue, allowing us to see the results of side effects of
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Abbreviations:

ANSIL - acute non-specific inflammation in the lung, AP - acute pneumonia,
ARDS - acute respiratory distress syndrome, MRSA - methicillin-resistant
Staphylococcus aureus, SARS-CoV-2 - coronavirus pandemic, COVID-19
pneumonia - coronavirus pneumonia, WHO - World Health Organization.

Introduction

For many years, practical medicine has been making every effort to treat
patients with acute non-specific inflammation in the lung (ANSIL) or acute
pneumonia (AP), which has not brought a tangible and stable solution to this
problem. This nosology continues to be one of the leading causes of
morbidity and mortality worldwide (1-3). It is worth noting that with the
same stability, medicine purposefully and persistently adheres to one system
of views on these diseases, without subjecting it to logical analysis and
radical rethinking. The so-called microbial theory, which originated with the
development of microbiology in the late 19th - early 20th centuries (4), has
become so entrenched in the professional worldview with the advent of
antibiotics that obvious facts of inconsistencies and contradictions between
the theory and practice of modern pulmonology remain without due attention
and constructive discussion.

The discovery of antibiotics and their clinical use is rightfully considered one
of the most significant discoveries of the twentieth century, and the
appearance of these drugs in medical practice saved millions of lives on the
planet. However, the nature and duality of this therapy slowly and steadily
showed their peculiarities throughout the entire period of its use. By now,
the long-term use of these biologically active drugs has significantly affected
not only the usual foundations of inflammatory processes, but also the
perception of such transformations. Among all diseases treated with
antibiotics, AP is the most illustrative example for understanding the basis
and structure of the transformations that have occurred over a long period of
this therapy. The current state of this problem and the lack of expected results

in its solution require a detailed analysis of the transformations that have
occurred and the substantiation of optimal directions for achieving success.

Discussion

The above concept of AP considers the pathogens of the inflammatory
process in the lung as the main cause of the disease, and antimicrobial drugs
as the main means of treatment. Since the advent of antibiotics in clinical
practice, it has been known that these drugs have an exclusively antibacterial
selective (!) effect and do not directly affect the mechanisms of inflammatory
processes, in the treatment of which they initially demonstrated their
enviable effectiveness. Thus, it was shown that the use of antibiotics,
neutralizing one of the factors in the development of the inflammatory
process, allows the body to more easily cope with an unexpectedly arising
problem on its own. However, the first results of such therapy were assessed
in the literal sense.

The first-born of this therapy, penicillin, brought rapid and remarkable
results in the initial period of its use in AP, the prerequisite for which was
the prevalence of pneumococcus, highly sensitive to this drug, in the etiology
of the disease. The results of microbiological studies in patients with AP,
conducted on the eve of the era of antibiotics in different regions of the globe
for more than three decades, showed that pneumococcus consistently
constituted 95% or more of the pathogens of these processes (5).

The cited indicators of the etiology of AP in that historical period should now
quite reasonably raise doubts about their absolute reliability. On the one
hand, the studies mainly concerned patients with so-called lobar or croupous
pneumonia, which were always distinguished by the severity of their
development and course, while mild forms of the disease fell out of sight. On
the other hand, the methods of microbiological diagnostics of AP became
more accurate and perfect over time, but (!) their results were less and less
satisfying to researchers. After all, the presence of a certain type of bacteria
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in the body is not at all convincing evidence of its participation in the
inflammatory process, is it? Just as over time it became clear that many
healthy people are passive carriers of strains that are considered the most
virulent and dangerous, but this fact does not serve as a basis for an inevitable
disease (6-13).

It would seem that during that period of the antibiotic era, a number of events
and unambiguous facts became a clear message for a critical rethinking of
the role and place of etiotropic drugs in the complex treatment of such
patients. Unfortunately, official medicine did not take this step and the
protracted process of chasing constant changes in the etiology of AP
continued with the same efforts. Moreover, the irresistible desire to achieve
success with the help of antimicrobial therapy exceeded rational limits. For
example, such traumatic methods as transthoracic puncture of the lung (14)
and even open biopsy of organ tissue (15) began to be used to identify
pathogens of acute pulmonary inflammation. Such tactics did not bring any
revolutionary achievements and, from my point of view, if we critically
evaluate its dubious advantages and undoubted disadvantages, could not
bring them. In turn, the choice of such tactics is a clear confirmation of a
narrow approach to solving the problem from the standpoint of the
"microbial concept". The lack of a positive result from such iatrogenic
aggressions has not changed the system of professional views, and new
attempts at open lung biopsy, the description of which can be found three
decades after the previous “experiments” (16), look stunning.

The essence of antibiotic therapy is based on the principle of antagonism
between the subjects of the microbial community. Microorganisms have
natural adaptability, so the initial successes of therapeutic aggression against
them could not continue indefinitely. Variability, self-defense and
interchangeability of bacteria during their neutralization were demonstrated
and proven at the stage of preclinical use of antibiotics (17,18). Soon after
the start of widespread use of this therapy, the share of other pathogens in
the etiology of AP and the need for new drugs began to grow. The release of
such drugs was most actively observed in the first decades of the antibiotic
era and was dictated by the need to maintain the activity of this therapy (19).
Medicine in such competition remained in the role of catching up, and the
introduction of new drugs cannot have an infinite continuation and prevent
the subsequent steady decline in their effectiveness. At the same time,
attempts at early detection of possible AP pathogens for the targeted use of
antibiotics did not give the expected results.

Antibiotics have been used in medicine for over eight decades, and during
this long period their use has gone far beyond strict medical indications. In
an attempt to prevent the development of inflammatory processes, antibiotics
began to be used for prophylactic purposes and continue to perform this
function to this day (20-22). However, there is another illustrative example
of non-medical use of antibiotics, when they were introduced into the food
industry to increase productivity in poultry, livestock and fish farming. As a
result of such a campaign, the intake of antibiotics into the body of healthy
people with food and their negative impact on the body's microbiome can
have an unpredictably wide range and consequences. In recent years, many
countries have established food quality control, but there is still no complete
certainty that this channel for the distribution of antimicrobial drugs has been
eliminated (23). In addition, it has been established those natural emissions
from farms and the spread of these drugs in the environment, even in small
concentrations, can increase the resistance of microflora (24-26).

As evidenced by the accumulated information on the results of long-term use
of antibiotics, these drugs are those pharmaceutical derivatives, the use of
which implies the inevitable development of side effects. The consequences
that antibiotics leave behind are a direct consequence of their potential. Now
we already know that not all bacteria die under the influence of these drugs.
Many microorganisms resist a sudden attack and survive, acquiring
additional qualities in the form of resistance to certain types of antibiotics.
In this context, there is no need to go into such nuances as differences in the
sensitivity of different representatives of microflora and in the activity of the
drugs used. These issues may be of interest to a greater extent from the
standpoint of microbiology. In the clinical aspect, it is necessary to take into
account two main directions in which antibiotic therapy acts, causing and
leaving behind shifts in the initial indicators of our symbionts.
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Firstly, the situation with the neutralization of individual pathogens cannot
be maintained in such a state. Nature does not tolerate vacuum and absolute
sterility. Therefore, other species capable of existing in a new environment
inevitably begin to replace persistently destroyed bacteria. Such
transformations are characteristic, according to existing postulates, of future
AP pathogens, which are considered to be representatives of the commensal
microflora and are part of the lung microbiome (27-29). As is known, the
earliest consequence of the clinical use of antibiotics was a steady decrease
in the proportion of pneumococcus and an increase in other pathogens in the
etiology of AP (5). The phenomenon of changing the proportional ratios of
various AP pathogens arose before resistant microorganisms began to be
registered and accompanied the entire period of antibiotic therapy. At
present, it is no longer justified and unreasonable to ignore the fundamental
changes in the microbiological characteristics of AP that have occurred over
a long period of antibiotic therapy.

On the one hand, in recent years the number of cases of AP in which it is not
possible to identify the pathogen has increased, and the percentage of such
cases exceeds half of all examined cases (30-32). Therefore, hopes for
achieving widely accessible and targeted antimicrobial therapy are beginning
to decline over time. On the other hand, the number of viral forms of the
disease has increased significantly, which, according to many specialists, are
becoming the leading microbiological factor of AP (30,33-35). The latter
circumstance clearly shows us that such a transformation of the list of
pathogens is one of the forms of self-defense of the accompanying
microflora, in which, as we see, the proportion of pathogens resistant to
antibiotics has begun to grow. This phenomenon can be interpreted and
explained from different positions, however, from my point of view, it is the
result of adaptive actions of the microflora against long-term aggression.
This postulate is the most logical and explainable.

If we look at the number of cases of the disease in which the bacterial
pathogen has been confirmed and in which there are still indications for the
use of antibiotics from the standpoint of the changes that have already
occurred in the etiology of AP and its modern statistics, we will see that the
percentage of such observations in the total number of patients with AP is
small and, as a rule, does not exceed a third of the entire contingent (30,36-
38). It is quite obvious that maintaining an emphasis on antibacterial therapy
in the treatment of this nosology will not be able to solve the entire problem,
is it not? In this regard, the unwavering desire of some researchers to prove
the leading role in the problem of AP and the dominance of pneumococcus
among the pathogens of the disease is surprising, which constitutes only a
part of the positive results of microbiological tests (30,36,39,40).

The adherence to the firmly established conceptual framework of the
“microbe-antibiotic” AP, which dominates the professional worldview
despite changing basic circumstances, explains why microbial resistance is
considered the most formidable and the only side effect of antimicrobial
therapy. The recognition of this consequence of antibiotics as a global
catastrophe occurred after 8 decades of their use (41), although the official
registration of the emergence of such microflora and its spread began with
the discovery of MRSA more than 6 decades ago (42). Moreover, it is no
coincidence that the WHO statement on the global significance of this side
effect of antibiotics was published at the height of the SARS-CoV-2
pandemic. During this period, the number of patients with coronavirus
pneumonia increased significantly. Medicine, deprived of the usual hope in
the form of antibiotics, suddenly discovered the absence of any other means
that could meet the established requirements. However, the WHO statement
sparked a heated debate on the issue, as it helped to indirectly explain the
failures in treating patients with COVID-19 pneumonia and reduce the
tension that arose in society in connection with it.

The current discussion of resistant microflora, based on generally accepted
and widespread ideas, only exaggerates concerns about the role of this
phenomenon. In reality, resistant microflora has already become a common
symbiont of healthy people. For example, the latent carriage of such a
“monster” as MRSA reaches from 2-3% to 6-10% depending on the
population group (9-13). At the same time, among the causative agents of
AP, such microorganisms are rare, not exceeding 2% (43-46).
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Attempts to find an explanation for failures instead of finding successful
solutions are obvious self-deception. In this case, the following example is
very illustrative. At the beginning of the pandemic, the Global Health
Security Index of 195 countries for the impending disaster was determined.
According to existing standards, the US healthcare system was recognized
as the most prepared (47). In terms of the level of provision with the
necessary means and equipment, as well as personnel training, this
assessment is correct. However, as is known, by the end of the pandemic, the
US turned out to be the undisputed leader, but only now in terms of morbidity
and mortality (48,49). Isn't this a reason to seriously think about the
correctness and adequacy of the chosen ways to solve the problem?

In this regard, the professional assessment of this situation by well-known
experts is quite indicative. Assessing the work of the US healthcare system
during the pandemic, the editors of one of the leading American medical
journals focused primarily on the spread of coronavirus, considering the
widespread infection of the population to be a consequence of the
shortcomings of the federal government (50). At the same time, the authors
did not touch upon such a relevant indicator as the mortality rate from
COVID-19 pneumonia, for which the country was already a confident leader
in the world. Such a selective approach to assessing the situation is not so
much an attempt to shift the emphasis to the political plane (which seems
logical), but a reflection of a deeply rooted professional belief in the primacy
of the pathogen. In other words, coronavirus infection is perceived by
modern specialists as a fatal phenomenon that can only be eliminated with
the help of well-learned principles of etiotropic therapy. And since medicine
did not have etiotropic drugs against coronavirus, the mortality results seem
to be a logical fact depending on the spread of the infection.

The fact that most people infected with coronavirus cope with this problem
on their own and only a small group requires hospitalization and additional
care was known back in the first year of the pandemic (51-53). However,
these statistics continue to remain without detailed explanations and
interpretations, since the very fact of such a division of results in case of
infection with one strain of the pathogen and the absence of effective medical
care indicates shortcomings in the professional understanding of the
problem. A couple of years later, in an interview towards the end of the
pandemic, the editors of the same publication noted the successes (!?) of
medicine in eliminating this scourge by vaccinating the population, but did
not give due priority to the results of treatment, which simply require critical
analysis when discussing this topic (54). A surprisingly original explanation
for the failures that have arisen in a medical problem, isn't it?

As for vaccination priorities, it should be noted that this area of care has a
preventive, not therapeutic value. Therefore, there is no scientific basis for
linking the introduction of vaccines and the treatment of those already ill. At
the same time, when assessing the results of providing medical care to the
population of a country in which the number of fatalities was the highest, this
fact deserves to be the main and primary object of professional analysis. But
in reality, it has not received due respect. It should also be recalled that,
contrary to established ideas about mandatory compliance with anti-
epidemic measures, the Swedish healthcare system did not resort to
introducing these conditions. And although cases of illness and death were
recorded in Sweden during the pandemic, ultimately some of the best results
in the world were obtained (55-57). Such an experiment in respiratory viral
infections provides grounds for comparing the results between obtaining
natural immunity and the effect of frequent re-administration of constantly
modified vaccines.

Discussing at this stage the possibility of improving medical care for patients
with AP, specialists continue to evaluate the problem of this disease
primarily from the standpoint of the decisive role of its etiology. From this
standpoint, the main prospect for achieving success today is based on the
development of plans for the creation of new generations of antibiotics
modified at the level of microstructures using artificial intelligence and
nanotechnology (8,58-60). In other words, without a thorough analysis of the
rich legacy of side effects of this therapy and logically substantiated
conclusions about the danger of further deepening of such consequences, the
usual improvement of etiotropic drugs is proposed, which are the root cause
of the discussed transformation of AP pathogens. If we take another look at
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the changes in the quality and redistribution of microflora that have occurred
over the years of antibiotic use, it is scary to imagine what far-reaching and
undesirable consequences the implementation of such plans and proposals
can lead to.

And again, the assessment of events occurring in this section of medicine
automatically returns us to the already mentioned axiom. Drugs that have the
ability to neutralize individual pathogens of non-specific inflammation do
not have the qualities of direct impact on the process itself. As a result of the
hyperbolic perception of this type of therapy, one can observe how, in
outpatient settings, with mild forms of inflammation, doctors literally share
the same antibiotic between patients with different localization of
inflammatory processes and incomparable clinical picture. At the same time,
the antibiotic, perceived as a kind of panacea, according to existing
recommendations, plays the role of the main, and often the only means of
providing medical care. However, in more aggressive cases of the
development of the process and hospitalization of patients, this therapy turns
out to be increasingly powerless and additional methods do not improve the
situation.

The ideology of AP, which has remained unchanged throughout the entire
period of antibiotic use, has surrounded this therapy with a halo of myths that
are passed down from generation to generation in the process of training
professional personnel and support established misconceptions. It should be
especially emphasized that the existing beliefs regarding the leading role of
pathogens in the development of AP and the decisive importance of
antibiotics in the treatment of this disease have long had a sufficient number
of refuting facts and counterarguments, which only accumulate over the
years and become more and more convincing (61). The importance of such
factors in this disease as individual characteristics of the body, reflecting the
personal reaction of each of us to equivalent triggers, or the localization of
the main lesion, the consequence of which is the unique pathogenesis of AP,
are not the subject of this discussion. At the same time, only taking these
circumstances into account can advance the solution to the problem of
treating this disease and achieve the desired results (61).

The experience of the SARS-CoV-2 pandemic, which has convincingly
demonstrated the mosaic nature of the results when the planet's population is
widely infected with one pathogen, is still perceived rather timidly and
cautiously. So far, only a few specialists, noting the difference in individual
reactions of the body to the onset of the inflammatory process, are trying to
use the possibilities of immunotherapy in combination with treatment
(62,63). However, attempts to correct the immune status of the body during
the development of the disease do not bring the expected results, since in
essence such methods are on the same level as vaccination and are more
suitable for preventive than for therapeutic measures.

At the same time, such an important direction as the study of the
pathogenesis of the disease and the use of pathogenetic approaches to
providing medical care is not only real, but already proven direction to
success (61). Unfortunately, studies of the pathogenetic mechanisms of AP
are currently focused on the cellular and molecular level, concentrating on
the characteristics of the suspected pathogens of the disease. At the same
time, the study of the mechanisms of AP development is increasingly delving
into the ongoing transformations of cellular and molecular factors, while the
condition of patients continues to be assessed and monitored by integral
indicators of functional disorders (64,65). These discrepancies are growing
under the dominant influence of the goals set - to determine the type of
pathogen and have adequate etiotropic agents at their disposal.

The result of the fascination with the virtual picture of pathogenesis in
isolation from the parallel dynamics of the clinical condition of patients has
been the emergence of new declarations, according to which AP is no longer
a separate disease, but reflects the diversity of observed syndromes,
representing a "burden of disease" (66-68). In this regard, it is necessary to
recall that, for example, such conditions as ARDS or multiple organ failure
do not arise spontaneously and do not reflect independent nosologies, but are
one of the links in the chain of pathogenesis and complications of AP, is not
it? Therefore, there is no need to express concern that modern medicine has
not been able to find adequate methods for the treatment of such conditions
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for many years (69). With the development of these severe complications of
AP, it should be recognized that precious time for pathogenetic action on the
main focus and the cause of further progression of the disease has been lost.
In such cases, the prospect of success lies not in finding methods for treating
these critical conditions, but in assessing the adequacy of medical care at the
early stages of the process.

Summarizing the above data, it should be noted that the use of antibiotics
over a long period has formed a number of persistent side effects, each of
which is a difficult problem to solve. At the same time, such consequences
as the constant transformation of pneumonia pathogens and the formation of
resistant strains of microorganisms are important only for the choice of
etiotropic therapy. The commensal nature of inflammatory pathogens,
including resistant strains, the proportion of which is increasingly growing
among the symbionts of the body, reflects the auxiliary, rather than the main
role of antibiotics in the treatment of this group of patients. The most
significant and difficult to eliminate side effect of antibiotics is their negative
didactic impact on the professional worldview, which determines both the
assessment and essence of the problem under discussion, and the choice of
further ways to solve it. The latter circumstance indicates the need for a
radical revision of the AP concept, without which it is impossible to imagine
a successful solution to the entire problem.

Conclusion.

Antibiotics, which appeared in the arsenal of practical medicine as means of
selective antimicrobial therapy, were accepted by the professional
community as the main method of treating inflammatory processes,
acquiring an aura of "miraculous" drugs that is not characteristic of them.
The era of antibiotics left behind a number of side effects, and the
transformation that occurred in the etiology of AP significantly reduced the
indications for their own justified use. The natural decrease in the need for
therapeutic use of antibiotic therapy and the growing need for additional
medical care began to emphasize the limitations and fragmentation of the
principles of the etiotropic approach to the treatment of AP. One of the
characteristic features of the unshakable preference for this strategy is the
focus on resistant microflora as the only remote result of antibiotic therapy.
However, the main obstacle to a successful solution to the problem are the
didactic consequences of antibiotic therapy with the persistent preservation
of the microbial concept of the disease and an unconscious limitation of the
efforts made.

References:

1. Paulo Guilherme Oliveira E. Silva, Luiz Alberto Cerqueira
Batista Filho, Ismael Pérez Flores et al (2023). Community-
acquired pneumonia: Epidemiology, diagnosis, prognostic
severity scales, and new therapeutic options. December 2023,
Medwave 23(11):2719

2.  Thomas M. File and Julio A. Ramirez (2023). Community-
Acquired Pneumonia. N Engl J Med 2023; 389:632-641.

3. R. Cavallazzi, J. A. Ramirez (2024). Definition, Epidemiology,
and Pathogenesis of Severe Community-Acquired Pneumonia.
Semin Respir Crit Care Med 2024; 45(02): 143-157.

4. Podolsky SH (2005). The changing fate of pneumonia as a
public health concern in 20th-century America and beyond. Am
J Public Health. 2005 Dec;95(12):2144-54.

5. Gadsby NJ, Musher DM, (2022). The Microbial Etiology of
Community-Acquired Pneumonia in Adults: from Classical
Bacteriology to Host Transcriptional Signatures. Clin
Microbiol Rev 5:15-22.

6. Lynch JP, III, Zhanel GG (2009). Streptococcus pneumoniae:
does antimicrobial resistance matter? Semin Respir Crit Care
Med. 2009;30(2):210-238.

7. Linares J, Ardanuy C, Pallares R, Fenoll A (2010). Changes in
antimicrobial resistance, serotypes and genotypes in
Streptococcus pneumoniae over a 30-year period. Clin
Microbiol Infect. 2010;16(5):402-410.

8. World Health Organization (2023). Antimicrobial resistance.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Page 4 of 6
M. R. Millar, T. R. Walsh, C. J. Linton, S. Zhang, J. P. Leeming,
P. M. Bennett (2001). The Alspac Study Team, Carriage of
antibiotic-resistant bacteria by healthy children, Journal of
Antimicrobial Chemotherapy, Volume 47, Issue 5, May 2001,
Pages 605-610.
CDC, (2023). Saving Lives. Protecting People. Methicillin-
resistant Staphylococcus aureus (MRSA). Healthcare Settings.
2023, 24-27
Albrich W.C., Harbarth S (2008). Health-care workers: Source,
vector, or victim of MRSA? Lancet Infect. Dis. 2008; 8:289-
301.
Aubry-Damon H., Grenet K., Ndiaye-Sall P., Che D., Corderio
E., Bougnoux M., Rigaud E., Le Strat Y., Lemanissier V.,
Andremont A., et al (2004). Antimicrobial resistance in
commensal flora of pig farmers. Emerg. Infect. Dis, 10:873-
879. doi: 10.3201/¢id1005.030735
Graveland H., Wagenaar J.A., Heesterbeek H., Mevius D., van
Duijkeren E., Heederik D (2010). Methicillin Resistant
Staphylococcus aureus ST398 in Veal Calf Farming: Human
MRSA Carriage Related with Animal Antimicrobial Usage and
Farm Hygiene. PLoS ONE, 5:10990.
Torres A, Jiménez P, Puig de la Bellacasa J, Celis R, Gonzélez
J, Gea J. (1990). Diagnostic value of nonfluoroscopic
percutaneous lung needle aspiration in patients with
pneumonia. Chest. 1990 Oct;98(4):840-844.
I.J. Dunn, T.J. Marrie, A.D. MacKeen, et al (1994). The value
of open lung biopsy in immunocompetent patients with
community-acquired pneumonia requiring hospitalization.
Chest, 106:23
H. Rebahi, H. Chichou, H. Fenane et al. (2020). What Open-
Lung Biopsy Teaches Us about ARDS in COVID-19 Patients:
Mechanisms, Pathology, and Therapeutic Implications.
BioMed Research International. December 2020, Volume
2020, Article ID 2909673.
Abraham EP, Chain E (1940). An enzyme from bacteria able to
destroy penicillin. 1940. Rev Infect Dis. 1988;10(4):677-678.
Rammelkamp T (1942). Resistance of Staphylococcus aureus
to the action of penicillin. Exp Biol Med. 1942;51:386-389.
Aminov RI (2010). " A brief history of the antibiotic era: lessons
learned and challenges for the future". Frontiers in
Microbiology. 1:134.
Knight, MarianKnight, Marian et al (2019). Prophylactic
antibiotics in the prevention of infection after operative vaginal
delivery (ANODE): a multicentre randomised controlled trial.
The Lancet, Volume 393, Issue 10189, 2395-2403
Menz BD, Charani E, Gordon DL, Leather AJM, Moonesinghe
SR, Phillips CJ (2021). Surgical Antibiotic Prophylaxis in an
Era of Antibiotic Resistance: Common Resistant Bacteria and
Wider Considerations for Practice. Infect Drug Resist.
2021;14:5235-5252
Jan Rupp, Claudia Bozzaro, Hinrich Schulenburg (2024).
Prophylactic use of antibiotics — A strategy with unforeseen
risks? Drug Resistance Updates, Volume 77, 2024, 101155,
ISSN 1368-7646.
Charles D (22 December 2016). "Despite Pledges to Cut Back,
Farms Are Still Using Antibiotics". NPR. Archived from the
original on 26 July 2020 and retrieved 5 April 2018.
Couce, A. Blazquez, J (2009). Side effects of antibiotics on
genetic variability. FEMS Microbiol. Rev. 2009, 33, 531-538.
Joo, H.S;; Chan, J.L.; Cheung, G.Y.; Otto, M (2010).
Subinhibitory con-centrations of protein synthesis-inhibiting
antibiotics promote in-creased expression of the agr virulence
regulator and production of phenol-soluble modulin cytolysins
in community-associated methicillin-resistant Staphylococcus
aureus. Antimicrob. Agents Chemother. 2010, 54, 4942-4944.
Blazquez, J.; Couce, A.; Rodriguez-Beltran, J.; Rodriguez-
Rojas, A (2012). Antimicrobials as promoters of genetic
variation. Curr. Opin. Microbiol. 2012, 15, 561-569.



Clinical Research and Clinical Reports

41.
42.

43.

44,

45.

27. Erb-Downward JR, Thompson DL, Han MK, Freeman CM,
McCloskey L, Schmidt LA, Young VB, Toews GB, Curtis JL,
Sundaram B, Martinez FJ, Huffnagle GB. (2011). Analysis of
the lung microbiome in the "healthy" smoker and in COPD.
PLoS One. 2011 Feb 22;6(2):16384.

28. Beck JM, Young VB, Huffnagle GB. (2012). The microbiome
of the lung. Transl Res. 2012 Oct;160(4):258-266.

29. Dela Cruz CS, Evans SE, Restrepo MI, Dean N, Torres A, et al
(2021). Understanding the Host in the Management of
Pneumonia. An Official American Thoracic Society Workshop
Report. Ann Am Thorac Soc. 2021 Jul;18(7):1087-1097.

30. Shoar, S., Musher, D.M. (2020). Etiology of community-
acquired pneumonia in adults: a systematic review. Pneumonia
12, 11 (2020).

31. Carlos P, Gomes R, Coelho J, et al. (March 12, 2023) CURB-
65 and Long-Term Mortality of Community-Acquired
Pneumonia: A Retrospective Study on Hospitalized Patients.
Cureus 15(3): 36052.

32. Palomeque, A., Cilloniz, C., Soler-Comas, A., Canseco-Ribas,
J., Rovira-Ribalta, N., Motos, A., & Torres, A. (2024). A review
of the value of point-of-care testing for community-acquired
pneumonia. Expert Review of Molecular Diagnostics, 1-14.

33. Jain S, Self WH, Wunderink RG, et al. CDC EPIC Study Team
(2015). Community-acquired ~ pneumonia  requiring
hospitalization among U.S. adults. N Engl J Med. 2015;
373:415-427.

34. Cilloniz C, Dominedo C, Magdaleno D, et al (2019). Pure viral
sepsis secondary to community-acquired pneumonia in adults:
risk and prognostic factors. J Infect Dis 2019; 220: 1166-1171.

35. B. Ponnuthurai, AK. A, A. Padmamabhan, R. Arjun (2020).
Etiological and clinical profile of virus-associated community-
acquired pneumonia in adults. Chest infections, 157:6

36. Cilloniz, C., Martin-Loeches, 1., Garcia-Vidal, C., San Jose, A.,
& Torres, A. (2016). Microbial Etiology of Pneumonia:
Epidemiology, Diagnosis and Resistance Patterns. International
journal of molecular sciences, 17(12)2120.

37. Musher DM, Abers MS, Bartlett JG (2017). Evolving
Understanding of the Causes of Pneumonia in Adults, With
Special Attention to the Role of Pneumococcus. Clin Infect Dis.
2017;65(10):1736.

38. C. Castillo (2020). 2020 IDCA/ATS Community-Acquired
Pneumonia Guideline: more micro, less macrolide, no HCAP.
15th Annual NW Regional Hospital Medicine Conference.

39. D. Joelsons et al. (2023). Investigation of etiology of
community-acquired pneumonia in hospitalized patients in a
tertiary hospital of Sao Paulo City, Brazil. The Brazilian Journal
of Infectious Diseases.

40. Yun KW (2024). Community-acquired pneumonia in children:
updated perspectives on its etiology, diagnosis, and treatment.
Clin Exp Pediatr. 2024 Feb;67(2):80-89.

Antimicrobial resistance. (17 November 2021).

"MRSA History Timeline: The First Half-Century, 1959-2009". The

University of Chicago Medical Center. 2010. Archived from the

original on 2020-02-18. Retrieved 2012-04-24.

Lhommet C., Garot D., Grammatico-Guillon L. et al. (2020).

Predicting the microbial cause of community-acquired pneumonia:

can physicians or a data-driven method differentiate viral from

bacterial pneumonia at patient presentation? BMC Pulm Med 20, 62

(2020).

Sakamoto, Y., Yamauchi, Y., Jo, T. et al (2021). In-hospital

mortality associated with community-acquired pneumonia due to

methicillin-resistant Staphylococcus aureus: a matched-pair cohort

study. BMC Pulm Med 21, 345 (2021).

Covington EW, Rufe A (2023). Identification of Risk Factors for

Multidrug-Resistant Organisms in Community-Acquired Bacterial

Pneumonia at a Community Hospital. Journal of Pharmacy Practice,

36(2):303-308.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Page 5 of 6
Ding H, Mang NS, Loomis J, Ortwine JK, Wei W, O’Connell EJ,
Shah NJ, Prokesch BC. (2024). Incidence of drug-resistant
pathogens in community-acquired pneumonia at a safety net
hospital. Microbiol Spectr 12:792-824.
Nuzzo JB, Ledesma JR. (2023). Why did the best prepared country
in the world fare so poorly during COVID? J Econ Perspect 2023;
37:3-22
Mathieu E, Ritchie H, Rodés-Guirao L, Appel C, Giattino C, Hasell
J, et al. (2020-2024). "Coronavirus Pandemic (COVID-19)". Our
World in Data. Retrieved 24 February 2025.
Shapiro E, Pereira I, Deliso M (6 October 2021). "COVID-19 live
updates: More Americans died of COVID this year than all of 2020".
ABC News. Retrieved 6 October 2021.
Editors (2020). Dying in a Leadership Vacuum. N Engl J Med. 2020
Oct 8;383(15):1479-1480.
Z. Wu, J. M. McGoogan (2020). Characteristics of and Important
Lessons from the Coronavirus Disease 2019 (COVID-19) Outbreak
in China. Summary of a Report of 72 314 Cases from the Chinese
Center for Disease Control and Prevention. JAMA.
2020;323(13):1239-1242.
Murad, M., Martin, J.C (2020). Pathological inflammation in
patients with COVID-19: a key role for monocytes and
macrophages. Nat Rev Immunol 20, 355-362 (2020).
Zhou, B, Kojima, S, Kawamoto, A, Fukushima, M. COVID-19
pathogenesis, prognostic factors, and treatment strategy: Urgent
recommendations. ] Med Virol. 2021; 1-11.
Lessons for a Pandemic (Audio Interview: H. Fineberg and E.
Rubin) (2023). N Engl J Med 2023; 388:367
Wang, Haidong; Paulson, Katherine R.; Pease, Spencer A.; Watson,
Stefanie; Comfort, Haley; Zheng, Peng; Aravkin, Aleksandr Y.;
Bisignano, Catherine; Barber, Ryan M.; Alam, Tahiya; Fuller, John
E. (10 March 2022). "Estimating excess mortality due to the
COVID-19 pandemic: a systematic analysis of COVID-19-related
mortality, 2020-21". The Lancet. 399 (10334): 1513-1536.
Norberg, Johan (2023). “Sweden during the Pandemic: Pariah or
Paragon?” Policy Analysis no. 959, Cato Institute, Washington.
G Andersson, F. N., & Jonung, L. (2024). The Covid-19 lesson from
Sweden: Don't lock down. Economic Affairs, 44(1), 3-16.
Serwecinska, Liliana. (2020). "Antimicrobials and Antibiotic-
Resistant Bacteria: A Risk to the Environment and to Public Health".
Water 12,12: 3313.
Madhavi Thara (2024). “Antibiotic Stewardship”. Medicon Medical
Sciences 6.3 (2024): 1-2.
Jeremy Hsu (2024). Al discovers new class of antibiotics to kill
resistant bacteria. New Scientist, 261:3472.
I. Klepikov (2024). Myths, Legends and Real Facts About Acute
Lung Inflammation. Cambridge Scholars Publishing. 338 pp, ISBN:
1-0364-0293-2, ISBN13: 978-1-0364-0293-8
Agafina, A., Aguiar, V.C., Rossovskaya, M. et al (2024). Efficacy
and safety of trimodulin in patients with severe COVID-19: results
from a randomised, placebo-controlled, double-blind, multicentre,
phase II trial (ESsCOVID). Eur J Med Res 29, 418 (2024).
Li, Jianping; Luo, Yiqi; Li, Hao; Yin, Yunhong; Zhang, Yi (2024).
Research progress of viral sepsis: etiology, pathophysiology,
diagnosis, and treatment. Emergency and Critical Care Medicine
4(2): p 74-81, June 2024.
Lafon, T., Cazalis, MA., Hart, K.W. et al (2024). SEPSIGN: early
identification of sepsis signs in emergency department. Intern Emerg
Med (2024).
Guo Q, Li HY, Song WD, Li M, Chen XK, Liu H, Peng HL, Yu HQ,
Liu N, Li YH, Li ZD, Liang LH, Zhao QZ, Jiang M (2024).
Contributions of individual qSOFA elements to assessment of
severity and for prediction of mortality. Ann Med. 2024
Dec;56(1):2397090.
Mackenzie G (2016). The definition and classification of
pneumonia. Pneumonia (Nathan). 2016;8:14.



Clinical Research and Clinical Reports Page 6 of 6
67. Jain, V.; Vashisht, R.; Yilmaz, G.; Bhardwaj, A (2022). Pneumonia Complication of Extrapulmonary Pneumococcal Pneumonia.
Pathology. In StatPearls; StatPearls Publishing: Treasure Island, FL, Diseases, 12(4)72.
USA. 69. Flower L, Vozza EG, Bryant CE, et al (2024). Role of

68. Darkwah, S., Kotey, F. C. N., Ahenkorah, J., Adutwum-Ofosu, K. inflammasomes in acute respiratory distress syndrome.
K., & Donkor, E. S. (2024). Sepsis-Related Lung Injury and the

& ClinicSearch

Ready to submit your research? Choose ClinicSearch and benefit from:

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

YVVVVY

At ClinicSearch, research is always in progress.

Learn more https://clinicsearchonline.org/journals/clinical-research-and-
clinical-reports

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence,
and indicate if changes were made. The images or other third party material in this article are included in the article’s
Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit
http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver
(http://creativeco mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless
otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://clinicsearchonline.org/journals/clinical-research-and-clinical-reports
https://clinicsearchonline.org/journals/clinical-research-and-clinical-reports

