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Abstract

The widespread use of antibiotics for over 80 years has created a heavy 
legacy of their side effects. Currently, the attention of specialists has begun to 
be attracted only by such a consequence as the continuing growth of microflora 
resistance. This side effect, observed throughout the era of antibiotics, has 
attracted more attention only due to the obvious loss of effectiveness of this 
therapy. A significant change in the list of AP pathogens, which affected the final 
results of treatment of these patients, is not yet among the topics for discussion. 
The current formation of plans for improving antimicrobial drugs without a 
detailed analysis of previous experience is a dangerous step towards further 
development of the root cause of the problem under discussion. The narrow 
etiotropic concept of the disease that has developed over the past decades 
does not take into account the classical canons of medical science and is the 
main obstacle to the successful solution of the tasks.
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Introduction
Among the achievements of medicine in the 20th century, the 

discovery of antibiotics is rightfully considered one of the most 
outstanding. The practical use of these drugs saved millions of lives, 
and many previously hopeless patients were literally put on their feet. 
However, as we know, nothing in this world lasts forever, and the 
initial effect of this therapy has long since passed. Today, when we have 
crossed the threshold of the 21st century, it is becoming increasingly 
obvious with each passing year that the once successful direction of 
treatment over the long years of its use has turned into a heavy burden 
of its long-term consequences, which, unfortunately, have not yet 
found a well-founded scientific assessment and do not have clear plans 
for their correction.Judging by the lively discussions on this topic, 
many specialists have not yet delved into the essence of the problem, 
which is the main obstacle to making optimal and worthy decisions. 
Literally in recent years, the attention of all specialists dealing with the 
problem of Acute Nonspecific Inflammation in the Lungs (ANSIL) 
has focused on the development of microbial resistance and solving 
problems to overcome it. At the same time, the relatively sudden 
concern about this phenomenon looks as if it arose quite recently. In 
addition, it is very important to note that antibiotics have now formed 
several remote side effects, among which, in my opinion, there are no 
less important and serious consequences. In order to understand the 
reasons for the discrepancy between modern professional ideas about 
the problem of the main nosology of ANSIL - Acute Pneumonia 
(AP) - and real facts and to determine the true place and role of 
antibiotic therapy in this complex process, albeit with a great delay, it 
is necessary to trace and remember many details of the formation of 
this type of care.

Discussion
In this context, it is necessary to highlight and recall those events 

and elements of the process of using antibiotics that can be confirmed 
at the present time. For example, even before the start of clinical trials of 
antibiotics, it was known that these drugs are capable of exerting only 
a selective neutralizing effect on certain strains of microorganisms, 
but do not have a direct effect on the mechanisms of the inflammatory 
process. Thus, this type of treatment was initially defined as etiotropic. 
In addition, at the pre-hospital stage of research, it was established 
that, on the one hand, microbes, acting for their own protection, can 
destroy the antibiotic, and on the other hand, they acquire properties 
of resistance to the action of this aggression [1,2]. To the noted facts, 
it is necessary to add the appeal of A. Fleming [3], who in his Nobel 
speech in the first years of practical use of penicillin, discovered by 
him, warned about the danger of its wide and uncontrolled use in 
connection with the development of resistant microflora.

The above historical facts indicate that by the time antibiotics were 
widely used, it was well known that medical intervention at the level 
of the microbial supply of the body in its normal natural relationships 
was fraught with far-reaching consequences. In this regard, the 
sudden manifestation and increased concern about the development 
of microbial resistance after many years of antimicrobial therapy is an 
important characteristic of the principles and approaches to this type 
of therapy. This feature with the establishment of priority in achieving 
optimal results in the treatment of a severe category of patients with 
AP has its own reasons and explanations, which will be discussed 
below. But first, it is necessary to recall some more historical facts.
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At the dawn of the development of pulmonary microbiology, it 
was established that AP could be caused by more than one pathogen, 
which excluded the specificity of this form of inflammation [4]. In 
addition, a report was soon published that the causative agent of AP 
could be opportunistic microflora present in the body [5]. These 
studies initially defined AP as a non-infectious and non-specific 
inflammation. At the same time, it was established that the most 
common causative agent of AP is pneumococcus, which received 
its name on the basis of this feature [6]. In this regard, it is very 
interesting to note that in the pre-antibiotic era, the etiology of AP 
remained stable over the foreseeable years. Thus, statistics for the 
period from 1917 to 1948, presented on the basis of materials from 
different regions, showed surprisingly stable results, according to 
which pneumococcus was the undisputed leader, accounting for 95 
percent or more of its participation [7-11].

Thus, by the time medicine mastered the new type of antimicrobial 
therapy, the main characteristics of both the etiology of AP and the 
features of these means of assistance were already known. In other 
words, all the necessary prerequisites were in place to apply this 
type of treatment. Firstly, antibiotics, in terms of their therapeutic 
capabilities, initially limited to neutralizing very specific types of 
pathogens, could only be considered as additional or auxiliary means 
of treatment. Secondly, information about the consequences of the 
influence of antibiotics on normal microflora should have become 
the basis for their use in accordance with special plans for regulation 
and control, the creation of which has only been discussed in recent 
years. Finally, there was information about a stable initial list of AP 
pathogens, changes in which during the use of antibiotics should have 
become an indicator of shifts in the etiology of the disease.

However, the ideal use of antibiotics and actual treatment are two 
completely different events. The first results of the new therapy were 
clearly overestimated in terms of their potential use and were perceived 
as a universal remedy for the treatment of inflammatory diseases. It 
is unlikely that anyone considered the initial effect of antibiotics as 
a result of their impact on primitive microflora, which was not yet 
familiar with this type of aggression. Nevertheless, it was the possibility 
of achieving therapeutic success relatively easily and quickly that laid 
the foundation for further principles of using antimicrobial therapy. 
As is known, the primary effectiveness of antibiotics soon began to 
decline, and the number of other bacteria insensitive to penicillin 
began to grow among the pathogens. The desire to preserve and 
support the activity of this therapy was entirely focused on the results 
of treatment, which provided a powerful incentive for the development 
and release of new, more advanced drugs. The most productive time 
for the emergence of the overwhelming majority of new generations 
of antibiotics was the period before the early 1970s [12].

As is known, the change in proportions between the AP 
pathogens began to be noted soon after the start of antibiotic use 
and continued throughout the entire period of this therapy, but this 
phenomenon was not assessed as a side effect of these drugs and 
did not have appropriate comments and explanations. Meanwhile, 
this circumstance had a serious impact on the tactics of using 
antimicrobial drugs. Gradual changes in proportional relationships 
between different pathogens, periodic changes in leading strains and 
the emergence of new previously unobserved AP pathogens forced a 

constant search for methods of verifying bacteriological factors and 
trying to select the most suitable drugs. Ultimately, as is known, the 
practical implementation of bacteriological diagnostics of AP did not 
bring reliable results and began to be recognized at representative 
forums of specialists as unsuccessful with recommendations for the 
empirical selection of antibiotics [13].

A characteristic reflection of the long process of attempts at 
bacteriological diagnosis of AP and selection of antimicrobial drugs 
can be found in the sections of manuals and textbooks on this topic. The 
list of possible pathogens was periodically updated in the literature for 
training physicians and adjusted recommendations for the selection 
of necessary drugs were published, although it remained unclear how 
to achieve success in the early selection of targeted therapy. After a 
long period of persistent attempts to introduce an etiotropic approach 
to treatment, a moment came when it became absolutely clear that 
the usual treatment regimens ceased to bring even the effect that was 
observed several years ago. Given the fact that the entire strategy for 
solving the problem of AP is based on the effectiveness of antibiotics, 
widespread resistance of microflora was declared a logical reason for 
the loss of therapeutic success of the disease [14]. This statement was 
picked up in professional circles, which made it possible to refer to 
microbial resistance as a reason for the decrease in the effectiveness 
of treatment of patients with AP. However, by now we have sufficient 
materials that completely impartially show that the influence of 
resistant microflora on the results of treatment of this category of 
patients is clearly exaggerated. Studies on the spread of such strains 
give a completely different idea of ​​their true place in the modern 
microbial landscape.

The results of numerous bacteriological studies indicate that 
resistant microflora is a natural change in many microorganisms 
under the influence of long-term exposure to antibiotics, and such 
microflora increases its presence, turning into habitual symbionts. It 
should be taken into account that in addition to medical purposes, 
antibiotics continue to be used in the food industry to increase 
production in such industries as livestock, poultry, and fisheries. This 
area of ​​application of such drugs significantly increases their impact 
on the microbiota of healthy people and the microflora around us.

For example, the proportion of resistant pneumococcal strains in 
the microflora has already increased to 20% [15,16], cephalosporin-
resistant Escherichia coli and Methicillin-Resistant Staphylococcus 
Aureus (MRSA) - to 42% and 35%, respectively [17]. The increase 
in the proportion of resistant bacterial strains has turned them into 
a common accompanying microflora of healthy people. Thus, in the 
general population, the habitual carriage of MRSA is 2-3% [18,19], 
among medical personnel this figure increases to 4.1-6.4% [20], and 
among farmers working with animals and receiving antibiotics, this 
pathogen is detected in 10% [21,22]. Moreover, in this case, we are 
talking about MRSA infection of healthy people who do not have 
any signs of the disease. Moreover, in this case, we are talking about 
MRSA infection of healthy people who do not have any signs of the 
disease. It should be noted that most of the above data were obtained 
over the past two decades and the current situation in this section may 
be even more impressive.

The tragedy and hopelessness of the current situation, when 
resistant microflora began to be considered as the cause of ineffective 
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treatment of patients with AP, requires explanations that allow 
us to understand the selectivity, hyperbolization and excessive 
dramatization of the observed phenomena. Firstly, the resistance 
of microflora developed and grew over many decades, but during 
the entire long period of the antibiotic era, no serious and targeted 
measures were taken to reduce and overcome this phenomenon. The 
main efforts were aimed only at achieving the therapeutic effect of 
antimicrobial drugs, which acted as the main means. Such a long-
term desire only contributed to the development of side effects of this 
therapy, which led to quite natural consequences.

Secondly, resistant microorganisms play the same role in the 
etiology of the disease as bacteria that have not undergone such 
a transformation. As the examination of healthy people shows, the 
presence of one bacterial factor is not enough for the development 
of the disease. Other conditions are necessary for this. The idea of ​​
a greater danger of resistant microflora in the case of a disease can 
have only one explanation - if we continue to consider antimicrobial 
therapy as the main and only means of specific treatment. In such a 
confluence of circumstances, antibiotics, as the main hope for success, 
may encounter resistance on the part of the pathogen.

Thirdly, in recent years, in more than half of the cases of AP, 
the causative agent of inflammation remains unidentified, which is 
explained, in particular, by the growing proportion of viruses in the 
etiology of the disease [23,24]. Bacterial forms of inflammation are 
diagnosed only in a small proportion of these patients. Among them, 
the number of patients with AP in whom resistant strains of pathogens 
are detected is a very small percentage of the total number of patients 
[25]. Such statistics show that references to resistant microflora as the 
cause of increasing treatment inefficiency are incorrect and cannot 
serve as an explanation for treatment failures.

Fourthly, multiple attempts to conduct differential diagnostics 
based on the etiological sign have not only failed to produce results in 
bacterial forms of AP, but have also shown the futility of attempts to 
separate bacterial and viral forms of inflammation [26-28]. The results 
of such studies convincingly indicate that the type of pathogen, which 
is one of the triggers of the inflammatory process, does not have a 
noticeable effect on the picture of the disease. At the same time, the 
persistent uniqueness and constancy of symptoms, regardless of the 
etiology, are due to a classic sign of inflammation - dysfunction of 
the affected organ. Unfortunately, at present this reason continues to 
be explained from the standpoint of the role of the pathogen, which 
ultimately leads to a distortion of ideas.

Finally, in light of the above data on the significant growth of 
viral inflammations of the lung tissue and a significant reduction in 
bacterial forms of the disease, when the number of patients in whom 
one can hope for the successful use of antibiotics has noticeably 
decreased, intensive research continues in various directions with the 
aim of restoring the action of these drugs. Along with the development 
and testing of new systems of accelerated bacteriological diagnostics, 
which have not yet yielded the expected results [29,30], the beginning 
of the development of a new generation of antimicrobial drugs is 
declared [31-33].

The latest initiative, which is supposed to be implemented by 
creating new forms of antibiotics using biogenic, nanotechnologies 

and other modern methods of formation at the molecular level, 
should, at the very least, cause extreme caution. Such attempts to 
revive antibiotic therapy are striking, first of all, by their approach. 
The experience and consequences of many years of using this therapy 
have not received a comprehensive critical analysis and reasoned 
conclusions. The problems facing medicine in this section of assistance 
have arisen as a result of the long-term impact of antimicrobial drugs, 
as evidenced by comparative conditions before the beginning of the 
era of antibiotics and at present. But what is striking in this process is 
not the consequences of antibiotics that are obvious and which are the 
goal of the planned initiatives, but the main principle of their solution. 
Without burdening itself with a very important and necessary analysis 
of the factual material of the 80-year history of antibiotic use and 
without giving a full report on the causes of the development of a 
number of side effects of this therapy, modern official medicine, 
starting with WHO experts, proposes to continue and further improve 
the cause that gave rise to the problems under discussion. It is difficult 
to imagine what new consequences the practical implementation of 
this seemingly more fundamental and complex project might lead to.

Conclusion
If we generalize all of the above and draw a conclusion from 

such a brief analysis, it should become absolutely clear that the 
most important and difficult to overcome consequence of the long-
term use of antibiotics was their powerful didactic influence on the 
formation of professional ideas about the nature of AP. This gradual 
education of generations of doctors took place under the auspices of 
the exceptional role and indispensability of these drugs as the main 
means of treating inflammatory diseases. By now, the evolution of a 
narrow, one-sided view of the problem has reached such a degree that 
many obvious facts and inconsistencies do not attract the attention of 
specialists at all and do not receive due and adequate correction [34].

During the training of medical personnel and subsequent practical 
consolidation of the obtained information, the main attention was 
paid to the leading role of the pathogen in the development of AP 
and the exclusive only possibility of achieving success in treatment 
due to the choice of antimicrobial drugs. The professional view on 
the essence of the problem of this disease that was formed during this 
time ceased to take into account the peculiarity of its pathogenesis, 
diametrically opposed to the pathogenesis of any other localizations 
of inflammation both in the mechanisms of its development and in the 
indicators of the measured parameters. Auxiliary therapy measures 
carried out without taking into account these differences give directly 
opposite results in patients with AP, being one of the leading causes 
of the progression of the process, despite treatment [34]. Attempts to 
study the mechanisms of pathogenesis at the cellular and molecular 
level depending on the type of pathogen, carried out over many years, 
do not give the expected clinical results, since they do not reflect the 
causes of the integral manifestations of the disease and do not indicate 
adequate ways to eliminate them.

Today, guided only by the etiotropic system of views on the 
problem of AP, it is impossible to plan and expect success in its 
solution, and the continuation of further implementation of this 
strategy is fraught with the danger of even greater deepening of those 
serious changes that are currently observed. It is absolutely obvious 
that a successful solution to the discussed problem is impossible 
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without a radical revision of the concept of the disease and bringing it 
into line with the classical canons of medical science. It is this step that 
must precede any other initiatives.

Author Statements
Conflict of Interest

The author states that he has no conflict of interest.

References
1.	 Abraham EP, Chain E. An enzyme from bacteria able to destroy penicillin. 

Rev Infect Dis. 1988; 10: 677–678. 

2.	 Rammelkamp T. Resistance of Staphylococcus aureus to the action of 
penicillin. Exp Biol Med. 1942; 51: 386–389.

3.	 Fleming A. The Nobel Prize in Physiology or Medicine 1945 - Penicillin: Nobel 
Lecture”. NobelPrize.org. 1945.

4.	 Gram C. Über die isolierte Färbung der Schizomyceten in Schnitt- und 
Trocken-präparaten. Fortschr Mad. 2: 185–89.

5.	 Jaccoud. Scientific American. Munn & Company. 1887: 196.

6.	 Plotkin S, Orenstein W, Offit PA. Vaccines. Elsevier – Saunders. 2015: 542.

7.	 Avery OT, Chickering HT, Cole RI, Dochez AR. Acute lobar pneumonia: 
prevention and serum treatment. Monographs of the Rockefeller Institute 
for Medical Research. Rockefeller Institute for Medical Research, New York. 
1717.

8.	 Cole RI. Acute pulmonary infections. De La Mar Lectures. Williams & Wilkins, 
Baltimore. 1927-1928.

9.	 Sutliff WD, Finland M. The significance of the newly classified types of 
pneumococci in disease: types IV to XX inclusive. JAMA. 1933; 101: 1289–
1295.

10.	Heffron R. Pneumonia, with special reference to pneumococcus lobar 
pneumonia. Cambridge: Harvard University Press. 1939.

11.	Small JT. A short history of the pneumococcus with special reference to lobar 
pneumonia. Edinb Med J. 1948; 55: 129–41.

12.	Aminov RI. A brief history of the antibiotic era: lessons learned and challenges 
for the future. Frontiers in Microbiology. 2010; 1: 134.

13.	JP Metlay, GW Waterer, AC Long, et al. on behalf of the American Thoracic 
Society and Infectious Diseases Society of America. Diagnosis and Treatment 
of Adults with Community-acquired Pneumonia. An Official Clinical Practice 
Guideline of the American Thoracic Society and Infectious Diseases Society 
of America”. American Journal of Respiratory and Critical Care Medicine. 
2019; 200: e45-e67.

14.	Antimicrobial resistance. WHO. 2021.

15.	Lynch JP, III, Zhanel GG. Streptococcus pneumoniae: does antimicrobial 
resistance matter? Semin Respir Crit Care Med. 2009; 30: 210–238. 

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

17.	World Health Organization. Antimicrobial resistance. 21 November 2023.

18.	MR Millar, TR Walsh, CJ Linton, S Zhang, JP Leeming PM, Bennett. The 
Alspac Study Team, Carriage of antibiotic-resistant bacteria by healthy 
children, Journal of Antimicrobial Chemotherapy. 2001; 47: 605–610.

19.	CDC, Saving Lives. Protecting People. Methicillin-resistant Staphylococcus 
aureus (MRSA). Healthcare Settings. 2023.

20.	Albrich WC, Harbarth S. Health-care workers: Source, vector, or victim of 
MRSA? Lancet Infect. Dis. 2008; 8: 289–301. 

21.	Aubry-Damon H, Grenet K, Ndiaye-Sall P, Che D, Corderio E, Bougnoux 
M, et al. Antimicrobial resistance in commensal flora of pig farmers. Emerg. 
Infect. Dis. 2004; 10: 873–879.

22.	Graveland H, Wagenaar JA, Heesterbeek H, Mevius D, van Duijkeren E, 
Heederik D. Methicillin Resistant Staphylococcus aureus ST398 in Veal Calf 
Farming: Human MRSA Carriage Related with Animal Antimicrobial Usage 
and Farm Hygiene. PLoS ONE. 2010; 5: e10990.

23.	Jain S, Self WH, Wunderink RG, Fakhran S, Balk R, Bramley AM, et al. CDC 
EPIC Study Team. Community-acquired pneumonia requiring hospitalization 
among U.S. adults. N Engl J Med. 2015; 373: 415–427. 

24.	Shoar, S., Musher DM. Etiology of community-acquired pneumonia in adults: 
a systematic review. Pneumonia. 2020; 12: 11.

25.	Palomeque A, Cilloniz C, Soler-Comas A, Canseco-Ribas J, Rovira-Ribalta 
N, Motos A, et al. A review of the value of point-of-care testing for community-
acquired pneumonia. Expert Review of Molecular Diagnostics. 2024: 1–14.

26.	C Heneghan, A Plueddemann KR, Mahtani. Differentiating viral from bacterial 
pneumonia. The Centre for Evidence-Based Medicine. Evidence Service to 
support the COVID-19 response. University of Oxford. 2020.

27.	Kamat IS, Ramachandran V, Eswaran H, Guffey D, Master DM. Procalcitonin 
to Distinguish Viral from Bacterial Pneumonia: A Systematic Review and 
Meta-analysis. Clin Infect Dis. 2020; 70: 538-542.

28.	Lhommet C, Garot D, Grammatico-Guillon L, Jourdannaud C, Asfar P, Faisy 
C, et al. 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. 2020; 20: 62.

29.	Kyriazopoulou E, Karageorgos A, Liaskou-Antoniou L, Koufargyris P, Safarika 
A, Damoraki G, et al. BioFire® FilmArray® pneumonia panel for severe lower 
respiratory tract infections: subgroup analysis of a randomized clinical trial. 
Infect Dis Ther. 2021; 10: 1437-49.

30.	Jia-Hao Zhang, San-Fang Chou, Ping-huai Wang, Chia-Jui Yang, Yiet al. 
Optimizing patient outcomes in severe pneumonia: the role of multiplex PCR 
in the treatment of critically ill patients. Front Med. Intensive Care Medicine 
and Anesthesiology. 2024; 1: 1391641.

31.	Serwecińska, Liliana. Antimicrobials and Antibiotic-Resistant Bacteria: A Risk 
to the Environment and to Public Health. 2020; 12: 3313.

32.	World Health Organization. Antimicrobial resistance. 2023.

33.	Madhavi Thara. Antibiotic Stewardship. Medicon Medical Sciences. 2024; 6: 
01-02.

34.	Klepikov. Myths, Legends and Real Facts About Acute Lung Inflammation. 
Cambridge Scholars Publishing. 2024: 338.

https://pubmed.ncbi.nlm.nih.gov/3055168/
https://pubmed.ncbi.nlm.nih.gov/3055168/
https://www.semanticscholar.org/paper/Resistance-of-Staphylococcus-aureus-to-the-Action-Rammelkamp-Maxon/06ce96ea355cb2642cf19257418e2493b4e1eff4
https://www.semanticscholar.org/paper/Resistance-of-Staphylococcus-aureus-to-the-Action-Rammelkamp-Maxon/06ce96ea355cb2642cf19257418e2493b4e1eff4
https://pubmed.ncbi.nlm.nih.gov/18914591/
https://pubmed.ncbi.nlm.nih.gov/18914591/
https://pubmed.ncbi.nlm.nih.gov/21687759/
https://pubmed.ncbi.nlm.nih.gov/21687759/
https://pubmed.ncbi.nlm.nih.gov/19296420/
https://pubmed.ncbi.nlm.nih.gov/19296420/
https://pubmed.ncbi.nlm.nih.gov/20132251/
https://pubmed.ncbi.nlm.nih.gov/20132251/
https://pubmed.ncbi.nlm.nih.gov/20132251/
https://academic.oup.com/jac/article-abstract/47/5/605/858514?redirectedFrom=fulltext
https://academic.oup.com/jac/article-abstract/47/5/605/858514?redirectedFrom=fulltext
https://academic.oup.com/jac/article-abstract/47/5/605/858514?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/18471774/
https://pubmed.ncbi.nlm.nih.gov/18471774/
https://pubmed.ncbi.nlm.nih.gov/20544020/
https://pubmed.ncbi.nlm.nih.gov/20544020/
https://pubmed.ncbi.nlm.nih.gov/20544020/
https://pubmed.ncbi.nlm.nih.gov/20544020/
https://pubmed.ncbi.nlm.nih.gov/26172429/
https://pubmed.ncbi.nlm.nih.gov/26172429/
https://pubmed.ncbi.nlm.nih.gov/26172429/
https://pubmed.ncbi.nlm.nih.gov/31241140/
https://pubmed.ncbi.nlm.nih.gov/31241140/
https://pubmed.ncbi.nlm.nih.gov/31241140/
https://pubmed.ncbi.nlm.nih.gov/32143620/
https://pubmed.ncbi.nlm.nih.gov/32143620/
https://pubmed.ncbi.nlm.nih.gov/32143620/
https://pubmed.ncbi.nlm.nih.gov/32143620/
https://pubmed.ncbi.nlm.nih.gov/34120316/
https://pubmed.ncbi.nlm.nih.gov/34120316/
https://pubmed.ncbi.nlm.nih.gov/34120316/
https://pubmed.ncbi.nlm.nih.gov/34120316/
https://pubmed.ncbi.nlm.nih.gov/39234036/
https://pubmed.ncbi.nlm.nih.gov/39234036/
https://pubmed.ncbi.nlm.nih.gov/39234036/
https://pubmed.ncbi.nlm.nih.gov/39234036/

	Title
	Abstract
	Introduction
	Discussion
	Conclusion
	Author Statements 
	References

