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Abstract 

A simple, rapid, accurate and sensitive spectrophotometric method for determination of Propranolol Hydrochloride has 

been developed. The proposed method is based on the reaction between chloride ion and mercuric thiocyanate, formation 

of a colored complex by the reaction between released thiocyanate and ferric ions to form red soluble product with 

maximum absorption at 454 nm. Beer’s law is obeyed over the concentration range of 2.5-35µg/ml, with molar 

absorptivity of 0.88444×104 l/mol.cm. The present method is considered to be simple because it does not need either 

heating or hydrolysis or solvent extraction steps. The method has been successfully applied for the determination of 

Propranolol Hydrochloride in environmental wastewater sample and in pure form, pharmaceutical preparations (Tablets). 
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sample 

Introduction 

Emergency care for acute diseases is an important part of medical care, 

largely determining its further outcome. The rapid development of the 
process dictates the use of such methods of care that allow slowing down or 
eliminating the action of the main mechanisms of the disease, preventing its 
further progression and the development of complications. In acute 
inflammatory processes, when swelling and tissue infiltration in the lesion 
site increase, timely and targeted efforts are required that can significantly 
slow down these processes and reduce the risk of further spread of the 
inflammation zone. The latter circumstance is of paramount importance in 

the case of localization of damage in vital systems, such as, for example, in 
acute pneumonia (AP). 

The information of recent years on the results of medical care in AP is 
surprising and puzzling. Against the background of incredible successes and 
achievements of modern medicine in various fields and areas, one of the 
oldest topics - the problem of AP - slowly but steadily continues to strengthen 
its leading position among the causes of morbidity and mortality [1-3]. At 
the same time, recently the interest of clinicians and researchers has begun 

to be attracted by a group with a severe course of the disease, who, as a rule, 
are sent to intensive care units (ICU), and the results of treatment are 
particularly alarming [4,5]. In such situations with aggressive development 
of the inflammatory process in one of the vital systems of the body, the role 
of emergency care is of paramount importance. The results of treatment of 
this category of patients, which continue to discourage, despite, it would 
seem, all possible innovations, require a detailed analysis of the principles of 
formation and application of emergency care. Without such an analysis, it is 

impossible to hope for achieving stable success. 

Discussion 
The first description of AP is associated with the name of Hippocrates [6], 
however, for most of the time, this disease remained poorly studied and was 
interpreted as a severe inflammatory process with high mortality. At the 

same time, one of the fundamental characteristics of this nosology 

throughout its history was the postulate that AP gets sick, not infected. 
Practical confirmation of this formulation is reflected in the established 
sanitary and hygienic traditions regarding this disease, which do not provide 
for the isolation of patients and compliance with quarantine conditions. 

The first major breakthrough in the study of inflammatory processes 
occurred at the beginning of our era, when Celsus and Galen described five 
essential signs of this pathology - . In relation to AP, these classic 
manifestations of inflammatory changes in the lung tissue remained of little 

use until the 20th century, when the results of such developing disciplines as 
physiology and pathophysiology began to appear, as well as the emergence 
of new diagnostic capabilities with the discovery of X-rays [7]. However, the 
development of microbiology and the results of studies of the etiology of AP, 
the first results of which were obtained in the second half of the 19th century, 
outpaced the study of the functional characteristics of this pathology, which 
played a significant role in choosing the directions for solving this problem. 
Already at the end of the 19th century, the so-called microbial theory of the 

origin of diseases appeared, which in turn stimulated the emergence and 
development of immunology [8]. 

The noted period of emergency use of the indicated method of serotherapy 
turned out to be short-lived, since all these initiatives took place literally on 
the eve of the appearance of antibiotics, and soon after the beginning of their 
use and the first results, the relevance of the task began to disappear. Patients 
with AP began to be considered as patients who did not need the emergency 
support that had been carried out during the previous decade, and the attitude 

to this problem itself acquired features of calming and stress relief [8]. The 
erroneousness of such an assessment began to manifest itself soon after the 
beginning of widespread antibiotic therapy, since the qualitative 
characteristics of these drugs were known even before the beginning of their 
practical use, and its essence indicated the discrepancy between the 
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possibilities of this therapy and the role that was assigned to it in practice. In 
addition, before the beginning of the practical implementation of this 
antimicrobial care, it was known that its effectiveness could not be long-term 
[9, 10]. 

The atmosphere of confidence in the rapid effect of antibiotics and the 
convenience of using this therapy outweighed the measures of strict control 
over the targeted use of these drugs and a balanced assessment of the changes 
that began to appear and gradually increase. Such transformations of 

microflora as a change in AP pathogens and the emergence of microbial 
resistance did not find any other solution than the accelerated development 
and release of new generations of these drugs in the first decades [11]. 
Confidence in the exceptional role of antibiotics in the treatment of 
inflammatory diseases continued to grow, and the prescription of this therapy 
to many patients was of the nature of "antibiotics alone." This assessment of 
antibiotic therapy continued to grow and dominate professional views, 
despite the fact that these drugs are capable of acting only against certain 
types of pathogens, but do not have a direct effect on the mechanisms of 

inflammation. 

It is now known that the initial idyll of antibiotic use could not long be 
maintained in the role it played in the early years. Over time, the number and 
diversity of resistant microflora increased, and early attempts at targeted 
antibiotic therapy were unsuccessful. The number of AP cases requiring 
additional and supportive therapy gradually increased. The etiology of AP 
became increasingly inaccessible to antibiotics, and viruses turned into a key 
problem of the disease [12-14]. In recent years, the number of patients with 

AP in whom the pathogen remains unidentified has consistently exceeded 
half of the cases [15]. However, by this time, antibiotics, paradoxically, 
despite all the inconsistencies and contradictions, have firmly entered the 
professional consciousness as a kind of panacea, without which modern 
medicine no longer sees other ways to treat patients with AP. 

Currently, antibiotics are responsible for all the main tasks that need to be 
solved to achieve success in the treatment of patients with AP. These drugs 
are still considered by most clinicians as the main methods of treatment. 

Many specialists continue to consider this therapy not only as the main one, 
but also as the only option for specific action. At the same time, this therapy 
simultaneously continues to play the role of first emergency care for this 
group of patients. Since the effect of these drugs cannot be manifested by an 
immediate change in the measured parameters of the patient's condition, 
standard and widespread recommendations suggest a waiting period of up to 
48-72 hours [16,17]. 

Such a wait-and-see period in patients with AP cannot be completely passive 

in all observations. Many of them require additional or auxiliary care. 
According to the dominant concept of the disease, in which the pathogen is 
considered as its main cause, such supportive therapy is aimed at eliminating 
the consequences of the infectious factor and today has a single standard for 
all inflammatory processes, regardless of localization. The most common 
method of supporting patients with inflammatory diseases is intravenous 
infusions of solutions, which in most observations begin from the moment 
of hospitalization of patients and are considered as a preventive measure for 
possible septic circulatory disorders. However, in this case, the fact that the 

circulatory systems of the small and large circles of blood circulation have a 
common interdependence and regulation, remaining with directly opposite 
blood flow indicators is not taken into account. In addition, it is in patients 
with AP that any intravenous infusion first reaches the inflammation zone 
with the increasing processes of edema and tissue infiltration at this time. 

Unlike inflammatory processes localized in the systemic bloodstream, 
damage to lung tissue in severe cases of the disease is accompanied by 
generalized spasm of the pulmonary vessels, which causes signs of their 

overload [18-20]. The author of these lines has well felt and proven from his 
own experience what unpleasant surprises can await both the patient with AP 
and his attending staff in the event of early infusion therapy [18]. In this 
regard, the results of treatment of patients with AP, reflecting the state of 
medical care in modern medicine, are a natural consequence of the existing 
principles of emergency care for this category. Thus, as a result of the 
ineffectiveness of the initiated treatment, the deterioration of the condition 

of up to 25% of patients with AP admitted to general departments requires 
their transfer to the ICU already in the first 2 days [21, 22]. The overall 
results show that the main problem is represented by patients with a severe 
course of the disease, for whom timely and adequate emergency care is of 
fundamental importance [1-3, 22,23]. 

It is surprising and inexplicable from the point of view of logic and critical 
analysis of the main facts related to the problem of AP that the search for its 
solution in modern conditions obsessively and stubbornly continues to focus 

on the diagnosis of pathogens and the search for the most optimal antibiotics 
[14,16,17,24,25]. Such a perception of approaches to those characteristics 
that today relate to the foundations of the problem of AP creates the 
impression that there were no 80 years of antibiotic use and everything is 
starting "from scratch", and the leading causative agent of the disease is still 
pneumococcus. But everyone is well aware of the data on the fundamental 
changes that have occurred in the etiology of the disease during this period. 
Such changes include a radical shake-up of the list of pathogens, in which 
viruses began to occupy a significant place [12-14]. At the same time, the 

percentage of AP observations is growing, already exceeding half of all cases 
in which the pathogen cannot be identified, and the question of the exact 
choice of etiotropic agents remains open [15,17,26]. 

All the initiatives described in the above publications do not bring the 
expected shifts in results, but the general conclusion is a persistent assertion 
about the need for further research in this direction. Such conclusions would 
be justified if we were talking about violations committed during the research 
process, but there are no such indications, and the fanatical commitment to 

the previous concept of the disease remains unshakable. To these features of 
firmly established ideas about the nature of the disease, which have the 
character of unshakable cliches, we should add a clearly exaggerated 
assessment of resistant microflora. This phenomenon, the development of 
which was predicted even before the beginning of the clinical use of 
antibiotics and accompanied this therapy with its appearance and 
development throughout the entire period, has recently begun to attract 
attention only because the effectiveness of the main therapeutic hope - 

antibiotics - has significantly decreased. Without real proposals for a way out 
of this situation, the resistance of AP pathogens began to be indicated as the 
reason for the lack of success in the treatment of these patients. 

A number of facts indicate that the frightening assessment of resistant 
microflora, which has now become the main symbol of lively discussions 
and one of the medical sections with suddenly increased attention and 
interest in it, is clearly and significantly exaggerated. Firstly, resistant strains 
have become familiar representatives of normal microflora, being symbionts 

of the microbiota of healthy people. For example, the prevalence of MRSA 
in the body of various categories of the population and professions fluctuates 
from 2% to 10%, without causing any problems to its carriers [27-31]. In the 
composition of the surrounding microflora, MRSA can make up to 35%, 
cephalosporin-resistant E. coli - up to 42% [32], resistant strains of 
pneumococcus - up to 20% [33, 34]. 

Secondly, at present, in the majority of patients with AP, as already noted, 
the pathogens remain unidentified, and the bacterial etiology of the disease 
accounts for less than half of the cases, where resistant strains represent an 

insignificant group [14]. Such a number of observations with resistant 
pathogens of inflammation cannot in any way serve as an explanation for the 
significantly greater number of failures that continue to occur in "simple" 
forms of the disease. 

Thirdly, resistant strains of AP pathogens can pose a serious problem for the 
treatment of such patients only if etiotropic drugs continue to be considered 
the main means of providing medical care. This is exactly what is happening 
now, when antibiotics, despite the change in the etiology of the disease and 

the facts of direct ignoring of the pathogenetic side of the process, continue 
to determine the strategy for solving the entire problem. 

Fourthly, modern medicine, continuing to focus on the leading role of the AP 
pathogen and hoping for the success of targeted antimicrobial therapy, has 
been trying for many years to find ways to differentially diagnose AP 
depending on the type of bacterial pathogen. Not only have repeated attempts 
at such efforts been in vain, but the desire to separate the bacterial and viral 
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forms of the disease has also been unsuccessful [35-37]. It would seem that 
such results clearly show that the causative agent of the inflammatory 
process does not have a specific effect on the manifestations of the disease, 
which retains its main features regardless of etiology. However, modern 
reality shows that all this rich experience, indicating the need to finally pay 
attention to the integral features of pathogenesis, has remained without 
critical analysis, and attempts to separate AP by the type of pathogen 
continue [24,38]. 

Finally, the narrow obsessive desire to revive the former activity of 
antibiotics that would continue to provide emergency assistance gives rise to 
ideas for developing new types of antimicrobial drugs, and such initiatives, 
supported by WHO experts, are acquiring a global character [39]. In fact, we 
are talking about the further development of the direction that caused the 
development of these severe side effects, which now require correction. In 
the context of significant changes in the foundations of the development of 
AP that have occurred during the period of antibiotic use, without a 
comprehensive analytical assessment of the observed transformations, 

continuing to blindly demonstrate an unwavering commitment to continuing 
and improving this direction is a very rash step. And here, plans to create 
completely new versions of such drugs at the level of molecules, nano- and 
genetic technologies are of particular concern [40,41]. It is difficult to even 
imagine what consequences the practical implementation of such plans can 
lead to, pursuing only the achievement of an antimicrobial effect, without 
imagining the natural protective reactions and their consequences. 

Thus, emergency care for patients with AP remains focused on the expected 

success of etiotropic therapy, which requires, especially in conditions of 
aggressive development of the process, an unacceptably long wait. Practical 
implementation of the initial stage of treatment is accompanied by 
monitoring of integral indicators of vital functions of the body. At the same 
time, the conducted studies of the pathogenesis of the disease and attempts 
to apply the obtained results are based on the study of cellular and molecular 
deviations that form a virtual representation of the current process, but do 
not provide tangible practical advantages. Parallel appointment of auxiliary 

and additional means of assistance is used without taking into account the 
standard mechanisms of development of the disease panorama. Ultimately, 
patients with AP find themselves without real and effective emergency care, 
demonstrating a natural loss of timely opportunities for success. 

The above picture of modern approaches to solving the problem of AP allows 
us to note that the main reason for the existing misconceptions in this matter 
is the negative didactic role of antibiotics in the formation of a professional 
worldview about the nature of this disease. In this regard, it seems 

completely unnecessary in this context to provide a description of already 
tested pathogenetic methods of providing first aid with objective evidence of 
their real effectiveness [18]. Such a description without a preliminary and 
radical revision of the foundations of the disease and a rethinking of all the 
accumulated facts in the light of the classical canons of medical science may 
turn out to be a completely ineffective presentation. Nevertheless, such a 
correction of views on the problem under discussion is an inevitable step, 
and its implementation today requires the same urgency as the use of the 
missing pathogenetic emergency care. 

Conflict of interest: the author states that he has no conflict of interest 

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, 
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. Greco, M., De Corte, T., Ercole, A. et al (2022). Clinical and 
organizational factors associated with mortality during the peak 

of first COVID-19 wave: the global UNITE-COVID study. 
Intensive Care Med 48, 690-705 (2022). 

5. Cheng, G.S, Crothers, K, Aliberti, S, Bergeron, A.; Boeckh, M.; 
Chien, J.W.; Cilloniz, C.; Cohen, K.; Dean, N.; Dela Cruz, C.S.; 
et al (2023). Immunocompromised Host Pneumonia: Definitions 
and Diagnostic Criteria: An Official American Thoracic Society 
Workshop Report. Ann. Am. Thorac. Soc. 2023, 20, 341-353. 

6. Feigin R (2004). Textbook of Pediatric Infectious Diseases (5th 

ed.). Philadelphia: W. B. Saunders,299. ISBN 978-0-7216-
9329-3. 

7. Radiology. Wikipedia. 
8. Podolsky SH (2005). The changing fate of pneumonia as a public 

health concern in 20th-century America and beyond. Am J 
Public Health, 95(12):2144-2154. 

9. Abraham EP, Chain E. (1940). An enzyme from bacteria able to 
destroy penicillin, Rev Infect Dis. 1988;10(4):677-678.  

10. Rammelkamp T. (1942). Resistance of Staphylococcus aureus to 

the action of penicillin. Exp Biol Med. 1942;51:386-389.  
11. Aminov RI (2010). "A brief history of the antibiotic era: lessons 

learned and challenges for the future". Frontiers in 
Microbiology. 1: 134. 

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

13. Shorr AF, Zilberberg MD, Micek ST, Kollef MH. (2017). 
Viruses are prevalent in non-ventilated hospital-acquired 
pneumonia. Respir Med, 122:76-80. 

14. 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. 

15. Shoar, S., Musher, D.M. (2020). Etiology of community-

acquired pneumonia in adults: a systematic review. Pneumonia 
12, 11 (2020). 

16. J. P. Metlay, G. W. Waterer, A. C. Long at al.; on behalf of the 
American Thoracic Society and Infectious Diseases Society of 
America (2019). “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, 45-67. 
17. Martin-Loeches, I., Torres, A., Nagavci, B. et al (2023). 

ERS/ESICM/ESCMID/ALAT guidelines for the management of 
severe community-acquired pneumonia. Intensive Care Med 
49:615-632. 

18. I. Klepikov (2022). The Didactics of Acute Lung Inflammation. 
Cambridge Scholars Publishing, 2022, 320 pp. ISBN: 1-5275-
8810-6, ISBN13: 978-1-5275-8810-8813 

19. Thillai M, Patvardhan C, Swietlik EM, et al. (2021). Functional 

respiratory imaging identifies redistribution of pulmonary blood 
flow in patients with COVID-19. Thorax, 76:182-184. 

20. W. Dierckx, W. De Backer, M. Links, Y. De Meyer, K. Ides et 
al. (2022). CT-derived measurements of pulmonary blood 
volume in small vessels and the need for supplemental oxygen 
in COVID-19 patients. Journal of Applied Physiology, 
133:6:1295-1299. 

21. Boëlle, P.-Y.; Delory, T.; Maynadier, X.; Janssen, C.; Piarroux, 

R.; Pichenot, M.; Lemaire, X.; Baclet, N.; Weyrich, P.; Melliez, 
H.; Meybeck, A.; Lanoix, J.-P.; Robineau, O. Trajectories of 
Hospitalization in COVID-19 Patients: An Observational Study 
in France. J. Clin. Med, 9:3148.  

22. Cavallazzi R, Furmanek S, Arnold FW, et al (2020). The burden 
of community-acquired pneumonia requiring admission to ICU 
in the United States. Chest, 158:1008-1016. 

23. Laporte L, Hermetet C, JouanY, et al (2018). Ten-year trends in 

intensive care admissions for respiratory infections in the 
elderly. Ann Intensive Care, 8:84. 

https://www.medwave.cl/medios/revisiones/revisionclinica/2719/medwave_2023_2719-1ENG.pdf
https://www.medwave.cl/medios/revisiones/revisionclinica/2719/medwave_2023_2719-1ENG.pdf
https://www.medwave.cl/medios/revisiones/revisionclinica/2719/medwave_2023_2719-1ENG.pdf
https://www.medwave.cl/medios/revisiones/revisionclinica/2719/medwave_2023_2719-1ENG.pdf
https://www.medwave.cl/medios/revisiones/revisionclinica/2719/medwave_2023_2719-1ENG.pdf
https://www.nejm.org/doi/abs/10.1056/NEJMcp2303286
https://www.nejm.org/doi/abs/10.1056/NEJMcp2303286
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0044-1779016
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0044-1779016
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0044-1779016
https://link.springer.com/article/10.1007/s00134-022-06705-1
https://link.springer.com/article/10.1007/s00134-022-06705-1
https://link.springer.com/article/10.1007/s00134-022-06705-1
https://link.springer.com/article/10.1007/s00134-022-06705-1
https://www.atsjournals.org/doi/abs/10.1513/AnnalsATS.202212-1019ST
https://www.atsjournals.org/doi/abs/10.1513/AnnalsATS.202212-1019ST
https://www.atsjournals.org/doi/abs/10.1513/AnnalsATS.202212-1019ST
https://www.atsjournals.org/doi/abs/10.1513/AnnalsATS.202212-1019ST
https://www.atsjournals.org/doi/abs/10.1513/AnnalsATS.202212-1019ST
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Feigin+R+%282004%29.+Textbook+of+Pediatric+Infectious+Diseases+%285th+ed.%29.+Philadelphia%3A+W.+B.+Saunders%2C299.+ISBN+978-0-7216-9329-3.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Feigin+R+%282004%29.+Textbook+of+Pediatric+Infectious+Diseases+%285th+ed.%29.+Philadelphia%3A+W.+B.+Saunders%2C299.+ISBN+978-0-7216-9329-3.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Feigin+R+%282004%29.+Textbook+of+Pediatric+Infectious+Diseases+%285th+ed.%29.+Philadelphia%3A+W.+B.+Saunders%2C299.+ISBN+978-0-7216-9329-3.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Radiology.+Wikipedia.&btnG=
https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.2004.048397
https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.2004.048397
https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.2004.048397
https://www.nature.com/articles/146837a0
https://www.nature.com/articles/146837a0
https://journals.sagepub.com/doi/abs/10.3181/00379727-51-13986
https://journals.sagepub.com/doi/abs/10.3181/00379727-51-13986
https://www.frontiersin.org/articles/10.3389/fmicb.2010.00134/full
https://www.frontiersin.org/articles/10.3389/fmicb.2010.00134/full
https://www.frontiersin.org/articles/10.3389/fmicb.2010.00134/full
https://www.nejm.org/doi/abs/10.1056/NEJMoa1500245
https://www.nejm.org/doi/abs/10.1056/NEJMoa1500245
https://www.nejm.org/doi/abs/10.1056/NEJMoa1500245
https://www.nejm.org/doi/abs/10.1056/NEJMoa1500245
https://www.sciencedirect.com/science/article/pii/S0954611116303201
https://www.sciencedirect.com/science/article/pii/S0954611116303201
https://www.sciencedirect.com/science/article/pii/S0954611116303201
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Palomeque%2C+A.%2C+Cilloniz%2C+C.%2C+Soler-Comas%2C+A.%2C+Canseco-Ribas%2C+J.%2C+Rovira-Ribalta%2C+N.%2C+Motos%2C+A.%2C+%26+Torres%2C+A.+%282024%29.+A+review+of+the+value+of+point-of-care+testing+for+community-acquired+pneumonia.+Expert+Review+of+Molecular+Diagnostics%2C+1-14.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Palomeque%2C+A.%2C+Cilloniz%2C+C.%2C+Soler-Comas%2C+A.%2C+Canseco-Ribas%2C+J.%2C+Rovira-Ribalta%2C+N.%2C+Motos%2C+A.%2C+%26+Torres%2C+A.+%282024%29.+A+review+of+the+value+of+point-of-care+testing+for+community-acquired+pneumonia.+Expert+Review+of+Molecular+Diagnostics%2C+1-14.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Palomeque%2C+A.%2C+Cilloniz%2C+C.%2C+Soler-Comas%2C+A.%2C+Canseco-Ribas%2C+J.%2C+Rovira-Ribalta%2C+N.%2C+Motos%2C+A.%2C+%26+Torres%2C+A.+%282024%29.+A+review+of+the+value+of+point-of-care+testing+for+community-acquired+pneumonia.+Expert+Review+of+Molecular+Diagnostics%2C+1-14.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Palomeque%2C+A.%2C+Cilloniz%2C+C.%2C+Soler-Comas%2C+A.%2C+Canseco-Ribas%2C+J.%2C+Rovira-Ribalta%2C+N.%2C+Motos%2C+A.%2C+%26+Torres%2C+A.+%282024%29.+A+review+of+the+value+of+point-of-care+testing+for+community-acquired+pneumonia.+Expert+Review+of+Molecular+Diagnostics%2C+1-14.&btnG=
https://link.springer.com/article/10.1186/s41479-020-00074-3
https://link.springer.com/article/10.1186/s41479-020-00074-3
https://link.springer.com/article/10.1186/s41479-020-00074-3
https://www.atsjournals.org/doi/abs/10.1164/rccm.201908-1581St
https://www.atsjournals.org/doi/abs/10.1164/rccm.201908-1581St
https://www.atsjournals.org/doi/abs/10.1164/rccm.201908-1581St
https://www.atsjournals.org/doi/abs/10.1164/rccm.201908-1581St
https://www.atsjournals.org/doi/abs/10.1164/rccm.201908-1581St
https://www.atsjournals.org/doi/abs/10.1164/rccm.201908-1581St
https://www.atsjournals.org/doi/abs/10.1164/rccm.201908-1581St
https://link.springer.com/article/10.1007/s00134-023-07033-8
https://link.springer.com/article/10.1007/s00134-023-07033-8
https://link.springer.com/article/10.1007/s00134-023-07033-8
https://link.springer.com/article/10.1007/s00134-023-07033-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=I.+Klepikov+%282022%29.+The+Didactics+of+Acute+Lung+Inflammation.+Cambridge+Scholars+Publishing%2C+2022%2C+320+pp.+ISBN%3A+1-5275-8810-6%2C+ISBN13%3A+978-1-5275-8810-8813&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=I.+Klepikov+%282022%29.+The+Didactics+of+Acute+Lung+Inflammation.+Cambridge+Scholars+Publishing%2C+2022%2C+320+pp.+ISBN%3A+1-5275-8810-6%2C+ISBN13%3A+978-1-5275-8810-8813&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=I.+Klepikov+%282022%29.+The+Didactics+of+Acute+Lung+Inflammation.+Cambridge+Scholars+Publishing%2C+2022%2C+320+pp.+ISBN%3A+1-5275-8810-6%2C+ISBN13%3A+978-1-5275-8810-8813&btnG=
https://thorax.bmj.com/content/76/2/182.abstract
https://thorax.bmj.com/content/76/2/182.abstract
https://thorax.bmj.com/content/76/2/182.abstract
https://journals.physiology.org/doi/abs/10.1152/japplphysiol.00458.2022
https://journals.physiology.org/doi/abs/10.1152/japplphysiol.00458.2022
https://journals.physiology.org/doi/abs/10.1152/japplphysiol.00458.2022
https://journals.physiology.org/doi/abs/10.1152/japplphysiol.00458.2022
https://journals.physiology.org/doi/abs/10.1152/japplphysiol.00458.2022
https://www.mdpi.com/2077-0383/9/10/3148
https://www.mdpi.com/2077-0383/9/10/3148
https://www.mdpi.com/2077-0383/9/10/3148
https://www.mdpi.com/2077-0383/9/10/3148
https://www.mdpi.com/2077-0383/9/10/3148
https://www.sciencedirect.com/science/article/pii/S0012369220306760
https://www.sciencedirect.com/science/article/pii/S0012369220306760
https://www.sciencedirect.com/science/article/pii/S0012369220306760
https://link.springer.com/article/10.1186/s13613-018-0430-6
https://link.springer.com/article/10.1186/s13613-018-0430-6
https://link.springer.com/article/10.1186/s13613-018-0430-6


Clinical Research and Clinical Reports                                                                                                                                                                                          Page 4 of 5 
24. Pan D, Nielsen E, Chung S, Niederman MS (2023). Management 

of pneumonia in the critically ill. Minerva Med, 114:667-682. 
25. Jia-Hao Zhang, San-Fang Chou, Ping-huai Wang et al. (2024). 

Optimizing patient outcomes in severe pneumonia: the role of 
multiplex PCR in the treatment of critically ill patients. Front. 
Med., 20 August 2024 Sec. Intensive Care Medicine and 
Anesthesiology, 11. 

26. Rabin EE, Walter JM, Wunderink RG, Qi C, Pickens CI. (2023). 

Clinical significance of culture-negative, PCR-positive 
bronchoalveolar lavage results in severe pneumonia. ERJ Open 
Res. 2023 Nov 13:9(6):343. 

27. 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, Pages 605-610.  

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

24/7. 
29. Albrich W.C., Harbarth S (2008). Health-care workers: Source, 

vector, or victim of MRSA? Lancet Infect. Dis, 8:289-301.  
30. 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. 

31. 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. 

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

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

34. 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, 16(5):402-410. 

35. C. Heneghan, A. Plueddemann, K. R. Mahtani (2020). 

Differentiating viral from bacterial pneumonia. April 8, 2020. 
The Centre for Evidence-Based Medicine. Evidence Service to 
support the COVID-19 response. 

36. Kamat IS, Ramachandran V, Eswaran H, Guffey D, Master DM. 
(2020). Procalcitonin to Distinguish Viral from Bacterial 
Pneumonia: A Systematic Review and Meta-analysis. Clin Infect 
Dis, 70(3):538-542. 

37. 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). 

38. Alex R. Schuurman, Tom D.Y. Reijnders, Tjitske S.R. van 
Engelen et al (2022). The host response in different aetiologies 
of community-acquired pneumonia. The Lancet, Discovery 
Science, VOLUME 81:104082. 

39. WHO. Antimicrobial resistance. 17 November 2021. 

40. Serwecińska, Liliana. (2020). "Antimicrobials and Antibiotic-
Resistant Bacteria: A Risk to the Environment and to Public 
Health" Water 12, no. 12: 3313.  

41. Jeremy Hsu (2024). AI discovers new class of antibiotics to kill 
resistant bacteria. New Scientist, Volume 261, Issue 3472:12. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://europepmc.org/article/med/36700925
https://europepmc.org/article/med/36700925
https://www.frontiersin.org/journals/medicine/articles/10.3389/fmed.2024.1391641/full
https://www.frontiersin.org/journals/medicine/articles/10.3389/fmed.2024.1391641/full
https://www.frontiersin.org/journals/medicine/articles/10.3389/fmed.2024.1391641/full
https://www.frontiersin.org/journals/medicine/articles/10.3389/fmed.2024.1391641/full
https://www.frontiersin.org/journals/medicine/articles/10.3389/fmed.2024.1391641/full
https://pmc.ncbi.nlm.nih.gov/articles/PMC10641578/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10641578/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10641578/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10641578/
https://academic.oup.com/jac/article-abstract/47/5/605/858514
https://academic.oup.com/jac/article-abstract/47/5/605/858514
https://academic.oup.com/jac/article-abstract/47/5/605/858514
https://academic.oup.com/jac/article-abstract/47/5/605/858514
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CDC%2C+Saving+Lives.+Protecting+People.+Methicillin-resistant+Staphylococcus+aureus+%28MRSA%29.+Healthcare+Settings.+2023%2C+24%2F7.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CDC%2C+Saving+Lives.+Protecting+People.+Methicillin-resistant+Staphylococcus+aureus+%28MRSA%29.+Healthcare+Settings.+2023%2C+24%2F7.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CDC%2C+Saving+Lives.+Protecting+People.+Methicillin-resistant+Staphylococcus+aureus+%28MRSA%29.+Healthcare+Settings.+2023%2C+24%2F7.&btnG=
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(08)70097-5/abstract
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(08)70097-5/abstract
https://pmc.ncbi.nlm.nih.gov/articles/PMC3323198/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3323198/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3323198/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3323198/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0010990
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0010990
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0010990
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0010990
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0010990
https://books.google.com/books?hl=en&lr=&id=X6IOEQAAQBAJ&oi=fnd&pg=PR5&dq=World+Health+Organization+(2023).+Antimicrobial+resistance.+&ots=MXOgXOBL8n&sig=Pqr5ahgfPv4fuO4ye3GEAcsy2qI
https://www.thieme-connect.com/products/all/doi/10.1055/s-0029-1202939
https://www.thieme-connect.com/products/all/doi/10.1055/s-0029-1202939
https://www.thieme-connect.com/products/all/doi/10.1055/s-0029-1202939
https://www.sciencedirect.com/science/article/pii/S1198743X14633103
https://www.sciencedirect.com/science/article/pii/S1198743X14633103
https://www.sciencedirect.com/science/article/pii/S1198743X14633103
https://www.sciencedirect.com/science/article/pii/S1198743X14633103
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=C.+Heneghan%2C+A.+Plueddemann%2C+K.+R.+Mahtani+%282020%29.+Differentiating+viral+from+bacterial+pneumonia.+April+8%2C+2020.+The+Centre+for+Evidence-Based+Medicine.+Evidence+Service+to+support+the+COVID-19+response.+University+of+Oxford.+https%3A%2F%2Fwww.cebm.net%2Fcovid-19%2Fdifferentiating-viral-from-bacterial-pneumonia.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=C.+Heneghan%2C+A.+Plueddemann%2C+K.+R.+Mahtani+%282020%29.+Differentiating+viral+from+bacterial+pneumonia.+April+8%2C+2020.+The+Centre+for+Evidence-Based+Medicine.+Evidence+Service+to+support+the+COVID-19+response.+University+of+Oxford.+https%3A%2F%2Fwww.cebm.net%2Fcovid-19%2Fdifferentiating-viral-from-bacterial-pneumonia.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=C.+Heneghan%2C+A.+Plueddemann%2C+K.+R.+Mahtani+%282020%29.+Differentiating+viral+from+bacterial+pneumonia.+April+8%2C+2020.+The+Centre+for+Evidence-Based+Medicine.+Evidence+Service+to+support+the+COVID-19+response.+University+of+Oxford.+https%3A%2F%2Fwww.cebm.net%2Fcovid-19%2Fdifferentiating-viral-from-bacterial-pneumonia.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=C.+Heneghan%2C+A.+Plueddemann%2C+K.+R.+Mahtani+%282020%29.+Differentiating+viral+from+bacterial+pneumonia.+April+8%2C+2020.+The+Centre+for+Evidence-Based+Medicine.+Evidence+Service+to+support+the+COVID-19+response.+University+of+Oxford.+https%3A%2F%2Fwww.cebm.net%2Fcovid-19%2Fdifferentiating-viral-from-bacterial-pneumonia.&btnG=
https://academic.oup.com/cid/article-abstract/70/3/538/5523199
https://academic.oup.com/cid/article-abstract/70/3/538/5523199
https://academic.oup.com/cid/article-abstract/70/3/538/5523199
https://academic.oup.com/cid/article-abstract/70/3/538/5523199
https://link.springer.com/article/10.1186/s12890-020-1089-y
https://link.springer.com/article/10.1186/s12890-020-1089-y
https://link.springer.com/article/10.1186/s12890-020-1089-y
https://link.springer.com/article/10.1186/s12890-020-1089-y
https://link.springer.com/article/10.1186/s12890-020-1089-y
https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(22)00263-8/fulltext
https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(22)00263-8/fulltext
https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(22)00263-8/fulltext
https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(22)00263-8/fulltext
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=WHO.+Antimicrobial+resistance.+17+November+2021.-+https%3A%2F%2Fwww.who.int%2Fnews-room%2Ffact-sheets%2Fdetail%2Fantimicrobial-resistance.&btnG=
https://www.mdpi.com/2073-4441/12/12/3313
https://www.mdpi.com/2073-4441/12/12/3313
https://www.mdpi.com/2073-4441/12/12/3313
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jeremy+Hsu+%282024%29.+AI+discovers+new+class+of+antibiotics+to+kill+resistant+bacteria.+New+Scientist%2C+Volume+261%2C+Issue+3472%3A12.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jeremy+Hsu+%282024%29.+AI+discovers+new+class+of+antibiotics+to+kill+resistant+bacteria.+New+Scientist%2C+Volume+261%2C+Issue+3472%3A12.&btnG=


Clinical Research and Clinical Reports                                                                                                                                                                                          Page 5 of 5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© 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. 

 

 

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 

 
At ClinicSearch, research is always in progress. 

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

clinical-reports  

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

