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In recent years, the increase of antibiotic resistance and 
the lack in the pipeline of novel antimicrobial mole-
cules make bacterial infections difficult to treat. Among 
European countries, Italy is the one region with a high-
er number of deaths caused by antibiotic-resistant bac-
teria. Moreover, a major concern is represented by bio-
film-related infections. The ability of bacteria to form 
biofilm in presence of implanted-medical devices rep-
resents a further challenge for the treatment of bacteri-
al infections. Thus, the development of alternative 
strategies to fight multi-drug resistant bacteria embed-
ded in biofilms is an urgent need. Nowadays, bacterio-
phage therapy represents one of the potential and 
promising treatment options to overcome antibiotic 
resistance phenomenon. Bacteriophages are viruses ca-
pable to infect and replicate within bacterial cell. They 
are widespread in soil and water and play a role in mi-
crobial physiology. Since their discovery at the begin-
ning of the twentieth century bacteriophages were 
used with therapeutic purposes against bacterial infec-
tions. However, the advent of the antibiotic era spurred 
medical doctors to abandon phage therapy in return 
for the most promising antibiotic therapy. For histori-
cal reasons, only few countries in the world, including 
Georgia, Russia and Poland have carried on the use of 
phages for therapeutic purposes and have developed 
specialised research and treatment centres, where 

SUMMARY

phage therapy is permitted and applied to cure infec-
tious disease. Although the efficacy of bacteriophages 
for treatment of infections is widely documented, the 
introduction of phage therapy in common manage-
ment of bacterial infections in European hospital is 
hindered by the lack of an appropriate legal and regu-
latory framework. Different strategies have been used 
to overcome this problem, like the “Magistral Phage” 
preparation in Belgium. Here, we provide a review of 
the fundamental concept on bacteriophage therapy 
and propose this treatment as a possible alternative 
choice when antibiotics and surgery are not enough to 
eradicate a bacterial infection. We believe that the in-
troduction of phage therapy in Italy might improve the 
quality of life of patients suffering of chronic bacterial 
infections and fight antibiotic resistances problem. To 
reach this goal the support and the promotion of Ital-
ian government and the scientific authorities is essen-
tial. SIMIT, the Italian Society of Infectious and Tropi-
cal Diseases, proposes to support the creation of an 
Italian Task Force to improve knowledge on bacterio-
phage therapy, collect stronger evidence about their 
efficacy and develop appropriate protocols for phage 
administration.
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Antibiotic resistance

In the early twentieth century, the introduction 
of antibiotic therapy undoubtedly revolution-

ized the medical practice. Over the decades sever-
al antimicrobial molecules have been developed. 
However, the effectiveness in the treatment of 
bacterial infections based solely on the use of an-
tibiotics has drastically decreased due to the de-
velopment of antibiotic resistance. In the past, the 
average timespan from the introduction of a new 
antimicrobial molecule to the appearance of 
non-susceptible clinical isolates has been estimat-
ed in six years. For recently developed antibiotics 
(approximately since the beginning of the year 
2000), the interval in the appearance of resistant 
bacterial strains has been reduced to about two 
years (Figure 1). 
The European Centre for Disease Prevention and 
Control (ECDC) reported a spread of multi-drug 
resistant strains (MDR) in Italy, especially among 
the species of Pseudomonas aeruginosa, Klebsiella 
pneumoniae and Acinetobacter baumannii, with high 
rates of resistance to fluoroquinolones and third 
generation cephalosporins [2]. In addition, the 
isolation of carbapenemase-producing Enterobac-
terales is also apparently increasing [2]. Therefore, 

reduced therapeutic options with serious conse-
quences for patients, which could lead to greater 
morbidity and high mortality risks, were ob-
served. The management of MDR pathogens is 
even more complicated when we consider infec-
tions associated with prosthetic devices (i.e. or-
thopaedic, vascular and valve prostheses, elec-
tronic cardiac devices, ureteral and biliary stents). 
The production of biofilm by bacteria on the sur-
faces of prosthetic materials guarantees not only 
microorganisms’ survival in unfavourable condi-
tions, but also the persistence of the infection. In-
deed, bacterial biofilm is difficult to eradicate by 
the use of most antibiotics due to the presence of 
a population of metabolically heterogeneous bac-
terial cells, including those which are phenotypi-
cally tolerant to high concentrations of antibiotic, 
known as persister cells [3]. Persister cells can sur-
vive long courses of antibiotic therapy, then, once 
the antibacterial pressure is lifted, they are able to 
reactivate and replicate giving rise to a new pop-
ulation. For this reason, persister cells are believed 
to be responsible for the resumption of the infec-
tion. In addition, within a biofilm, bacteria are en-
cased in a polymeric self-secreted extracellular 
matrix which acts as a barrier for the spread of 
antimicrobial molecules and shields the microor-

Figure 1 - Timeline of antibiotic therapy introduction and the development of antimicrobial resistance. Data de-
rived from Ventola [1]
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ganisms from human immune cells and neutraliz-
ing antibodies [4]. For this reason, in patients with 
an infection after surgical procedures, it is often 
necessary to adopt a suppressive antibiotic thera-
py, which is not able to eradicate infection, but 
aims to contain the infectious process taking place 
on the prosthetic device, in order to prevent more 
serious medical complications. Although this 
strategy is recognized as valid by the medical 
community, it requires an indefinite use of antibi-
otics impacting on the quality of life of patients 
(causing for instance intestinal disorders related 
to oral intake of the treatment, candidiasis and 
toxic reactions), on the composition of the micro-
biota, and, ultimately, further contributing to the 
antimicrobial resistance phenomenon.
Given the rapid spread of clinical strains resistant 
to new antibiotics, ideally, we should have new 
antimicrobial molecules readily available and tar-
geting bacterial components or processes less 
prone to the development of mutations and there-
fore resistance. However, in recent years we have 
seen a marked decline in the development of new 
antimicrobial molecules (Figure 2) as reported by 
several publications of the World Health Organi-
zation [5]. 
Therefore, it is desirable to consider alternative or 
complementary therapeutic strategies to antibiot-
ics for the treatment of chronic resistant bacterial 
infections. Currently, one of the strategies that has 
proven to be potentially effective for the treat-
ment of these infections is bacteriophage therapy.

Bacteriophage therapy
Bacteriophage therapy is based on the use of 
strictly lytic viruses (bacteriophages or phages), 
specific against bacteria. This therapy was adopt-
ed for the first time in France, in the pre-antibiotic 
era, following the discovery in 1915 of viruses 
able to infect and lyse bacterial cells and it spread 
rapidly throughout Europe, including Italy and 
North America. With the advent of chemo-antibi-
otics, the use of phages for therapeutic purposes 
was gradually abandoned in western countries 
(Figure 3). However, bacteriophage therapy has 
never been abandoned in countries belonging to 
the former Soviet Union, where it is still employed 
for the treatment of infectious diseases.
Bacteriophages are natural bacteria viruses and 
are extremely abundant on our planet. Like any 
other virus, they use a host cell (the bacterium) to 
replicate and release (by lysis) the viral progeny, 
which will infect new cells. Based on their replica-
tion cycle, bacteriophages are divided into two 
categories: lysogens, capable of integrating their 
genome into the bacterial genome and lytic (or 
virulent), only capable of giving rise to a produc-
tive infection, resulting in the death of the infect-
ed bacterium, without integration of the nucleic 
acids (Figure 4). While lysogenic phages can also 
be accountable for the transfer of resistance genes, 
toxins and virulence factors from one bacterium 
to another (and for this reason they are highly dis-
couraged for phage therapy), virulent phages de-
termine the lysis and release of the viral progeny 
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Figure 2 - Rapid decline of the number of antibiotics developed and approved over the 

years. Each histogram represents the number of antibiotic molecules approved every four 

years since 1983 to 2012. Data derived for The Pharmaceutical Journal [6]. 
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Figure 2 - Rapid decline of the 
number of antibiotics devel-
oped and approved over the 
years. Each histogram repre-
sents the number of antibiot-
ic molecules approved every 
four years since 1983 to 2012. 
Data derived for The Pharma-
ceutical Journal [6].
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Figure 3 - Chronology of major events related to phage research, phage therapy and 

antibiotics. The curve with yellow background represents, a qualitative measure of the 

general interest on the use and study of bacteriophage-therapy in comparison to that of 

antibiotics (blue curve) (with permission of the American Society of Microbiology) [7]. 
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Figure 4 - Biological cycle of bacteriophages. Based on their cycle, phages can be 

distinguished into two classes lysogenic (viruses that integrate their genome into bacterial 

genome) and lytic (viruses that are not able to do lysogeny). In both cases phages have to 

induce lysis of bacterial cell to infect other hosts.  
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Table 1 - Pros and cons of phage use for antimicrobial therapy (adapted by Catherine Loc-405 

Carrillo, Stephen T Abedon) [9]. 406 

Pro Cons 

Fast bacteria killing Only strictly lytic phages should be used 

Activity against MDR bacteria 
Difficulty to define the composition 

(biological material) 

Figure 3 - Chronology of major events related to phage research, phage therapy and antibiotics. The curve with 
yellow background represents, a qualitative measure of the general interest on the use and study of bacteri-
ophage-therapy in comparison to that of antibiotics (blue curve) (with permission of the American Society of 
Microbiology) [7].

Figure 4 - Biological cycle of bacteriophages. Based on their cycle, phages can be distinguished into two classes 
lysogenic (viruses that integrate their genome into bacterial genome) and lytic (viruses that are not able to do 
lysogeny). In both cases phages have to induce lysis of bacterial cell to infect other hosts.
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with scarce probability of transferring bacterial 
genetic material. For this reason, it is important to 
emphasize that strictly lytic ones are the only 
phages that should be recommended for therapy 
in humans.
Table 1 reports the main properties of phages, 
which determine an advantage as antimicrobials, 
and the less favourable factors for their use in 
therapy.
It is interesting to note that bacteriophages are able 
to quickly infect and lyse bacterial cells, including 
multi-resistant clones, leading to their death given 
the different mechanism of action in comparison 
to antibiotics. Phages are species-specific and of-
ten strain-specific. Although the reduced host 
spectrum may be less convenient for an antimicro-
bial compound, this property has the great advan-
tage to limit the interference of phages with the 
human microbiota, since a phage will not target 
bacteria other than the pathogen for which it was 
selected. Like all viruses, once a phage has infect-
ed bacterial cells, their number exponentially in-
creases, causing a locally increase of viral titre; 
conversely, they will be eliminated once the infec-
tion has been successfully eradicated in a phe-
nomenon called “auto dosing”. Recent studies, 
conducted by Di Luca’s group, have shown that 
phages are able to lyse bacterial cells in vitro even 

within a biofilm. In particular, anti-biofilm proper-
ties have been observed for some phages, such as 
the ability to kill persistent cells and degrade the 
extracellular matrix [8]. This property is probably 
due to the viral-encoded enzymes with depoly-
merase activity, able to degrade exopolysaccha-
ride components of the matrix. 
In vivo pre-clinical studies, recent clinical cases 
and the few controlled clinical studies conducted 
so far have highlighted the safety of phages for 
human therapy. In general, phages are easy to iso-
late, as they are extremely abundant in nature, 
and have low production costs. As phages are bi-
ological formulations, it is difficult to define their 
composition, thus their regulation is complicated. 
It has been observed that the phages used to treat 
a patient are released into the surrounding envi-
ronment and could naturally be transferred from 
one patient to another. This phenomenon is ex-
tremely interesting, since it could represent a 
mechanism for controlling the transmission of in-
fections in a hospital setting.
On the other hand, two characteristics make phages 
less attractive: the need to isolate the bacterium re-
sponsible for the infection before starting the treat-
ment and the possible development of bacterial re-
sistance to a single bacteriophage. However, this 
latter outcome might be avoided by developing 
combination therapies (cocktails of phages) con-
taining multiple viruses active against the host bac-
terium, as it is unlikely that a bacterium can simul-
taneously develop resistance to multiple phages.

Personalized treatment: from the isolation of the 
bacterium to the administration of the phage 
formulation
As mentioned, one of the characteristics of natu-
rally occurring bacteriophages is that they are 
species-specific and, in some cases, strain specific. 
Therefore, a single bacteriophage will not have a 
broad-spectrum antimicrobial action as it hap-
pens for different antibiotics. To date, there are 
several collections/biobanks of bacteriophages 
around the world, assembled for scientific pur-
poses (DMSZ - Deutsche Sammlung von Mikro-
organismen und Zellkulturen, ATCC - American 
Type Culture Collection) or for medical/veteri-
nary use (mainly in the former Soviet Union). To 
date, two types of approaches, Sur-mesure or Prêt-
à-Porter, have been proposed for the use of phages 
for the treatment of human infections (Figure 5).

Table 1 - Pros and cons of phage use for antimicrobial 
therapy (adapted by Catherine Loc-Carrillo, Stephen T 
Abedon) [9].

Pro Cons

Fast bacteria  
killing

Only strictly lytic phages  
should be used

Activity against  
MDR bacteria

Difficulty to define the 
composition (biological material)

 Auto-dosing
Need to isolate bacteria  
before starting therapy

Exhibiting  
antibiofilm properties

Narrow  
host spectrum

Safe Resistance development

Non-interfeering  
with microbiota

-

Easy to isolate -

Low cost of production -

Transfer from one 
patient to another, 

conferring protection
-
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The Sur-measure approach involves the develop-
ment of a personalised phage formulation to spe-
cifically inactivate the causative agent of infection 
(autophages). This procedure may take few weeks 
for the selection and production of lytic phages 
active against the bacterial isolate of interest.
On the contrary, the Prêt-à-Porter approach is 
based on the creation of phage cocktails, which 
include viruses active against most of the strains 
of a specific bacterial species. In this case, given 
that the patient’s clinical isolate is susceptible to 
this formulation, therapy can be started immedi-
ately. To date, several phage preparations ready 
for use are available above all in institutes and 
companies in the former Soviet Union. However, 
most of them does not reflect the quality stand-
ards for human application required by EMA (Eu-
ropean Medicines Agency) and FDA (U.S. Food & 
Drug Administration).

Application of phage therapy
Recently, patients from the European Union, in-
cluding Italians, are travelling to Georgia or Po-
land, countries in which bacteriophages therapies 
are widely used, to receive treatments. The extent 

of this flux of patients, commonly referred as med-
ical tourism is currently unknown. In these coun-
tries, the use of bacteriophages in therapy is main-
ly based on empirical observations due to their 
practical experience. Furthermore, the scientific 
literature on the subject is mainly available only in 
Russian or Georgian language further hindering 
the sharing of knowledge and the evaluation of 
treatment experiences in the field of bacteriophage 
therapy. Recently, bacteriophages have been suc-
cessfully used, through compassionate protocols, 
also in western countries with the support of 
Georgian scientists as reported by an increasing 
number of clinical case studies describing their 
use for difficult-to-treat infections. Some of the re-
cently published cases are reported below.
Schooley et al. reported the case of a 68-year-old 
diabetic American patient with a systemic infec-
tion caused by MDR A. baumannii following hos-
pitalization for necrotizing pancreatitis [11]. After 
four months of hospitalization in the intensive 
care unit and after unsuccessful antibiotic treat-
ments, the patient was treated, for 36 weeks, with 
a personalized cocktail of three bacteriophages 
active against A. baumannii, which were purified 
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Figure 5 - Sur-mesure o Prêt-à-Porter approaches proposed for phage treatment of 

bacterial infections. Image adapted from Pirnay 2011 [10]. 
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Figure 6 - Flow chart of Belgian magistral phage preparation adapted from Pirnay 2018 

[20]. 
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Figure 5 - Sur-mesure o Prêt-à-Porter approaches proposed for phage treatment of bacterial infections. Image 
adapted from Pirnay 2011 [10].
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and characterized by sequencing. Phage were ad-
ministered intravenously and by a catheter direct-
ly in a pancreatic pseudocystis. Antibiotic therapy 
was also added. The patient recovered quickly 
and was discharged three weeks after the begin-
ning of treatment. 
Another report from the USA was described by 
Dedrick and co-workers [12]. After a lung trans-
plant to treat cystic fibrosis, a fifteen-year-old girl 
developed a lung and disseminated infection due 
to Mycobacterium abscessus. A cocktail based on 
three bacteriophages was prepared and adminis-
tered to the young woman, also intravenously. 
During therapy, due to the onset of bacterio-
phage-resistance by the bacterium, the authors 
describe how it was necessary to engineer some of 
the phages, making them active again against the 
pathogen. Wounds and lesions associated with 
the infection were totally recovered. The rele-
vance of this particular case lies in the description 
of the use of genetic engineering for the purpose 
of personalizing therapy with bacteriophages and 
contrasting acquired resistance.
In August 2019, Corbellino and colleagues from 
the Fatebenefratelli Sacco Hospital in Milan pub-
lished the first Italian case of treatment with 
phage therapy [13]. The patient was a 58-year-old 
woman who underwent cystectomy and nephrec-
tomy for obstructive nephrolithiasis with ureteral 
stent implantation. Following colonization by 
KPC-producer Klebsiella pneumoniae, the patient 
developed, over the course of 6 months, recurrent 
episodes of urinary tract infection complicated 
with one episode of sepsis. Despite two cycles of 
treatment with ceftazidime-avibactam and a stent 
replacement during antibiotic treatment, the pa-
tient showed persistence of colonization by mul-
ti-drug resistant K. pneumoniae in the intestine and 
urinary tract. With the aim of decolonizing the 
patient, this bacterial strain was sent to the Gerogi 
Eliava Institute of Tbilisi, Georgia where a lytic 
bacteriophage active against the multi-resistant 
microorganism was selected. After two weeks of 
treatment with bacteriophages the presence of 
KPC-producer K. pneumoniae in the urine, rectal 
swab, and ureteral stent of the patient was no 
longer found, during the following two years of 
continuous observation, demonstrating long last-
ing eradication of the microorganism. While other 
studies exemplify the treatment with phage ther-
apy of a clinically manifest bacterial infection, the 

originality of this study consists in the use of per-
sonalized phage-therapy as a tool of selective de-
colonization of a multi-resistant microorganism.
In recent years, interest in phage therapy has 
spurred scientists and infectious diseases special-
ists to undertake clinical studies in order to verify 
the efficacy of phage application, to collect appro-
priate scientific data and to prove the validity of 
the treatment. To date, eight clinical trials (on go-
ing or completed) are registered on Clinical-
Traials.gov (https://clinicaltrials.gov/). All of 
them are Phase I/II trials, while Phase III trials 
have not yet been conducted. A recent clinical tri-
al, testing bacteriophage-based therapy for the 
treatment of patients suffering with resistant S. 
aureus infections in ventricular assist devices has 
also been cleared by FDA. The phage will be ad-
ministered intravenously as a combinational ther-
apy with antibiotics [14, 15]. From all concluded 
studies, the tolerability and safety of phage thera-
py for humans emerged. However, for some of 
them the evaluation of the real efficacy of phage 
therapy was not possible mainly due to large lim-
its in the design of the process itself. Some biolog-
ical characteristics of phages have not been taken 
into account, such as:
1)	 the possibility that phages are degraded in 

contact with gastric juices in the stomach, 
when they are administered orally;

2)	 the poor stability of some phage formulations 
over the years, and throughout the test period, 
which results in a overestimation of the ad-
ministered doses;

3)	 the fact that some infections are polymicrobial 
and the narrow spectrum of action that charac-
terizes the bacterial viruses limits their effec-
tiveness in this context.

For these reasons, these studies should be preced-
ed by in vitro and in vivo preclinical data on 
phage-bacterium interaction and small targeted 
and well-designed pilot studies. In this regard, we 
found interesting and noteworthy the treatment 
protocol proposed by a group of infectious diseas-
es specialists, microbiologists, and orthopaedists 
from Belgium, that worked for more than thirteen 
years in the development and approval of phage 
therapy. The work of Onsea J et al., published in 
September 2019, presents the first steps towards 
the establishment of a “multidisciplinary phage 
task force” (MPTF) and to a standardized treat-
ment path, based on the experience acquired dur-
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ing the treatment with phage therapy of four pa-
tients with severe musculoskeletal infections, re-
fractory to numerous surgical and antibiotic treat-
ments [16]. A group, made up of scientists and 
specialists in phage therapy, proposed a treatment 
approach to treat these patients and obtained hos-
pital authorization to perform the therapy invok-
ing article n. 37 of the Helsinki Declaration [17]. 
Common treatment protocols were prepared and, 
based on the individual pathogens isolated from 
each patient, selected phage cocktails were for-
mulated and applied at the surgical site during 
the interventions. A local drainage system al-
lowed the cocktail to be administered in the 
post-operative period for a maximum of ten days, 
three times a day. All patients received concomi-
tant antibiotics and their clinical status was moni-
tored daily during therapy. There were no serious 
side effects related to the application of phages. 
After a single cycle of phage therapy and antibiot-
ics, there was no recurrence of infection with the 
original strains, with follow-up periods of be-
tween 8 and 16 months. This study is an example 
of the potential of bacteriophage therapy in com-
bination with antibiotic treatment, particularly in 
the management of patients with chronic os-
teo-articular infections. Furthermore, the propos-

al to create a multidisciplinary group that follows 
patients and sets a treatment protocol that is 
shared among all patients, while using specific 
phages for each single case, seems to be the win-
ning strategy for achieving successful phage ther-
apy and its recognition as a possible alternative 
treatment [18].

Phage therapy regulation
Currently, there is no regulation that explicitly de-
fines viruses in the context of medicines for hu-
man use in the European Union. In Georgia, the 
phage treatment is included in the country’s 
health system and the Eliava Institute not only se-
lects and produces the phage of use, but also sup-
plies the final product to the doctors or (national 
and international) patients who contacted the In-
stitute and requested them. In Poland the use of 
treatment with bacteriophages is permitted in 
those cases where article 37 of the Helsinki Decla-
ration is applicable and, in Wroclaw, the Hirzsfeld 
Institute of Immunology and Experimental Thera-
py has opened a Phage Therapy Unit since 2005 
for the study and the application of viruses [14]. In 
a recent review, Gorsky summarizes the main 
ways in which phage therapy is currently accessed 
and identifies the compassionate as the most com-
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mon use for cases that have exhausted antibiotic 
therapy options, as discussed in the clinical cases 
reported above [19]. In 2015, EMA organised a 
workshop aimed at understanding how to over-
come the regulatory obstacles that prevent the 
regularization of phage therapy, emphasizing the 
need to maintain quality and safety standards, but 
concrete solutions have not been agreed and dis-
cussions are still open on the subject. For some 
years, the magistral therapy system has been in-
cluded in the regulatory framework of Belgium, 
which has allowed a start to regulate phage thera-
py. The Magistral Preparation of the phage, in fact, 
states that the hospital pharmacist can produce a 
personalised cocktail of bacteriophages for the pa-
tient, at the request of a physician. The quality of 
the product must be assessed by a specific labora-
tory approved by the Belgian Medicines Agency, 
which release the final authorization for its use 
(Figure 6). Thanks to this political opening, an or-
ganized and ethically guaranteed circuit has de-
veloped in Belgium for the production, control 
and final use of phage therapy [20]. 

n	 CONCLUSIONS

The recent success reported in the literature have 
shown that phage therapy has wide potential as 
an alternative to antibiotics alone or in combina-
tion with antimicrobials in the treatment of per-
sistent chronic infections. However, more scien-
tific and clinical studies aimed to understanding 
their real efficacy, pharmacokinetics and the mo-
dalities of administration are needed to establish 
appropriate clinical protocols of treatment. It is, 
therefore, essential to identify for which types of 
infections and for which pathogens phage thera-
py can be an advantage. We believe that even in 
Italy the treatment with bacteriophages can find 
an initial application for patients suffering from 
chronic infections caused by multi-drug resist-
ant bacteria that cannot be solved only with an-
tibiotics.
We believe that creating an Italian Task Force, in-
volving infectious diseases specialists, microbiol-
ogists, and virologists expert in bacteriophages, 
computer scientists, pharmacists, and specialists 
from other medical disciplines, on the model pro-
posed by Belgian colleagues, could be an advan-
tage to start the treatment of Italian patients and 
the progress of phage studies at European and 

worldwide level. Given the limitations that 
emerged in the design of existent clinical studies 
based on phages, pilot studies or small trials 
should be specifically designed considering the 
biology and mechanism of action of phages which 
is different from that of the antibiotics.
Each case or clinical study should include con-
trolled in vitro experiments to evaluate the effec-
tiveness of phages to be administered to the pa-
tient in conditions that mimic as much as possi-
ble the clinical in vivo conditions. For example, it 
is essential to use strictly lytic phages, and their 
inability to carry out lysogenic cycle should be 
verified in vitro before administration to the pa-
tient. In vitro antimicrobial assays against bacte-
rial biofilms could provide indications on the 
potential ability of phages to eradicate bacterial 
vegetations on implants or soft tissues. Finally, 
we think that a real application of phage therapy 
and its concrete development for the treatment 
of Italian patients can only take place if the polit-
ical authorities involved in the management of 
the health sector of our country support and pro-
mote the implementation of clinical trials and/
or studies with targeted funds, and finance hos-
pitals that decide to undertake a treatment with 
bacteriophages for selected patients as compas-
sionate use.
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