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EUCAST 2019: cosa c’e di nuovo

Caso Clinico n.2 Impatto dei cambiamenti sul referto

Giulia De Angelis

Istituto di Microbiologia, Universita Cattolica del Sacro Cuore, Roma, Italia

Introduction: Since January 2019 EUCAST has decided to change the definitions of the categories
S, I'and R. The major change regards the “Intermediate” category, that has been replaced with
“Susceptible, high exposure”, stressing the curability of infections due to formerly “Intermediate”
pathogens in condition of high concentration of the drug at the site of infection. Besides, the
uncertainty of results was removed from the definition and moved in a new dedicated field of “area
of technical uncertainty” (ATU). The impact of this change is important and is requiring great effort
from the laboratories to adapt accordingly.

Materials and methods: The impact of the new definitions on the reports will be discussed through
the presentation of a clinical case.

Results: It will be presented the case of a blood culture positive for Klebsiella pneumoniae, which
report is challenging, for both microbiologists’ reporting and clinicians’ interpretation. The
discussion will go through four major areas: a) how to clearly expound in the report the new
concept of “susceptible, high exposure”; b) how to report the ATU (area of technical uncertainty; c)
how to deal with “HE” (high exposure) with and without the presence of “susceptible, high
exposure” category; d) new EUCAST recommendations for aminoglycosides sensitivity report.

Discussion and conclusion: In the new scenario, sensitivity reporting can be problematic. The
presentation will aim to cover the more complex cases starting from practical examples, by
analyzing the major problems, providing possible solutions and opening discussion to additional
issues.
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Caso Clinico n.3 Personalizzazione del referto

Simone Ambretti

Unita Operativa di Microbiologia, Azienda Ospedaliero-Universitaria S.Orsola-Malpighi,
Bologna, Italia

Introduction: The spread of resistance mechanisms and multi-drug resistant organisms has
increased the clinical need to provide reliable and predictive in vitro data. For this reason,
antimicrobial susceptibility testing (AST) show a continuous trend to become more complicated, as
demonstrated by the significant increase of number of documents and criteria required for
interpretation. Recently EUCAST has introduced new challencing definitions, including the
category called “Susceptible, high exposure”, and the “area of technical uncertainty” (ATU).
Moreover the introduction of new generation bacteriological methods able to rapidly identify
clinically relevant resistance markers (for example KPC or mec-A/C) has led to the need to express
also these results in terms of predictivity of drug susceptibility. This growing complexity
necessarily requires the customization of the AST report in order to encourage a correct
interpretation of laboratory results by the clinician.

Materials and methods: The impact of the customization of antimicrobial susceptibility test
reports will be discussed through the presentation of a clinical case.

Results: It will be presented the case of a 59 years-old woman, that was admitted to the hospital for
an acute liver failure. During the hospitalization the patient developed several infections caused by
multi-drug resistant organisms and became colonized by different carbapenemase producing strains.
One day after the liver transplantation, she had an episode of severe sepsis. The discussion will
clarify how the customized susceptibility reports have guided the clinical management of this
patient.

Discussion and conclusion: In vitro data describing the pattern of antimicrobial resistance of
pathogens responsible for serious infections play a crucial clinical role. Reporting of susceptibility
testing represents an issue of increasingly complexity, considering the different types of
informations that the microbiology lab can transmit to the clinician during the diagnostic workflow.
The customization of the report can be considered an instrument of antimicrobial stewardship
having a relevant impact on appropriate use of antimicrobials and on clinical outcome of the patient.
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DIAGNOSI E MONITORAGGIO DELLE INFEZIONI SESSUALMENTE TRASMESSE

Situazione epidemiologica delle IST in Italia - Epidemiology of STI in Italy

Barbara Suligoi

Centro Operativo AIDS, Istituto Superiore di Sanita, Roma, Italia

Introduction: Sexually transmitted infections (STI) are widely spread worldwide, affecting
millions of people every year.

Materials and Methods: In Italy, two sentinel surveillance systems report individual data on STI:
1) the sentinel system based on STI clinics (started in 1991) and reporting data on patients with a
symptomatic STI; 2) the sentinel system based on a laboratory network (started in 2009) and
reporting data on people tested for Chlamydia trachomatis and/or Trichomonas vaginalis and/or
Neisseria gonorrhoeae. The National AIDS Unit (Centro Operativo AIDS, COA) of the Istituto
Superiore di Sanita coordinates both surveillance systems. Results obtained from these surveillance
systems are presented.

Results: The total number of people with a symptomatic STI reported since 1991 is approximately
128,000 cases, whereas the laboratory network tested about 156,000 samples since 2009. The
number of symptomatic cases has constantly increased since 2004. The number of MSMs with a
symptomatic STI has doubled between 2006 and 2017.

Reported cases of Chlamydia trachomatis infection tripled in 2017 compared to 2008, and the
highest prevalence was detected among young women aged 15-24 years.

In 2017, the number of gonorrhea cases have roughly doubled compared to 2010; the increase was
observed in particular among MSM who accounted for 63% of reported cases in 2017.

The epidemic peak of primary and secondary syphilis detected in 2016 is not exhausted: between
2015 and 2017 a 60% increase was observed.

Anogenital warts is the most frequently reported STI; its trend is stable since 2013.

There is a clear reduction in HIV prevalence from 11.7% in 2016 to 7.7% in 2017; nevertheless, in
2017, it was approximately forty-five times higher than that estimated in the general Italian
population.

Discussion and Conclusions: STI in Italy are on the rise and deserve urgent interventions at both
individual and public health level. A national strategy for the control of STI aimed at enhancing the
diagnosis and early treatment of ST1 is needed. Information on ST, addressed to the general
population and target populations (e.g., young people, women, foreigners, MSM), should be
implemented to educate on sexual health (safe sex, correct condom use, maintain mental clarity
when having sex, etc.). Moreover, all patients with an STI should be actively offered an HIV
testing.
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Diagnosis of STDs: old and new methods

Silvia Bozza,! Barbara Camilloni,! Roberto Castronari,? Lucia Levorato,? Stefano Perito,*Antonella
Mencaccil

!Department of Medicine, Medical Microbiology Section, University of Perugia, Perugia, Italy;
2Department of Experimental Medicine and Biochemical Sciences, Applied Biology Section,
University of Perugia, Perugia, Italy;  Santa Maria della Misericordia Hospital, Microbiology
Unit, Perugia, Italy.

Introduction: Sexually transmitted diseases (STDs) are a group of infections with a high incidence
both in developing countries and in economically favored areas. These infections, if not timely
diagnosed and treated with adequate therapy, can lead to serious complications in the urogenital
tract. Laboratory diagnosis with sensitive and specific techniques, such as Polymerase Chain
Reaction (PCR), is considered crucial for optimal etiological identification. The aim of this study
was to compare two multiplex PCR systems, recently released on the market, with standard
methods used in our laboratory for the detection of seven sexually transmitted microorganisms in
endocervical swabs.

Materials and Methods: The study was conducted on 120 endocervical swabs collected during the
routine ambulatory activity at the Microbioloy Unit of the Perugia General Hospital, in the period
January - May 2019. All the samples were analyzed by our standard protocol (Anyplex Il STI-5
from Seegene for mycoplasma and Trichomonas vaginalis detection; Chlamydia tr Q-PCR Alert kit
from Elitech Group for Chlamydia trachomatis detection; and Martin Lewis agar plates for
Neisseria gonorrhoeae culture) and Anyplex Il STI-7 Kit (Seegene) to detect simultaneously

seven microorganisms (Ureaplasma urealyticum, Ureaplasma parvum, Mycoplasma

hominis, Mycoplasma genitalium, C. trachomatis, Neisseria gonorrhoeae, and T. vaginalis), or
Xpert CT/NG (Cepheid) to detect C. trachomatis and N. gonorrhoeae. Results from the different
methods were compared. All tests were run as per manufacturers’ instructions.

Results: The STI-7 test showed optimal sensitivity and specificity, compared with standard
protocols, with 99.1% concordant results. In a culture negative sample, the test detected N.
gonorrhoeae DNA. Moreover, the test, allowing the simultaneous detection of all the 7 pathogens,
greatly improved laboratory workflow, shortening time to results from 3 to 1 day. The Xpert
CT/NG gave concordant results with standard method in 118/120 cases, while in 1 case the test
detected C. trachomatis DNA not detected by standard method, and in one sample, negative by
culture, the test revealed N. gonorrhoeae DNA. Interestingly, the same discordance was found for
the STI-7 kit.

Discussion and Conclusions: STI-7 and Xpert CT/NG are rapid and reliable test for the

simultaneous detection of pathogens responsible for STDs in endocervical samples, and permit
optimal laboratory workflow, reducing the laboratory processing time.
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Microbiota and IST

Manola Comar 2

Medical Science Department, University of Trieste, Trieste, Italy, 2Institute for Maternal and Child
Health — IRCCS “Burlo Garofolo”, Trieste, Italy.

Introduction: The urogenital microbiota seems play a central role in maintaining a healthy
environment. Individual modifiable and non modifiable factors are strongly associated with its
composition, although certain microbial community types included determinants that go beyond an
individual level.

Material and methods: Recent advances in molecular techniques and bio-informatics platforms
allow us to profile microbial composition in detail, providing to a better comprehension of the
structure and of the relationship with host in terms of reproductive and diseases outcomes including
susceptibility to sexually transmitted infection (STIs).

The vaginal flora is characterized by a dynamic structure of a limited number of microbial clusters
where their relative amount in the context of a vaginal milieu, can be indicative of dysbiosis and/or
an altered function. In particular, microbial species involved, are distinguished for driving specific
activity of the metabolic pathways including nucleotide biosynthesis and conversion of pyruvate
and methane. Regarding the microbiome interplay with the local immune system, the activation of a
inflammatory pathway represents a crucial point in triggering the pathogenetic process or a negative
reproductive outcome. It is believed that a link between a given vaginal community state type
(CST) and opportunistic pathogens exists, where dysbiosis and lack of Lactobacillus spp. could
drive C. trachomatis, N. gonorrhoeae, M. genitalium or HPV infections. Conversely, STI pathogens
may modify the vaginal microbiota.

Discussion and conclusion: Efforts in understanding the relationship between STIs and vaginal
microbiota could be crucial to propose a comprehensive approach to sexual and reproductive health.
The next generation sequencing era has contextualized the personalized medicine also in STI
clinical and public health setting. Characterizing the vaginal microbiota will pave the way to new
prevention and screening strategies, diagnostic tools and therapeutic solutions based on individual's
predispositions to infection.
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The importance of microbiological investigations in a patient with risk of preterm birth, in a
bichorial-biamniotic twin pregnancy.

Marco G. Prato?, Francesca Nardi 2

! Scuola di specializzazione in Microbiologia e Virologia, Universita degli Studi di Pisa, Pisa, Italia
2Scuola di specializzazione in Ostetricia e Ginecologia, Universita degli Studi di Pisa, Pisa, Italia

Introduction: A 28 years old women was referred to gynecological service of Azienda Ospedaliera
Universitaria Pisana (AOUP) from Livorno hospital for risk of preterm delivery in a 24 weeks and 6
days bichorial-biamniotic twin spontaneous pregnancy. She had three pregnant voluntary
interruptions in her past. She was a smoker with bad socioeconomic conditions. She didn’t do any
obstetric visit during this pregnancy.

Materials and methods: At the first admission to the hospital, obstetric examination and
ultrasound, PROM (Premature Rupture Of Membrane) test, cardiotocographic and clinical-
laboratory monitoring were performed. At the speculum pervia cervix with a protruding amniotic
sac in the vagina was founded. At the obstetric examination, the cervix was very shortened, in the
process of centralisation, open to one finger. At the transabdominal ultrasound the first and the
second fetus were described as breeches, respectively on the right and on the left side of the patient,
vital, posterior placenta. Regular amniotic fluid and biometry in both. Screening tests to Syphilis,
HIV, HBV, HCV were negative. The patient was immune to rubella and toxoplasmosis. Urine
culture and two sets of vaginal swabs were also performed, respectively at 24 weeks and 6 days and
at 26 weeks and 5 days. Tocolytic therapy associated with Mg-sulphate, progesterone, folic acid,
iron, corticosteroid therapy for the neonatal RDS prophylaxis, antibiotics and trichomonicide were
provided. The insertion of cervical Arabin pessary was realized.

Results: According to the laboratory procedures the urine culture was positive for Escherichia coli
and antibiogram confirm that strain was ESBL producer. Both vaginal swabs were positive for
Trichomonas vaginalis, the first one was also positive for Escherichia coli and the second one was
positive for Klebsiella pneumoniae. Histopathological examination of the placenta reveals diffuse
chorioamnionitis, associated with spotted necrotic areas.

Discussions and conclusion: After 4 weeks from the first admission to the hospital, against
medical advice, the patient leaves the hospital at the gestational age of 28 weeks and 6 days. At 30
weeks and 1 day the patient was re-admitted to the hospital for Preterm-PROM (pPROM).
Emergency Cesarean section was performed and two newborns were born, respectively 1° female
(1180 gr) and 11° male (1300 gr). Six days after delivery patient went home with antibiotic therapy,
uterotonic therapy and anticoagulant prophylaxis. At the obstetric visit the uterus was contract, the
cervix, the suture and the spontaneous urination were regular. Low compliance and low adherence
to microbiological investigation during pregnancy reveals how microbiological infection are
associated with increased risk of adverse pregnancy outcome.
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VACCINI CONTRO STREPTOCOCCUS PNEUMONIAE E NEISSERIA MENINGITIDIS:
DISCUTIAMO DEGLI ASPETTI MICROBIOLOGICI

Impatto della vaccinazione sulla storia naturale dell’infezione da batteri capsulati

Francesco Santoro, Francesco lannelli, Gianni Pozzi

Department of Medical Biotechnologies, Laboratory of Molecular Microbiology and Biotechnology
(LAMMB), University of Siena, Italy

Streptococcus pneumoniae, Neisseria meningititidis and Haemophilus influenzae are the main
causative agents of bacterial meningitis. The main virulence factor of these bacteria is the
polysaccharidic capsule surrounding them, which is protective against the host immune responses.
S. pneumoniae, N. meningititidis and H. influenzae reside in the human nasopharynx as commensal,
from there they can invade other district and cause a range of diseases. The natural history of
infections sustained by these bacteria therefore begins with the colonization of the nasopharynx
upon airborne transmission from other individuals, eventually followed by invasion of tissues and
disease. Currently used vaccines against S. pneumoniae, N. meningititidis and H. influenzae, with
the notable exception of serogroup B N. meningititidis vaccine, contain the bacterial capsular
polysaccharide as an antigen. Vaccinated subjects develop anti-capsule antibodies which are the
effectors of protection against the disease. Recently, experimental evidence has accumulated
suggesting that anti-capsule antibodies also mediate protection from carriage both in animal models
of pneumococcal infection and in human pneumococcal experimental carriage. These experiments
will be discussed together with specific microbial interactions which happen in the nasopharynx
ecological niche, with a focus on S. pneumoniae.
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Serotypes of Streptococcus pneumoniae in the vaccination era: open issues

Romina Camilli

Dipartimento Malattie Infettive, Istituto Superiore di Sanita, Rome, Italy

The introduction of glycoconjugate vaccines has profoundly changed the epidemiology of
pneumococcal invasive diseases (IPD) and carriage of Streptococcus pneumoniae. Starting from
2000, three glicoconjugate vaccines (PCVs) were introduced for children immunization, targeting
seven, ten and thirteen serotypes from the more than 95 serotypes of S. pneumoniae. Use of PCV7
(targeting serotypes 4, 6B, 9V, 14, 18C, 19F, and 23F) has substantially decreased the incidence of
PCV7-type invasive pneumococcal disease not only in vaccinated children but also in older
unvaccinated individuals, due to a reduction in carriage of vaccine serotypes that led to herd
protection. Conversely, an increase in the prevalence of non-PCV7 types was documented in most
countries where the vaccine was used, both in IPD and carriage, the so-called serotypes replacement
phenomenon. The two higher-valency vaccines, which were subsequently introduced, extended the
PCV7-type coverage to the additional serotypes 1, 5, and 7F (PCV10) and to the additional
serotypes 1, 3, 5, 6A, 7F, and 19A (PCV13), respectively. Also these vaccines were effective in
reducing respective vaccine-type IPD and carriage, but their success was impaired by a progressive
replacement of vaccine-types with non vaccine-types. Serotypes replacement is a complex
phenomenon that can involve different non-vaccine serotypes depending on the geographical areas,
the population under surveillance, the surveillance practices, the transmission dynamics and the
pathogen evolution. In Italy data regarding IPD are available through the National Surveillance of
Invasive Bacterial Diseases (https://www.iss.it/mabi/). Analysis of IPD cases between 2010 and
2017 confirmed a reduction in vaccine-type IPD, but this was counterbalanced by the increase of
non-vaccine types. In particular, in children under 5 years old the percentage of PCV13-type IPD
decreased from 68.4% in 2010-2012 to 12.6% in 2016-2017, while non PCV13- type IPD increased
from 31.6% to 87.4% in the same periods of time.

An additional indirect positive effect of PCVs use was the decrease of antibiotic resistance rates. In
fact, several vaccine serotypes were associated with resistance to penicillin and/or erythromycin,
therefore their reduction led to an overall antibiotic resistance decrease in pneumococcus.

The surveillance of pneumococcal serotypes epidemiology both in invasive diseases and carriage is
essential to monitor changes promptly, also in view of new higher-valent vaccines under
development.
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Le nuove sfide della vaccinologia

Rino Rappuoli

Vaccination has been the most effective medical intervention in the history of mankind. Infectious
diseases that used to kill or cause disability in millions of people annually such as diphtheria,
tetanus, smallpox, polio, measles, mumps, and rubella were conquered during the last century with
the first wave of vaccines. The second wave of vaccination started during the 1980s and consisted
of vaccines that were made possible by the new technologies such as recombinant DNA,
conjugation, genomics, that allowed the development of vaccines against Hepatitis B,
papillomavirus, Haemophilus influenzae, pneumococcus, and meningococcus. Thanks to the
advances in understanding of the antigens structure and their epitopes and how they interact with
the human immune system, we are now entering the third wave of vaccine development,
characterized by optimal design antigens, adjuvants and delivery systems. This new phase is
expected to tackle diseases such as respiratory syncytial virus, tuberculosis, malaria, and HIV that
have, so far, been refractory to vaccine development. In addition, the new technologies will help
vaccines to address new emerging threats such as antimicrobial resistance which, if untreated, may
have an impact on our planet as big as climate change.
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FARMACI BIOLOGICI E INFEZIONI

Rilevanza clinica delle infezioni in corso di terapie con farmaci biologici

Emanuele Durante Mangoni

Universita della Campania "Luigi Vanvitelli” AORN dei Colli - Ospedale Monaldi

Biologic agents (BA) are a large, increasingly expanding class of drugs that mostly target a specific
step among one of the several pathways governing our cell and system biology. Many BA impact
directly or indirectly on immune function, putting a growing population at risk for opportunistic or
newer infections.

One major challenge today is represented by the common lack of knowledge on the clinical
presentation, diagnosis and treatment of BA-associated infections among the diverse medical
subspecialists that prescribe BA. These encompass Dermatologists (for psoriasis, pemphigo,
pyoderma  gangrenosum,  hidradenitis  suppurativa,  scleroderma,  dermatomyositis),
Gastroenterologists (for inflammatory bowel diseases [Crohn, UC], eosinophilic esophagitis),
Oncologists, Respiratory physicians (for asthma, COPD, sarcoidosis, ILD), and mostly
Rheumatologists, who may prescribe BA for the majority of rheumatic diseases (RA, SLE, CTDs,
vasculitides).

The risk of infection varies with the specific BA and its molecular target. Moreover, the specific
infection syndromes that may be observed also vary according to the BA used. Often, infection is
the result of a cumulative effect of both BA and drugs received before. In many cases, steroids are
used in association with BA to attenuate their toxicity or improve patient tolerability. The net state
of immunosuppression, accounting for both BA effect and the current clinical conditions, finally
determines infection risk in individual patients. Primary care physicians, internal medicine
specialists and infectious disease specialists must know how to recognize and diagnose BA-
associated infections.
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Gestione della tubercolosi nei pazienti trattati con farmaci biologici

Delia Goletti

Unita di Ricerca Traslazionale, Istituto nazioanle malattie Infettive-IRCCS, Roma

Immune-mediated inflammatory diseases comprising rheumatic diseases, chronic intestinal diseases
and dermatological diseases, may require treatment with biological agents targeting different
cytokines and cells of immune response, such as TNF «, IL1, IL6, IL12/IL23, IL17, CD20 and
CD28 lymphocytes. Therapy with biological agents has been associated with an increased risk of
infections. In particular, among the biological agents, the inhibition of TNF has been associated
with the highest risk to reactivation of infection and progression to active tuberculosis.
Extrapulmonary localization of tuberculosis are more frequent in these patients and the clinical
features are particular severe. Therefore, screening for latent tuberculosis infection is mandatory in
candidates to biological therapy. A description of the screening procedures and the preventive
therapy for latent tuberculosis infection available will be provided. We will discuss also new
insights on experimental tests for detection of latent tuberculosis infection and risk of progression to
tuberculosis.
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MICRORGANISMI E DISORDINI NEUROLOGICI

Microbiota, immunita e cervello: dall’autismo alla sclerosi multipla

Duccio Cavalieri

Universita degli Studi di Firenze, Via Madonna del Piano 6. Sesto Fiorentino, Firenze, Italia.

The human gut microbiota plays a crucial role in the functioning of the gastrointestinal tract and its
alteration can lead to gastrointestinal abnormalities and inflammation. Additionally, the gut
microbiota modulates central nervous system (CNS) activities affecting several aspect of host
physiology. Motivated by the increasing evidences of the role of the gut microbiota in the complex
set of interactions connecting the gut and the CNS, known as gut-brain axis, we will discuss
whether the gastrointestinal abnormalities and inflammation commonly associated with neuro-
behavioral disorders such as Autism and neuroinflammatory disorders, such as Multiple Sclerosis
(MS), could be related to alterations of the bacterial and fungal intestinal microbiota.

In particular, since only few reports have explored the fungal component of the gut microbiota in
health and disease, we will describe the characterization of the gut mycobiota and microbiota of
three cohorts of healthy, autistic and MS subjects to investigate if these neurological disorders
harbor alterations of the gut microbiota.

Culture-based and metataxonomics analysis of the faecal fungal populations of healthy volunteers
revealed that the gut mycobiota differs in function of individuals’ life stage in a gender-related
fashion. Autistic subjects are characterized by a reduced incidence of Bacteroidetes and that
Collinsella, Corynebacterium, Dorea, Haemophilus and Lactobacillus were the taxa predominating
in the gut microbiota of autistic subjects. No consistent bacterial species patterns where found
altered in MS, both in our study and in meta analyses. Both Autistic and MS subjects showed
increased alteration in the cell count and species patterns of the fungal mycobiota, in particular with
an overgrowth of strains of Candida sp. and other species often associated with fermented foods.
Culture based analysis allowed association of the strains isolated with specific immune responses in
patients. We conclude that strain level analyses of the gut mycobiota in larger cohorts, in patients
during remission and relapse, could lead to understanding of the causal relationships between the
gut microbiome and the onset of disease.
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Human endogenous retroviruses in autism

Emanuela Balestrieril, Chiara Ciprianil, Claudia Matteuccil, Alessandro Giovinazzol, Vita
Petronel, Laura Riccieri2, Gemma Calamandrei2, Paolo Curatolo3, Antonella Coniglio3, Arianna
Benvenuto3, Paola Sinibaldi-Vallebonal-4

!Department of Experimental Medicine, Tor Vergata University of Rome, Via Montpellier 1, Rome;

2Centre for Behavioural Sciences and Mental Health, Istituto Superiore di Sanita, V.le Regina
Elena 299, Rome;

3Child Neurology and Psychiatry Unit, Systems Medicine Department, University Hospital Tor
Vergata, Viale Oxford 81, Rome;

*Institute of Translational Pharmacology, National Research Council, Via Fosso del Cavaliere 100,
Rome, Italy.

Autism spectrum disorder (ASD) is a heterogeneous group of neurodevelopmental disorders,
clinically diagnosed since the lack of reliable biomarkers. Autism aetiology is probably attributable
to the combination of genetic vulnerability and exposure to environmental risk factors, and recently,
maternal immune activation has been linked to derailed neurological development, resulting in ASD
in the offspring. Human endogenous retroviruses (HERVS) are relics of ancestral infections, stably
integrated in the human DNA. Given the HERV persistence in the genome, some of HERVs have
been co-opted for physiological functions during evolution, while their reactivation has been
associated with several pathological conditions, including cancer, autoimmune, neurological and
psychiatric disorders. Particularly, due to their intrinsic responsiveness to external stimuli, HERVs
can modulate the host immune response and in turn HERVs can be activated by the immune
effectors.

In previous works we demonstrated high expression levels of HERV-H family in blood of autistic
patients, closely related with the severity of the disease. Moreover, in a preclinical ASD model we
proved changes of expression of several ERV families and cytokines from the intrauterine life to the
adulthood and across generations via maternal lineage.

Based on our previous findings we also analyzed the expression profiles of several HERV families
and cytokines in blood from individuals belonging to families with autistic children and individuals
enrolled as healthy controls, to look for a common molecular trait within family members. Results
showed that ASD patients and their mothers share altered expression of HERV-H and of the human
endogenous MER34 (medium-reiteration-frequency-family-34) ORF, envelope gene (HEMO) and
of cytokines such as TNF-a, IFN-y, IL-10, suggesting a mother-child association by HERVs and
cytokines expression. The present data support the involvement of HERVs in ASD and suggest
HERVs and cytokines as ASD-associated traits, highlighting the need to study the family members
as a unit. Moreover, considering that ASD is a heterogeneous group of neurodevelopmental
disorders, a single determinant alone could not be enough to account for the multifaceted nature of
ASD. If our findings will be confirmed in larger studies, the expression of selected HERVs and
cytokines could be considered as ASD-associated biological traits in a set of biomarkers, easily
detectable in blood and potentially useful for an early diagnosis.

41



Herpes simplex virus-1 (HSV-1) and Alzheimer’s disease

Giovanna De Chiaral, Maria Elena Marcocci2, Giorgia Napoletani2, Virginia Prottol, Marco
Fabiani2, Dolores Limongi3, Roberto Piacentini4, Domenica D. Li Puma4, Claudio Grassi4, Anna
Teresa Palamara,3

YInstitute of Translational Pharmacology, National Research Council, Rome, Italy; 2Department of
Public Health and Infectious Diseases, Sapienza University of Rome, Laboratory affiliated to
Istituto Pasteur Italia-Fondazione Cenci Bolognetti, Rome, Italy; 3San Raffaele Pisana, Istituto di
Ricovero e Cura a Carattere Scientifico, Telematic University, Rome, Italy; “Institute of Human
Physiology, Universita Cattolica, Rome, Italy.

Several epidemiological and experimental evidence suggested potential links between HSV-1 and
Alzheimer’s disease (AD), a neurodegenerative disorder characterized by a progressive decline in
cognitive function and the accumulation in the brain of amyloid-p peptides (APs),
hyperphosphorylated forms of tau protein (pTau), that aggregate in neurofibrillary tangles, high
levels of oxidative stress markers and neuroinflammation. However, these links have been
considered merely associative throughout neuroscientists so far, since a causal relationship between
HSV-1 and this disorder has yet to be definitely proved. Recently, an impressive analysis of
postmortem brains points out herpes viruses as key agents in accelerating brains towards AD
(Readhead et al, 2018), and another excellent study revealed how HSV-1 could speed up AP
deposition as well as related amyloid plaque accumulation (Ezzat et al, 2019). Other authors
highlighted the anti-microbic property of APs, providing in vivo evidence on the capability of AP
fibrils to entrap and neutralize herpesviruses (Eimer et al, 2018). Thus, same authors proposed that
AD may result from an aberrant brain innate response to pathogen invasion, especially for HSV-1.
Indeed, this peculiar virus is able to establish a life-long infection in humans, characterized by
multiple reactivations that may also involve the brain. In this line, we recently provided novel
evidence that multiple HSV-1 reactivations trigger in mouse brain accumulation of APs, pTau,
neuroinflammain ond oxidative damages, that are paralleled by increasing cognitive decline (De
Chiara et al 2019). We then investigated how the virus may promote its own spreading among
neurons as well as the propagation of some virus-induced AD hallmarks, demonstrating that HSV-1
preserve the function of CRMP2, a protein involved in microtubule stabilization, to move inside
neurons, and exploits extracellular vesicles (EVs) to infect and damage neighbor cells. We also
explored the virus capability to affect neuron physiology, by altering the epigenetic mechanisms,
demonstrating that it is able to accelerate the normal brain aging. Altogether, our findings support
the view that multiple HSV-1 reactivations, causing mild but repeated viral spreading and
replication in the central nervous system, may be a risk factor for AD.
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TRAPIANTI E INFEZIONI

Monitoring of viral infections in transplantation

Rossana Cavallo, Elisa Zanotto, Francesca Sidoti, Cristina Costa

AOU Citta della Salute e della Scienza di Torino, SC Microbiology and Virology U, Turin, Italy.

Introduction: Viral reactivations are a major cause of morbidity and mortality for recipients of
solid organ transplantation. In kidney transplantation, BK virus (BKV) and cytomegalovirus (CMV)
are major pathogens. These viruses are very common in healthy population, with an approximate
prevalence of 80% and 60%, respectively. Primary infection usually occurs during childhood, but
the virus stays latent and asymptomatic under normal conditions. Individuals with compromised
immune systems, after a solid organ transplantation, are prone to both primary infection and
reactivations with clinically relevant symptoms. Thus, the role of viral and immunological
monitoring is crucial in the control of BKV and HCMYV infections and reactivations.

Materials and Methods: 328 patients were analyzed by EIISPOT assay: 201 prospectively
monitored in the first year post kidney transplant, 127 with a single determination at >1 year.
Clinical features, including occurrence of CMV-DNAemia, were evaluated. For BKV, 560 kidney
transplants in adult patients were performed at the AOU Citta della Salute e della Scienza di Torino.
Some of these needed to perform a renal biopsy which allowed to diagnose and classify BKV-
induced nephropathy. Virological monitoring for each patient was performed at least once a month
from the time of transplantation and in conjunction with the biopsy.

Results: In the ELISPOT assay a significantly higher prevalence of DNAemia values
>105copies/mL was found in non-responders versus responders (9/110, 8.2% versus 5/218, 2.3%,
respectively, p < 0.05). In responders, episodes of infection were characterized by low level CMV-
DNAemia and short duration. In the BKV study, at the first biopsy two patients presented PVAN-
A, eleven PVAN-B1, four PVAN-B2, one PVAN-B3 and one PVAN-C, with viremia values
between 1000 and >5000000 copies/ml. Reducing the immunosuppression some patients showed a
regression and resolution of the pathology, others developed a progression of the pathology with
subsequent reduction in viral load and loss of renal parenchyma and development of fibrotic tissue.

Discussion and Conclusions: Viro-immunological routine monitoring of CMV evidenced that
restoration of specific T-cell response is frequently and stably achieved within few months post
transplantation and is associated to a favorable outcome in terms of reactivation risk. The results of
BKYV analysis suggest that, despite the use of targeted therapeutic strategies, in rare patients the
progression of the PVAN pathology is not arrestable, thus leading to the loss of renal function and
transplant failure. This is probably due to determinants in the host, in the target organ, and in the
virus, which are subject to dynamic modulators that need to be investigated.
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19/09/2019 — PRESENTAZIONE DATI PROGETTO CCM REGIONE SICILIA

LO SCREENING EGLI ENTEROBATTERI PRODUTTORI DI CARBAPENEMASI (CPE) E LA
PREVENZIONE DELLE INFEZIONI

Diagnostic methodologies and preliminary results

Maria Lina Mezzatesta

Department of Biomedical and Biotechnological Sciences, section of Microbiology, University of
Catania, Italy

Introduction: The recent emergence of carbapenem-resistance among Enterobacterales is a major
threat for hospitalized patients, and effective strategies are needed.

This investigation was carried out to study CRE rectal colonization of patients admitted to different
risk units in 7 Italian hospitals, following an agreed upon protocol.

Materials and methods: The active rectal swab surveillance program, CCM 2017, was started in
September 2018 and included the use of rectal screening at admission and then weekly thereafter of
patients hospitalized in different risk units. These rectal swab samples were placed in brain-heart
infusion broth with a disk of ertapenem or streaked onto MacConkey agar plates with carbapenem
discs, or the chromogenic medium and incubated overnight at 35 °C in ambient air. Bacterial
identification and antimicrobial susceptibility testing were carried out by using Automated
Microbiology System (e.g. Vitek2, BD PhoenixTM, BD). All CRE isolates were evaluated, by both
phenotypic and genotypic methods, for carbapenemase production (KPC, VIM, NDM, OXA-48

type).

Results: During the intervention period, the rate of carbapenem-resistant K.pneumoniae rectal
colonization was higher at admission and after 7 days, which decreased gradually each week during
the first month.

The majority of patients were positive for KPC-K.pneumoniae; NDM-1, OXA-48, and NDM
carbapenemases were also detected. Some isolates co-produced two carbapenemases such as
KPC/OXA-48 or KPC/VIM.

Discussion and conclusions: The preliminary results of our study highlight the prevalence of KPC-
K.pneumoniae in colonized patients. However, VIM, NDM and OXA-48 carbapenemases are
present as well as the isolates co-carrying double genes with a high spreading propensity and
dramatic consequences for the epidemiology of antibiotic-resistance.

CCM 2017 Participants: Palermo (Prof. A.Giammanco); Catania (Prof. S.Stefani); Firenze (Prof.
G.M.Rossolini); Torino (Prof. R.Cavallo); Genova (Prof. A.Marchese); Bologna (dott. S.Ambretti);
Napoli (Prof. R.Catania)
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19/09/2019 - APPROCCIO SINDROMICO ALLE MALATTIE SESSUALMENTE
TRASMESSE: CONFRONTO TRA MICROBIOLOGO E CLINICO

Il laboratorio di microbiologia nella diagnosi delle malattie sessualmente trasmesse

Valeria Pietropaolo

Department of Public Health and Infectious Diseases, “Sapienza” University, Rome, Italy,
Microbiology and Virology Unit of Sapienza University Hospital “Policlinico Umberto I”.

Sexually transmitted infections (STIs), caused by a wide variety of bacteria, viruses, and parasites,
are spread primarily through sexual contact and represent a major cause of morbidity and mortality
worldwide. Among bacterial pathogens, Chlamydia trachomatis (CT) and Neisseria gonorrhoeae
(NG) are the most common causes of STIs. Mycoplasma spp. and Ureaplasma spp. are associated
with genital tract infections, being potential agents of maternal, fetal and neonatal infections.
Among members of genital Mycoplasmas, Mycoplasma genitalium (MG) and Mycoplasma hominis
(MH) are emerging as important causative agents of sexually transmitted infections in both males
and females, leading to infertility. Currently, Ureaplasma spp. are separated into two species,
Ureaplasma urealyticum (UU) and Ureaplasma parvum (UP), both considered commensals of the
uro-genital tract, although it has been reported that UU is associated with some diseases including
non-gonococcal urethritis, pregnancy complications and prenatal infections and UP is an
overlooked pathogen which may perturb homeostasis in the genital tract providing a survival
advantage for CT. Finally, the protozoan Trichomonas vaginalis (TV) causes trichomoniasis, the
most common non-viral sexually transmitted infection all over the world.

Generally, STIs are often asymptomatic or responsible for non-specific symptoms. Therefore, if
undiagnosed, they will lead to reproductive sequelae or complications in the upper genital tract.
Laboratory testing plays a major role in the diagnosis and treatment of STIs and clinical
laboratorians should be familiar with the current guidelines and methods for testing.

Hence, since the quick and accurate identification of responsible agents for STIs is crucial to
administer appropriate antimicrobial therapy and to interrupt the cycle of disease transmission, high
sensitive methods to diagnose these diseases are required. New molecular tools have been
developed in the past few years in order to improve STIs diagnosis. Herein, we report the
experience of the Microbiology and Virology Unit of the Sapienza University “Policlinico Umberto
I” (Rome) that, in the last months, is evaluating multiplex q-PCR Allplex™ (Seegene, Korea) for
the diagnosis of STIs. Preliminary results confirm that the multiplex gq-PCR Allplex™ is a robust
tool for the STIs’ diagnosis. Its ease of use and processing could allow it to be incorporated into the
day to day laboratory work ensuring a high sensitivity and allowing the detection of more pathogens
simultaneously with a Turn Around Time (TAT) of less than 5 hr.
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The importance of the vaginale ecosystem in sexually transmitted deseases

Nadia Recine, Sara Occhipinti

Maternal Infantile and Urological Sciences Department.

“Microbiota” is a term that was first introduced 10 years ago, substituting the term Bacterial flora. It
indicates the community of microorganisms (bacteria, protozoa, fungi and viruses) with which we
share our everyday environment and without which humans wouldn’t exist in the form we
recognise today. “Microbiota” has been defined as the human being’s “sixth sense”. Human
microbiota consists of 10 to 100 trillion symbiotic cells. One hundred thousand million of bacteria
and billions of viruses live in or on each human body .For every cell in the human body there are 10
bacteria; for every bacteria there are 10 viruses and most of them are as yet still unknown to
medical scientific.

The “Microbiome” represents the genes of our microbial symbionts (microbiota) and allows our
body to enhance and multiply our genetic potential, controlling the relationship between genetic
factors and environmental factors such as life style, nutrition and drug consumption.

Every area of our body contains a specific microbioma, each one with the common aim of reaching
“Eubiosis”, i.e. the balance between different species.

“Dysbiosis” is the breakdown of that balance, which can lead to a Pathobiosis process involving one
of more organs, manifesting itself with a variety of symptoms .

The most recent discoveries in molecular biology have introduced the new concept of “omics”
science, including transcriptomics, proteomics and metabolomics. The implication of these concepts
in medical practice may mean the ability to provide a preventive diagnosis, rather than just an early
diagnosis. Identifying the conditions that could potentially impair Eubiosis, thereby preventing with
minimal medical intervention the onset of the pathobiosis process .

The interface between human tissue cells and the external environment consists of a barrier
colonized by microrganism swhich form the microbiota, dynamically exchanging information
between our DNA and microrganism genes .

Vaginal microbiota, the first microbiota to be studied and known, is dominated by Lactobacillus
species including L.Crispatus, L. Gasserii, L. Jenseni and L.Iners. The predominance of
Lattobacillus Crispatus indicates the ideal vaginal eubiosis status, expressing a prefect symbiosis
between vaginal tissue and mictobiota. Any factor causing an alteration of this equilibrium, causes
overgrowth of L. Crispatus and activates the citolysis process in order to restore the eubiosis status.
The presence of an imbalanced microbiota and the onset of pathobiosisis characterized by the
substitution of L. Crispatus with L. Gasseri and Jensenii and the prevalence of Candida with
alteration of pH.

Further protection of the normal vaginal microbiota is the dominance of L. Iner, indicating the
evolution towards pathobiosis. L. Iner is able to survive in abnormal pH and to aggregate anaeobic
bacteria resistant to metronidazole. The alteration of this last defence leads to a breakdown of the
eubiosis and the prevalence of bacteria or viruses .

Bacterial vaginosis shows the gradual reduction of lactobacillus species and at the same time an
increased prevalence of anaerobic species. This is one of the most frequent gynaecological disorders
among fertile age women, with an incidence of 29% among women between 14 and 49 years old.
There is a widely understood correlation between bacterial vaginosis and sexually transmitted
diseases such as HIV, HPV and HSV and this association can be explained by the lactobacillae
species imbalance. Dysbiosis condition can cause a predisposition to increased levels of bacteria or
viruses, with uncontrolled expression of genetic information (DNA or RNA) and atypical growth
leading to preneoplastic or neoplastic lesions .

46



The current pharmacological treatments, including bacteriostatic and bactericidal antibiotics, are not
always effective in preventing a recurrent pathogenic event and represent the main cause of
bacterial antibiotic resistance. OMS therefore recommends their limited use, also because they are
not able to reconstitute the perfect eubiotic balance, and may provoke a predisposition to relapses or
recurrence of disease.

Over the last few years new therapeutic strategies have been introduced, being used either as
preventive tool, either alongside traditional agents or on their own in order to restore the eubiosis of
the microbiota. These include the use of probiotics, which can be generic, or targeted against a
specific microorganism, aiming to induce a selective response.

Methods: This is a retrospective-observational study performed between January 2007and
December 2018 . All woman presenting to outpatient clinic of Sexually Trasmitted Disease (STD)
of Policlinico Umberto |, Sapienza University of Rome, were evaluated with batterioscopic
examination investigated for possible coinfections, trying to identify correlations between differents
germs development C. traschomatis, N. Gonorrhoeae, Mycoplasma spp., yeast and HPV were tested
based on patients’clinical characteristics.

Results: Overall, 2110 patients were screened. Of those 1299 patients ( 61.5%) presented
alterations of vaginal microflora while 811 (38% ) had a vaginal eubiosis. In 824 patients with
microflora alteration identified by batterioscopic exam (mixed bacterial flora or bacterial vaginosis)
a STD was detected. In 811 patients who did not present an alteration of the vaginal ecosystem
there was no associated co-infection.

Discussion:Often, even slight alterations of vaginal microenvironment and flora can promote good
bacterial overgrowth but mainly might further co-infection with other pathogens, giving an higher
predisposition to STD. But by better re-establishing eubiosis in vaginal ecosystem, bacterial and
viral predominance could be reduced, leeding to a lower susceptibility to co-infections.
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19/09/2019 — COMUNICAZIONI ORALI SUL TEMA STRATEGIE ANTIMICROBICHE
INNOVATIVE E ANTIMICROBICO RESISTENZA

Opportunism and resistance in nosocomial Gram-negative bacteria

Alessandra Carattoli

Dept. of Molecular Medicine, Sapienza University of Rome, Rome, Italy

We recognize bacteria as microorganisms of enormous adaptability and capacity to adjust to diverse
conditions. Bacterial tolerance and resistance to antibiotics are the inevitable consequence of
positive selection imposed by the use of antimicrobials. Several gram-negative bacterial species
produce nosocomial infections, among which Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa, and Enterobacter stand out as opportunist pathogens with the capacity to
develop multiresistance to first-choice antibiotics. The worldwide emergence of epidemic strains,
linked to increased disease severity and mortality and extreme drug-resistance are growing concerns
in the nosocomial environment and resulted in greater research efforts toward determining the
resistance factors and pathogenesis mechanisms. Epidemiological, clinical and microbiological
research greatly contributes to improve knowledge on factors influencing the emergence and spread
of antimicrobial resistance. Accelerated dispersion of resistance mechanisms across bacteria has
been observed as the consequence of selection of bacteria that have acquired those mechanisms.
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ID 013 - Effective elimination of Staphylococcal contamination from hospital surfaces by a
bacteriophage-probiotic sanitation strategy.

Maria D’accoltil,2, Irene Soffrittil,2, Luca Lanzoni2, Matteo Bisi2, Antonella Volta2, Sante
Mazzacane2, Elisabetta Casellil,2

ISection of Microbiology, Department of Medical Sciences, University of Ferrara, Ferrara Italy;
2CIAS Research Center, University of Ferrara, Ferrara Italy.

Introduction. Persistent contamination of hospital surfaces and antimicrobial resistance (AMR) are
recognized major causes of healthcare-associated infections (HAI). The control of pathogen
contamination has been approached so far by conventional chemical-based sanitation, which
however does not prevent recontamination, has a high environmental impact and can favor the
selection of resistant strains. In the search for effective methods, we recently showed that a
probiotic-based sanitation (PCHS) can stably decrease surface pathogens, significantly reducing
also AMR and HAI incidence. However, PCHS action is slow and non-specific. By contrast,
bacteriophages have been proposed as a decontamination method due to their ability to kill bacterial
targets very rapidly and specifically, but their routine application has never been tested. We thus
analyzed the feasibility and effectiveness of phage addition to PCHS sanitation, aiming to obtain a
both rapid and stable abatement of specific pathogens in the hospital environment.

Materials and Methods. The study was performed in a private hospital located in Ferrara (Italy),
after approval by local Ethics Committee. Phage decontamination potential was tested in 8
bathrooms of the General Medicine wards, against Staphylococcus spp., being bathrooms the most
contaminated areas and Staphylococci the most prevalent bacteria in such settings, as detected by
preliminary tests. Four rooms were treated with PCHS alone (controls) and 4 rooms with phage
nebulization combined with PCHS. Sanitation procedures were applied daily, and Staphylococcal
contamination was analyzed by culture-based methods and molecular real-time PCR analyses.

Results. The characterization of Staphylococcal contamination showed the presence of four
prevalent species, namely S. epidermidis, S. haemolyticus, S. cohni, S. simulans. A daily phage
application by nebulization was associated with a rapid and significant decrease of Staphylococcus
spp. load on treated surfaces, up to 97% more than PCHS alone (p<0.001). The bacterial decrease
was paralleled by an increase of phage load on treated surfaces, as detected by specific real-time
PCR. No variations were observed in other bacterial genera, confirming a specific action of phages.

Discussion and Conclusions. Collected data suggest that the use of a probiotic-phage sanitation
system is associated with a stable and specific decontamination, that would be highly desirable in
the hospital environment, as it would prevent infections associated to the persistence of specific
pathogens on hospital surfaces. Such system might be thus considered as a part of infection
prevention and control strategies, to counteract outbreaks of specific pathogens and prevent
associated infections.
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ID 184 - Lactoferrin: iron and inflammatory homeostasis in cystic fibrosis infection
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Introduction Cystic fibrosis (CF) is a genetic disorder affecting several organs including airways.
Bacterial infection, inflammation and iron dysbalance play a major role in the chronicity and
severity of the lung pathology. Recently, lactoferrin (Lf), a multifunctional cationic iron-chelating
glycoprotein, is emerging as a pivotal actor of innate immunity in iron and inflammatory
homeostasis through the modulation of the synthesis of ferroportin (Fpn), intracellular ferritin (Ftn),
transferrin receptor (TfR)-1, ceruloplasmin and interleukin (IL)-6. Here, we investigated the role of
Lf in CF human cells and in mice affected by acute and chronic Pseudomonas aeruginosa lung
infection.

Materials and Methods Lf was checked for purity, integrity, iron saturation rate, iron binding
ability and lipopolysaccharide contamination. P. aeruginosa PAO1 (ATCC 15692) and MDR-
RP73, a clinical strain isolated at the late stage of chronic lung disease from a CF patient, were used
to mimic the acute and chronic infections, respectively. In in vitro models, CF bronchial epithelial
(CFBE) cells, homozygous for the DF508-CFTR mutation, were infected with P. aeruginosa

PAOL. In in vivo models, anesthetized mice were intra-tracheally infected with 1.0x106 P.

aeruginosa PAOL1 to establish acute lung infection or with 1.0x106 agar beads suspensions of P.
aeruginosa MDR-RP73 for the chronic infection. In acute infection, the mice received only one
treatment with 100 or 200 ug of aerosolized Lf or saline solutions and sacrificed after 6h, while in
chronic lung infection, mice received 200ug of aerosolized Lf or saline daily over seven days.

Results In CFBE cell line, Lf did not affect P. aeruginosa PAOL1 adhesion, but significantly
reduced the number of intracellular bacteria. Interestingly, the high levels of pro-inflammatory
cytokines in infected CFBE were reduced by Lf. In WT mice model, aerosolized Lf treatments
reduced bacterial load in both acute and chronic infection models compared to the vehicle group.
Regarding inflammatory response induced by infection, mice treated with Lf showed a significant
decrease of several pro-inflammatory cytokines in both acute and chronic infections compared with
untreated ones. Of note, in chronic infection WT and CF mice model, Lf reduced also pulmonary
iron overload as well as decreased both the iron exporter Fpn and iron storage Ftn.

Conclusions Overall, Lf acts as a potent multi-targeting agent able to break the vicious cycle

induced by P. aeruginosa, inflammation and iron dysbalance, thus mitigating the severity of CF-
related pathology and sequelae.
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Introduction. The increase of antimicrobial resistance in Helicobacter pylori and the consequent
failure of therapeutic regimens underlines the need to find novel strategies to enhance the
eradication rate. Lactoferrin, a glycoprotein with multiple antimicrobial, antiviral and antifungal
properties, has been shown to have an antibacterial property against H. pylori in vitro and in vivo.
The aim of this study has been twofold: first to analyze the in vitro antimicrobial/anti-virulence
action of bovine lactoferrin (BLF) and its capability to synergize with levofloxacin (LEVO) against
resistant or multi-drugs resistant (MDR) H. pylori strains and second, to evaluate whether the
inclusion of BLF in a triple therapy containing LEVO, amoxicillin (AMOX) and esomeprazole
(ESO) at full dosage for first-line treatment of H. pylori infection could increase the eradication
rate.

Materials and Methods. In vitro - The BLF antimicrobial/anti-virulence effect was analyzed by
MIC/MBC determination and twitching motility against 6 clinical H. pylori and a reference strain.
The synergism was evaluated using the checkerboard assay. In vivo - The prospective therapeutic
trial was carried out on two separate patient groups: A) treated with ESO/AMOXI/LEVO; B)

treated with ESO/AMOXI/LEVO/BLF. Treatment outcome was determined by 13C Urea Breath
test.

Results. In vitro BLF inhibited the growth of 50% of strains at 10 mg/mL and expressed 50% of
bactericidal effect at 40 mg/mL. Combined with LEVO, BLF displayed synergistic effect for all
strains with a MIC reduction until 16 and 32 fold, for LEVO and BLF, respectively. BLF at 1/4
MIC reduced the microbial motility significantly for all detected strains.

In the in vivo study, six failures out of 24 patients recruited were recorded in the group treated with
ESO/AMOXI/LEVO (75% of eradication rate) and in the group with ESO/AMOXI/LEVO/BLEF,
two failures were recorded out of 53 patients recruited (96.07% of eradication rate). BLF achieves a
therapeutic gain of 21% when added to a triple therapy with a proton pump inhibitor.

Discussion and conclusions. This study demonstrates that BLF in vitro inhibits the growth and
motility of H. pylori. When used in combination with LEVO on H. pylori strains resistant to LEVO
and other antibiotics, BLF in sub-MIC values restores the effectiveness of the antibiotic through a
synergistic action. BLF can improve the potency of traditional antimicrobial schemes fighting the
antimicrobial resistance through the reduction of flagellar motility and consequently the microbial
colonization. BLF can be considered a novel potentiator for restoring the susceptibility in resistant
H. pylori strains. BLF added to a triple therapy in first-line treatment potentiates the therapeutic
effect.

51



ID 109 - Phage therapy: treatment and prevention of methicillin-resistant Staphylococcus
aureus in Galleria mellonella model of implant-associated infection

Mariagrazia Di Luca (1) - Alessandro Materazzi (1) - Andrej Trampuz (2) - Daria Bottai (1) -
Arianna Tavanti (1)

! Department of Biology, Microbiology, University of Pisa, Pisa, Italy
2 Center for Musculoskeletal Surgery, Charité - University Medicine Berlin, Berlin, Germany

Introduction: Renewed interest has arisen in potential applications of bacteriophages for bacterial
contamination control of medical devices and antimicrobial treatment of persistent infections.
Staphylococcal bacteriophage Sb-1 is a therapeutically effective phage formulation suitable for the
treatment of Staphylococcus aureus infection which exhibits in vitro antibiofilm properties. In this
study, we developed an in vivo model of implant-associated infection in Galleria mellonella larvae
implanted with an orthopaedic Kirschner-wire and investigated the ability of Sb-1, either alone or in
combination with antibiotics, to prevent/treat implant-associated infection due to methicillin-
resistant S. aureus (MRSA).

Materials and Methods: The stability of Sb-1 in G. mellonella larvae was investigated by injecting
a phage titer of 102 PFU and evaluating the presence of Sb-1 in hemolymph at different time points
by plaque assay. For infection experiments, cut pieces of sterile stainless-steel K-wires (4 mm, 0.6
mm @) were implanted into the last proleg of larvae. After 2 days, larvae were infected with MRSA
ATCC 43300 (1x10° CFU) and incubated at 37 °C for further 2 days. Implanted larvae were treated
30/day with 10 pL of Sh-1 (10" PFU), Daptomycin (4 mg/kg), PBS (24h) / Daptomycin (24h) and
Sb-1(24h) / Daptomycin (24h). An untreated control was also added. For prevention experiments, a
prophylaxis based on phages or vancomycin (10 mg/kg) administration, followed by MRSA
infection, was performed on the same day of the implantation. Either 2 days post-infection or post-
treatment, larvae were dissected for K-wire explanting and the material was sonicated and plated for
colony counting.

Results: The tested titer of Sb-1 resulted stable in hemolymph of G. mellonella larvae for 6-8 h
post-administration. Therefore, the administration of phages was performed 3(1/day. Two days
post-infection of K-wire implanted larvae, ~5(110” CFU/ml MRSA were found on the material. K-
wires from larvae treated with Sb-1 or Daptomycin showed a S. aureus CFU/mlI reduction of 1 log
compared to the CFU/ml values of the untreated control. The staggered administration Sh-
1/Daptomycin determined higher CFU reduction (= 3.5 logs). Prophylaxis with Sb-1 prevented the
infection in 7 out of 10 larvae in the 5™ day post-infection similarly to vancomycin.

Discussion and Conclusions: A suitable and easy model to test antibiofilm formulation in vivo on
implant in G. mellonella larvae was developed. Sb-1 phage, administered as prophylaxis, was able
to prevent biofilm-associated infection due to MRSA in larvae and it might be used as alternative to
vancomycin. Sequential combination of Sb-1 and Daptomycin strongly reduced biofilm formed on
implanted K-wire in comparison to the mono-therapy based on either phage or antibiotic alone.
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Introduction. KPC producing bacteria showing rapid spread. Genetic analysis of blakec genes,
have usually been identified in plasmids carrying also ESBL genes as blacrx-mi1. Avibactam is a
non-p-lactam B-lactamase inhibitor, actives also against KPC enzyme. approved, in 2015, in
combination with ceftazidime. Ceftazidime-avibactam (CZA) resistance is an emerging threat.
Porins mutations, efflux overexpression usually account for resistance in clinical isolates. Recently
we reported a clinical isolate with a deletion of two aminoacids in the KPC sequence.

Material and Methods. 8 CZA resistant Klebsiella pneumoniae KPC carbapenemase producer
strains were included in the study. These strains were isolated from purulent specimens in the
period march 2018-march 2019. Antimicrobial susceptibility tests were performed by Etest and/or
broth microdilution methods. Carbapenems and third generation cephalosporins were tested other
than CZA. The last was tested in broth microdilution with a 2 mg/L fixed concentration of
avibactam. ESBL (CTX-M groups, TEM and SHV) and carbapenemases (KPC, VIM, NDM, IMP
and OXA-48) presence was checked by PCR. KPC amplicons were sequenced and analysed.
Carbapenemase production was checked by immune assay and carbapenemase activity by CarbaNP
and hydrolysis assays.

Results. CZA resistance was confirmed both by Etest and microdilution methods. All strains
showed resistance to third generation of cephalosporins, 6 out 8 was resistant also to carbapemems.
2 out 8 showed carbapenems low susceptibility (MIC 1mg/L for imipenem and 8 mg/L for
meropenem). No CTX-M group ESBL were detected, only TEM or SHV. All strains amplified the
KPC gene and no other carbapenemases. 6 out of 8 strains showed no mutations in the KPC-3 gene,
while the two strains with low carbapenems MICs showed the same deletion of 6 nucleotides in
position 498-503, corresponding a deletion of a glutamic acid and leucine in position 167 and 168,
as we recently reported. All 8 strains showed KPC production by immune assay, but only 6 showed
carbapenemase activity. The two isolates showing deletion in the KPC gene had no carbapenems
hydrolysis activity.

Discussion and Conclusions. CZA resistance in k. pneumoniae KPC producer strains may had
different origin. 6 out of 8 K. pneumoniae isolates had no mutations in KPC gene showing an KPC-
3 variant. These strains need further investigation on porins mutations and efflux system
overexpression.2 out of 8 isolates confirmed a CZA resistance due a deletion of two amino-acids in
position 167-168, other than the first isolate that we already described. The amino-acid in position
167 is envolved in the proton acceptor active site. CZA susceptibility would be tested and
monitored at any time.
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Introduction: Interferon-y inducible protein 10 (IP-10), is a potent chemoattractant that promotes
migration of monocytes and activated T-cells to inflammation foci. 1P-10 binds and activates
CXCRa3, expressed on activated T cells but also on NK cells, epithelial cells, fibroblasts and even
granulocytes. Interestingly, CXCR3 signalling can be inhibited by an antagonist form of IP-10 which
lacks two amino acids (IP-10s7) in the N-terminal end of the mature protein (IP-10..77), this truncation
is due by the enzyme DPP4. To date, we lack a clear understanding of the potential role of Ip-10,
and primarily of the antagonist form IP-10s.77, in TB pathogenesis, and we do not know whether the
virulent Mtb can differentially modulate 1P-10 compared to non-tuberculous mycobacteria (NTM),
or whether Mtb strains belonging to different phylogeographic lineages show a differential ability to
elicit 1P-10. In this study, we started to answer some of these questions by first implementing an ex
vivo infection model based on the use of whole blood from healthy subjects.

Material and methods: We investigated the impact of IP-10 and the role of DPP-IV on
mycobacteria replication using the ex vivo model of human whole-blood (WB) assay. In particular,
we compared the levels of IP-10 upon infection with different Mtb clinical strains and species of
non-tuberculous mycobacteria (NTM) and evaluated how IP-10 may contain bacterial
replication.To studied the role of IP-10 isoforms, we expressed a recombinant form of IP-10 (rIP-
10) in eukaryotic cells by transfecting rhabdomyosarcoma (RD) cells with the plasmid pUNO1-hIP-
10. Transfected cells were cultured in antibiotic-free media, in the presence or absence of DPP-1VV
inhibitor, the sitagliptin, and supernatants collected at day 5 have been used to condition WB
infections.

Results:. Infection with a panel of Mtb clinical strains belonging to different phylogeographic
lineages showed that concentrations of IP-10 were different between the Mtb clinical strains
evaluated and did not directly or inversely correlate with virulence in WB. Inhibition of DPP-IV in
infected WB consistently enhanced the killing of Mtb or other NTM, though the extent of the anti-
mycobacterial activity differed depending on the Mtb strain or the NTM species. In line with these
findings, WB infected in the presence of sitagliptin, a clinically approved drug for the treatment of
type 2 diabetes, showed enhanced and dose-dependent anti-mycobacterial activity; as well as the
addition of rIP-10.

Discussion and Conclusion: The results of this study support the contribution of IP-10 in restricting
Mtb replication in host tissues, though no direct activity of IP-10 against mycobacteria was observed.
The differential activity of the agonist and antagonist forms of 1P-10 can still be critical to control
the Mtb infection in the intercellular environment. The clinical relevance of 1P-10 in mycobacterial
pathogenesis and suggest that targeting the 1P-10/CXCR3 pathway may open the way for new host
directed therapies for the treatment of TB or other NTM infections.
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Identification of novel mechanistic insights into high-risk (hr)HPV immune evasion is critical for
understanding how these viruses can persistently infect steadily unreactive cells and promote
cancer. We showed that HPV18 persistence leads to the inhibition of both type I and type 111 IFNs
in response to DNA ligands, and this effect is mainly due to the suppression of cGAS-STING and
RIG-1 pathways by epigenetic modifications. In this study, we have identified SUV39H1 as the
principal enzyme responsible for the accumulation of H3K9me3 at the promoter regions of the
aforementioned genes in keratinocytes transformed by either HPV16 (CaSki cell line) or HPV18
(HeLa cell line). Inhibition of SUV39HL1 led to chromatin remodeling at the promoters of cGAS,
RIG-I, and STING genes alongside with recovery of both type | and type 111 IFN production upon
exogenous DNA stimulation. The histone deacetylase SIRT1 is known to be upregulated in
hrHPV+ cells. Although we didn"t find any direct link between SIRT1 and SUV39H1 in HelLa
cells, SIRTL1 targeting, by either gene silencing or treatment with the pharmacological inhibitor
EX527, also resulted in regaining of IFN production upon poly(dA:dT) transfection that was totally
RIG-I-dependent.

Gene silencing and overexpression experiments demonstrated that the E7 oncoprotein is mainly
responsible for both SUV39H1 and SIRT1 up-regulation. Of note, SIRTL1 inhibition restored
functional p53 in HelLa cells while dramatically reducing the expression levels of both E6 and E7
oncoproteins. SIRT1-depleted cells showed increased sensitivity to doxorubicin-induced apoptosis.
When these cells were co-treated with a sequence-optimized RIG-1 agonist (termed M8) and
doxorubicin, a significantly increased production of IFNb was observed when compared to M8
alone. Collectively, our findings highlight the importance of the histone modifiers SUV39H1 and
SIRTL1 in driving immune evasion and oncogenesis in hrHPV-transformed cells.
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Introduction. Dengue virus (DENV) is a mosquito-borne virus that infects upward of 300 million
people annually and has the potential to cause fatal haemorrhagic fever and shock. While the
parameters contributing to dengue immunopathogenesis remain unclear, the collapse of redox
homeostasis and damage induced by oxidative stress have been correlated with the development of
chronic inflammation and progression towards the more severe forms of disease.

Materials and Methods. CD14 positive monocytes were obtained from buffy coats and
differentiated into immature DCs (MDDCs) by culturing them for 5 days in the presence of GM-
CSF and IL-4. We measured ROS levels in DENV-infected MDDC at different time points after
infection by incubating cells with the oxidant-sensitive fluorescent detection probe CM-H2DCFDA
prior the analysis by flow cytometry. Total RNA and cDNA were prepared and expression of
antioxidant, inflammatory and apoptotic genes was performed by using the BioMark HD System
(Fluidigm), which enabled quantitative measurement of up to 48 different mMRNAs in 48 samples
under identical reaction conditions. Finally, a physical interaction between Nrf2 and DENV NS3
protein was assayed by co-immunoprecipitation following western blot analysis.

Results. Here, we report the DENV NS3 protease strategically target the transcription factor NF-
E2-related factor 2 (Nrf2), a master regulator of redox homeostasis, by inducing its degradation.
Subsequently, the impaired expression of antioxidant genes, during the course of infection,
progressively elevated ROS levels and exhacerbated the transcription of inflammatory and
apoptotic genes. Overall, our data demonstrate a mechanism by which DENV induces oxidative
stress and inflammation in infected cells.

Discussion and conclusions. The mechanisms contributing DENV immunopathogenesis and
development of severe disease, including DHF/DSS are complex and multi-factorial, and to date
there is no clear delineation of these mechanisms. However, one contributing factor in DENV
pathogenesis centers around the interplay between oxidative stress damage and DENV infection.
Oxidative stress is a characteristic of several viral infections, including Zika and influenza virus.
Several papers have often reported that ROS contribute to the development of virus-induced
pathogenesis. In the Flaviviridae family, viruses such as hepatitis C, downregulate Nrf2 activation
by impairing its nuclear import, leading to chronic infection, ROS production and inflammation.
Thus, it is conceivable to think that a common mechanism might be shared among these viruses that
relies on Nrf2 inhibition.
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Introduction: The oxidative stress, characterized by increase of reactive oxygen species (ROS)
production and decrease of intracellular glutathione (GSH) content, is hijacked by viruses to ensure
their own replication and/or regulate host response to infection. Glucose-6-phosphate
dehydrogenase (G6PD) activity, the first and the rate-limiting enzyme of pentose phosphate
pathway, is responsible for the production of reducing equivalents of NADPH, used for
regenerating the reduced form of GSH. Our preliminary data showed that in permissive cells
influenza virus caused a reduction of G6PD expression and activity. The G6PD activity is regulated
by the deacetylase SIRT2, that plays an important role during oxidative stress, suggesting a possible
strategy used by virus for the enzyme regulation.

The aim of this study was to deep inside the mechanisms through which influenza modulates G6PD
activity and to evaluate the role of G6PD on influenza virus infection in innate immune cells.

Materials and Methods: Human epithelial cell line (A549) and human monocytes-derived
macrophages cell line (U937) were infected with influenza A PR8/H1N1 virus. At different time of
infections, the expression of G6PD protein and mRNA levels were evaluated by western blot and
real-time PCR. The enzymatic activity of G6PD was evaluated through a colorimetric assay Kit.
G6PD-silenced A549, U937 cells and normal cells were subjected to influenza virus infection and
the viral titer on infected cells by TCID50 assay was evaluated. GSH level was evaluated by using a
colorimetric assay kit. Cytokines productions were evaluated by ELISA kit and real-time PCR.

Results: We found that the expression level of G6PD and activity decreased in infected cells
compared to uninfected ones in both cell lines at 24hrs post infection. Epithelial cells and
macrophages silenced for G6PD expression and infected with influenza virus showed an increased
expression of influenza viral proteins relative to control-infected cells. Furthermore, both cells
silenced for G6PD showed a modulation of cytokines production such as TNFa and IL-6. Finally,
Ab549 cells infected with influenza virus showed a reduction of the deacetylase SIRT2 expression
suggesting a possible mechanism by which influenza virus modulates G6PD during the infection.

Discussion and Conclusions: The results showed a central role of G6PD in influenza virus
replication in both cell lines and the importance of this enzyme in affecting virus-induced redox
imbalance. The decrease of SIRT2 expression suggests a possible mechanism by which influenza
virus modulates G6PD activity. Further studies are in progress to clarify the mechanisms by which
G6PD deficiency may promote the spread of viral infection and modulate the host response against
virus.
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Introduction: Human cellular miRNAs can modulate HIV replication and latency, miRNA like
miR-150, miR-33a-5p, miR-223, miR-382 are able to promote HIV-1 latency in resting CD4+ T
cells and miR-324-5p, miR-34a and miR-132 interfere with viral replication at different stages of
viral infection. To date, no data exist about the contribution of these molecules to disease control.
Here we analyze the levels of different miRNAS in order to evaluate whether an association
between levels of miRNA and different levels of viral suppression exists.

Materials and Methods: miRNAs levels (miR-33a-5p, miR-34a,miR-132, miR223, miR-150,
miR-324-5p, miR382) were measured by RT-Tagman assay in PBMC from 56 antiretroviral
therapy treated patients, grouped in 28 patients with a sustained undetectable viremia for at least 3
years (TND group) and 28 patients with at least 3 values of viremia between 37-200 copies /ml
(LLV group)). Twenty-three samples from healthy donor (HD) were used as a control group.
Kruskal Wallis test was used to evaluate differences in miRNAs levels expression between groups.
A regression model for logistic ordinal dependent variables (gender, age, therapy regimen, duration
of therapy, stage of disease, years of infection) was built to identify factors associated with different
miRNAs expression levels calculated as fold changes and stratified according to the quartiles.

Results: Overall, cellular levels of miR-33a-5p, miR-34a, miR-150, and miR-324-5p were
significantly higher in HIV infected patients compared to HD. When stratified according to viremia,
both TND and LLV group showed significantly higher levels of miR-33a-5p, miR-34a, miR-150
than HD. In addition, a significantly higher expression of mir324-5p was found in TND group than
HD. No differences of miRNAs expression between TND and LLV patients was found.

A fold change analysis showed a different levels of mMiRNA expression levels between patients. To
evaluate the influence of clinical parameters on miRNAs expression variability, a regression
analysis was performed. Specifically, we found that miRNA 34a and 324-5p expression levels
included in the fourth quartile of distribution (fold change range: 1.37-2.96 p= 0.027 and 1.22-2.57
p=0.0045, respectively) were significantly associated with years of HIVV-1 infection.

Conclusions: These data suggest that expression pattern of some miRNA is altered in HIV infected
population. Although, no difference of miRNA expression levels between patients with maximal
viral suppression and patients with low level viremia was detected, analysis of other transcripts
belonging to non-coding RNA, such as long ncRNA, siRNA and snoRNA, is needed to better
understand the role of these molecules in maintaining maximal viral suppression.
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Introduction: rVSV-ZEBOV is a live-attenuated, recombinant vesicular stomatitis virus vaccine
expressing Ebolavirus glycoprotein G and is the only Ebola vaccine with demonstrated clinical
efficacy. Here we studied the blood transcriptomic response upon administration of a single dose of
vaccine.

Materials and methods: Whole blood RNA from 64 healthy volunteers, 51 vaccinated either with
107 or 5x10” PFU of rVSV-ZEBOV and 13 with placebo, collected at different time points after
vaccination, was analysed by targeted transcriptome sequencing. At each time point, differentially
expressed genes (DEGs) were identified with edgeR, ranked by FDR, and used to find biological
signatures assessing the activation of 346 blood transcription modules.

Results: Between baseline and day 1 after vaccination, 5,469 DEGs were detected. This number
decreased over time: at day 28 no DEGs were detected. Functional analysis identified 145 different
modules affected by vaccination. Innate immunity pathways were activated from day 1 to day 14.
At days 2 and 3, neutrophil modules were downregulated and complement-related modules
upregulated. T-cell and cell-cycle associated modules were upregulated at days 7 and 14, while at
day 28 no modules remained activated. Correlation analysis of module activation with ZEBOV
glycoprotein-specific antibody titres identified seven significant directly correlated modules at day
14 after vaccination, including two related to B cell activation.

Discussion and conclusions: Vaccination with rVSV-ZEBOV produced a significant modulation
of gene expression over time. This live viral vector induced a strong and durable modulation of
genes associated with innate response, with upregulation of T cell- and cell-cycle-associated genes
at days 7 and 14. The activation of seven blood transcription modules at day 14 after vaccination
could be correlated with the magnitude of antibody response against Ebola glycoprotein at day 28.
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Introduction. Yin Yang 1 (YY1) is a multifunctional mediator of several signaling processes, such
as cell growth, differentiation, tumor development and apoptosis. The name derives from its dual
role: it can either activate or inhibit gene expression, depending on the cofactors that it recruits.
YY1 recognizes a consensus sequence in promoter gene region characterized by at least one of the
two most frequent core binding elements, that are CCAT and ACAT. Different studies showed that
YY1 regulates histone acetylation, deacetylation and methylation through the interaction with
p300,HDACs, Ezh2, Ezhl and PRMT1. Herpes Simplex Virus-1 (HSV-1) is a common human
pathogen, which can establish productive lytic infection in epithelial cells and latent infection in the
nervous system. YY1 plays a role in HSV-1 gene regulation through the transactivation of different
viral B and y genes.

Materials and Methods. Vero cells (ATCC CCL-81) were pre-treated with YY1 inhibitor, called
NPI-0052 (Sigma SML1916), in combination with several HDAC and Ezh2inhibitors (valproic
acid, trichostatin A, entinostat, vorinostat and GSK126). Subsequently, cell monolayer was infected
with HSV-1 carrying a EGFP gene fused to the HSV-1 tegument protein VP22. The infection was
monitored via plaque assay and fluorescence microscopy. It was also evaluated the putative
apoptosis effect through Annexin V assay. Finally, a Chromatin immunoprecipitation (ChlP)
followed by a Real-Time PCR was performed using B and y primers.

Results.The data indicate a synergic regulation of HSV-1 infection driven by YY1 inhibitor
together with HDAC and Ezh2inhibitors. Indeed, HSV-1 infection was significantly decreased after
the treatment of NPI1-0052 in combination with several epigenetic drugs. No apoptosis was revealed
after the treatment, supporting that the reduction in HSV-1 infection was referred only to the
antiviral activity of the different combinations. The results were supported by ChIP analysis,
highlighting that NP1-0052, together with the epigenetic drugs, prevent the recognition and the
modulation of HSV-1 genome.

Discussion and Conclusions. Acyclovir, penciclovir, and their prodrugs have been widely used
during the past two decades for the treatment of herpesvirus infections. Antiviral resistance of HSV
has emerged very rapidly and the research of new antiviral drugs is mandatory for the scientific
community. The synergism between YY1 inhibitor NPI-0052 and several epigenetic drugs could
represent a new and efficient therapeutic approach in the prevention and healing from HSV
infection.
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LA RISPOSTA DELL'OSPITE ALLE INFEZIONI: AL CONFINE TRA PROTEZIONE E
DANNO

The transcription factor NF-kB in viral infections: a double-edged sword
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The transcription factor nuclear factor-kB (NF-kB) complex consists of five related proteins: p50,
p52, p65, c-Rel, and RelB. The NF-kB dimer p50/p65 is involved in the activation of classical NF-
kB signalling, while nonclassical NF-kB signalling involves p52/RelB. NF-kB plays a central role
in the antiviral innate response, i.e. in the first line of defence against viral pathogens. In fact, the
NF-kB signalling pathway, that includes in addition to the NF-kB complex several kinases, is
positioned downstream innate response receptors and adaptor proteins, such as toll-like receptors
(TLRs), retinoic acid-inducible gene | (RIG-I), tumor necrosis factor (TNF) receptor (TNFR),
interleukin 1 receptor type 1 (IL-1R1), the major adaptor proteins are myeloid differentiation
primary response gene 88 (MyD88), Toll/IL-1 receptor (TIR)-containing adaptor-inducing IFN
(TRIF), mitochondrial antiviral signaling protein (MAVS), and upstream the induction of antiviral
genes, such as interferon (IFN) and IFN-stimulated genes (ISG). Additionally, NF-kB also
promotes viral gene transcription that is harmful to some viruses’ latency. However, long-term
coexistence of viruses with their hosts established delicate, but extremely efficient balances
between the host innate response and the immune evasion strategies of the viruses. Therefore, data
collected by different authors suggest a scenario in which an efficient NF-kB-dependent innate
response to viruses could be necessary to limit virus replication as well as to promote it, depending
on host immune state, the specific cell type that is infected, and the specific viral infectious cycle.
Some representative examples, mainly obtained during personal studies, are reported.
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Pathoadaptive response of Pseudomonas aeruginosa during chronic infection: implications for
antivirulence therapies

Paolo Visca
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Pseudomonas aeruginosa is an opportunistic bacterial pathogen, generally considered a
highvirulent species due to the production of an array of virulence factors that are associated with
the

high mortality of acute P. aeruginosa infection. To combat the unstoppable increase in P.
aeruginosa antibiotic resistance, alternative anti-P. aeruginosa strategies have been devised,
including antivirulence therapy. The underlying concept of antivirulence is to impair the

production or activity of bacterial virulence factors without affecting bacterial growth. Since
quorum sensing (QS) and iron (siderophore-dependent) global regulatory networks have a

profound impact on the expression of P. aeruginosa virulence factors, we developed antivirulence
strategies targeting QS and pyoverdine (PVD) siderophore signaling in P. aeruginosa. By means of
a drug repositioning approach we identified FDA-approved compounds that reduce the expression
of crucial P. aeruginosa virulence-associated phenotypes (release of toxic exoproducts, biofilm
production etc.), and proved their efficacy in different animal models of acute infection. Evidence

is however emerging that during chronic infection (e.g. in cystic fibrosis) P. aeruginosa evolves
pathoadaptive changes which enable infection to last for long time, including loss-of-function
mutations in the QS and PVD signaling global regulators. Such pathoadaptive evolution results in
less virulent and more fit phenotypes that allow the bacterium to persist in the host for decades.
Here, | discuss and provide examples of how these pathoadaptive traits can be pharmaceutically
exploited for the development of therapeutic strategies against chronic P. aeruginosa infection.
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Impact of infections on chronic lung diseases
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The importance of airway colonization for regulation of local immunity is reflected in a large
number of studies that have linked airway dysbiosis with infection or disease development. LRT
infections in early life have been shown to predispose infants to early allergic sensitization and risk
of persistent wheeze in later childhood. To be precise, the infection is not necessary for this
relationship, because asymptomatic colonization of taxa such as Streptococcus pneumoniae,
Moraxella catarrhalis and/or Haemophilus influenzae are also linked to the development of chronic
wheeze. The composition of the nasopharyngeal microbiota at six weeks of age has been shown to
be correlated with microbiota stability over the first two years of life, as well as with rates of
respiratory infection.

In health, the lung microbiome is determined largely by the balance of immigration and elimination.
The presence of lung disease alters both the population dynamics of microbial immigration and
elimination and the terrain of the respiratory ecosystem and local growth conditions. Apart from
variations in the proinflammatory capacity related to the bacterial composition of the human
microbiome, mucosal inflammation can also be induced by viral infection, thereby facilitating
adhesion and invasion by pathogenic bacterial species. The progression of disease can reflect an
airway environment increasingly suitable for the growth of such pathogens, leading to expansion of
their populations. Moreover, with aging, changes in the regional conditions (mucus, nutrients, pH,
clearance, and immunity) can lead to an unbalance in the equilibrium between migration and
elimination thus favoring regional growth in the lower airways of typical or atypical pathogens.

A correlation between causing biallelic gene mutations and long-term evolution of lung function, as
a general marker of respiratory health, is demonstrated in primary ciliary dyskinesia (PCD).
Moreover, a significantly greater decline in lung function was observed in patients infected with P.
aeruginosa compared with those without infections and patients with other bacterial infections.
However, because PCD children who became infected with P. aeruginosa had significantly worse
spirometry at enrolment, P. aeruginosa may be a marker for a patient already doing badly, rather
than itself increasing disease severity. Finally, it is possible that cilia which are completely immotile
favours the development of biofilms thus starting a vicious circle of chronic infection and
continuous worsening of spirometry parameters.
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Le micobatteriosi atipiche
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Atypical mycobacterial infection has been described in the medical literature since the mid 1950s.
Nontuberculous mycobacteria (NTM) are classified based on their growth rates: rapid and slow
growing NTM. Atypical mycobacteria are obligate aerobes that can be found in the environment in
soil, water, vegetables, and even in domestic animals and dairy products.

Because infections by NTM were not reportable in the past, few systematically collected data about
their frequency and distribution are available. NTM infections began to be reported more frequently
after the incidence of tuberculosis declined in the 1950s.

Distribution of atypical mycobacterial infection is worldwide.

NTM are transmitted via inhalation into the respiratory tract and ingestion into the Gl tract.
Disseminated NTM infection usually develops in patients with AIDS and/or lymphomas. The most
important risk factor for NTM disease in patients without HIV infection is underlying lung disease,
pulmonary infection is the most common manifestation. NTM infection is associated with
pulmonary infection and bronchiectasis in elderly women without pre-existing lung disease.
Deficiency of IFN-gamma and TNF-alpha production and absence or defects of IFN-gamma
receptors are associated with infections with NTM. Other possible risk factors for NTM infections
include gastroesophageal reflux disease (GERD), peptic acid suppression, and aspiration or
microaspiration.

Untreated patients with significant lung disease may develop respiratory insufficiency or weight
loss, severe disability or death may result from respiratory failure.

The clinical course of pulmonary MAC (Mycobacterium Avium Complex) infection is usually
indolent. Treatment success rate in patients without HIV infection have ranged from 20-90% in
various studies, with an average of 50-60% clinical success and 60-75% of sputum conversion rates.
Fibrocavitary pulmonary disease, BMI less than 18.5 kg/m2, and anemia are negative prognostic
factors for both all-cause and MAC-specific mortality in HIV-negative patients. Therefore treatment
should not be delayed in these patients with positive MAC cultures.

Pulmonary NTM infection in immunocompetent hosts generally manifests as cough, sputum
production, weight loss, fever, lethargy, and night sweats.

Diagnostic testing includes chest X ray and/or TC scan, acid-fast bacillus (AFB) staining and
culture of sputum specimens.

If patient is unable to produce sputum, sputum induction may be helpful in obtaining respiratory
tract sample. Procedures such as bronchoscopy with bronchoalveolar lavage (BAL) with or without
biopsy may be necessary to obtain appropriate respiratory specimen.
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Interferoni e malattie respiratorie

Carolina Scagnolari

Sapienza University of Rome

Respiratory viral infections are a leading cause of disease and mortality. The severity of these illnesses
can vary markedly from mild or asymptomatic upper airway infections to severe wheezing, bronchiolitis
or pneumonia. Common respiratory viral pathogens include adenovirus, enterovirus, human
coronavirus, human metapneumovirus, rhinovirus (RV), influenza, parainfluenza and respiratory
syncytial virus (RSV). Moreover new genotypes/strains of respiratory viruses (e.g. RSV-ONL1,
enterovirus D68, adenovirus 14p1, RV-C) are emerging as important cause of hospitalization in the last
decades. The mechanisms that determine why some individuals suffer from severe respiratory illness
whilst others do not are not well understood. In this regard, it is known that lung airway epithelial cells
and mucosal immune cells are the primary cells for respiratory viruses. Following viral infection, these
cells generate a range of mediators, including type I (IFN-a, IFN-B) and I11 interferon (IFN-A1, IFN-A2,
IFN-A3), proinflammatory cytokines, and chemokines, which not only have pivotal roles in virus control
but also determine the development of inflammation and disease. However, the molecular logic
underlying innate immune responses to environmental cues is governed by a bow-tie architecture. In
particular the bow-tie is an ordered control system, comprised of three crucial elements: (i) input signals
(pattern recognition receptors); (ii) the core (adaptors proteins and transcriptional factors, IRFs and
NFkB); and (iii) output signals (IFN, cytokines, chemokines, ROS, etc). Both input and output signals
are highly variable, flexible, robust and diverse; by contrast, the core is specialized, efficient and
rigid. This principle has been exploited by several respiratory viruses, which target core molecules to
evade the antiviral innate immune response. However, it has been reported that severe respiratory viral
infections caused by highly pathogenic strains of influenza virus or coronavirus are associated with a
heighted innate immune response and an excessive production of inflammation mediators including
cytokines and IFN (“cytokine storm”). One interpretation of these data is that although a robust innate
immune response becomes activated, it is not able to control the virus, resulting in death due to direct
viral damage to the airways. Directly related to this it has been shown using a SARS-
coronavirus animal model that a rapid and robust virus replication associated with delayed IFN-I can
lead to lung immunopathology, with fatal outcomes. In agreement it has been also reported that the
relative timing of the IFN-I response and maximal virus replication is key in determining outcomes of
MERS-COV infection. However, it must be considered that since their inception, IFNs have displayed
ever increasing diversity and demonstrated activity far more refined than the original observation of the
ability to ‘interfere’ with viral replication. There are several subtypes of IFN, such as IFN-a, IFN-$ and
IFN-A, but it was not known how each subtype helps to combat respiratory viruses. Type | IFNs and
type Il IFNs share many properties, including induction by viral infection, activation of shared
signaling pathways, and transcriptional programs. By contrast, type Il IFNs have been shown to serve
as a front-line defense that controls infection at epithelial barriers while minimizing damaging
inflammatory responses, reserving the more potent type | IFN response for when local responses are
insufficient. Thus far, IFN-A has been considered mainly as an epithelial cytokine, which restricts viral
replication in epithelial cells and constitutes an added layer of protection at mucosal sites. Moreover, it
is now increasingly recognized that IFNLR1 is expressed broadly, and that immune cells such as
neutrophils and dendritic cells also respond to IFN-A. However, recent studies pointed out that a robust
type Il IFN activation can be detrimental for the host during severe RSV infection and HRV-wheezing
episodes. In addition IFN-A induced by influenza virus can contribute, as previously shown for type |
IFN, to nasal colonization and pneumonia due to S. aureus superinfection. Thus, additional studies are
urgent required to understand the complexity of IFN system ad caution should be exercised in the
classification of IFN on the basis of their detrimental action during respiratory viral infections.
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Nuove prospettive nella diagnostica micologica: dalla ricerca alla real life

Giuliana Lo Cascio
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Invasive fungal infections (IFIs) represent a public health burden worldwide, especially in
immunocompromised patients and their incidence has risen over the last decades, due to the
increased use of immunosuppressive and cytotoxic therapies, new finer diagnostic techniques,
greater awareness and clinical suspicion. A rapid and accurate diagnosis has been shown to reduce
mortality and morbidity in these patients, but diagnosis is even now a challenge. Several biomarkers
have been studied and international guidelines recommend the use of (1-3) -B-D-Glucan (BG) in the
diagnosis of IC or Galactomannan if 1A was suspected. An overview on the latest available test and
on more recent molecular test useful for the clinical laboratory and biomarkers will be presented. It
will be introduced the use in real life of these test and its utility in the antimicrobial stewardship
program activated in the university hospital of Verona.
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Importance of biomarkers in medical mycology (Importanza dei biomarcatori in micologia
medica)

Brunella Posteraro
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Roma.

Non-culture-based diagnostics are useful to help establish an early diagnosis of invasive fungal
infections (IFIs), including aspergillosis, candidiasis, and Pneumocystis jirovecii pneumonia (PJP).
Recent studies show that antigen-based tests can significantly affect the diagnosis of IFI in high-risk
patients. Aspergillus galactomannan (GM) testing is an important adjunct to the diagnosis of
invasive aspergillosis, particularly when used along with PCR testing, and a surrogate marker for
outcome when used in serial testing. Beta-D-glucan (BDG) testing is non-specific for several fungal
genera, including Aspergillus and Candida, and in high-risk patients may enhance the diagnosis of
IFI. However, the low sensitivity and specificity in some clinical settings limit the usefulness of the
BDG, which is not a commonly adopted practice by European microbiology laboratories. BDG can
be detected in the serum of patients with PJP, and several studies have reported a good diagnostic
performance in HIV-infected PJP patients. Overall, the BDG assay has good accuracy for
distinguishing patients with proven or probable IFIs from patients without IFI, and in some cases is
helpful to monitor the response to antifungal treatment. As intended as point-of-care testing (POCT)
methods, lateral-flow immunoassays allow rapid testing of clinical samples for the detection of an
extracellular glycoprotein (mannoprotein) antigen secreted by actively growing Aspergillus species.
A similar method developed to detect cryptococcal antigen has demonstrated a performance
comparable to those of ELISA and latex agglutination on both cerebrospinal fluid and serum. Its
low cost, ease of use, high accuracy make the lateral-flow immunoassay well suited as a POCT
diagnostic method for the screening of large numbers of patients in resource-limited settings.
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Influenza virus infection: state of the art
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One hundred years have passed since the largest influenza virus (IVV) pandemic on record, spread
around the world in three consecutive waves (spring-autumn 1918 and winter 1918-19), infecting
over one third of the world’s population and killing an estimated 50 million people with unusually
severe clinical manifestations in previously healthy young adults. IVs are segmented negative-
strand RNA viruses belonging to the Orthomyxoviridae family. The high mutation rate of their
genome makes these viruses incredibly successful, particularly antigenic drift allows for annual
epidemics resulting in thousands of deaths and millions of hospitalizations; while the emergence of
new strains through antigenic shift (e.g. swine-origin influenza A) can cause devastating global
outbreaks of infection. In addition to virus genetic mutations, multiple host factors like age, sex,
general health, metabolic and redox conditions, having important repercussions on different steps of
the virus life-cycle as well as on the host response, may dictate the outcome and severity of
infection. The aging process, for example, is accompanied by complex age-related changes
affecting the cell redox homeostasis, the immunity and the host defenses, thus increasing the
susceptibility of old individuals to infections and predisposing them to a reduced response to
vaccination. Furthermore, sex disparities are reported in response to 1V infection. Females mount a
higher immune response than males and possess intrinsically higher antioxidant capacity that
persists during infection and contributes in part to female resistance to IV infection. Finally,
enzymes regulating glycolytic pathway, like glucose-6-phosphate dehydrogenase (G6PD), are
down-modulated during IV infection. G6PD is also involved in the re-establishment of redox
homeostasis, therefore its reduction during infection probably contributes to oxidative stress, a
condition needed for the activation of redox-regulated pathways useful for viral replication.

Three families of inhibitors, acting directly on specific viral proteins, are currently available for
fighting IV infection and halting its spread. However, their efficacy is limited due to toxicity, short
therapeutic window of action and the emergence of drug resistance. Vaccination is a key component
of defense strategies against influenza, although effective vaccines cannot be produced quickly
enough to deal with emerging threats. Therefore, the developing of rapid diagnostic assay and the
search of new therapeutic strategies, ideally ad personam, especially for people at high risk of
infection including elderly, males, asthmatics or people with metabolic syndromes, like obesity and
diabetes, are the future goals to control influenza epidemics and eventual pandemics.
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Molecular diagnosis of Influenza virus infection: an update
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Influenza virus infection is a major cause of morbidity and mortality among children and adults,
especially the elderly. Vaccination is the best method for influenza control in order to either prevent
the infection or reduce illness severity. However, several host factors may alter vaccine efficacy
especially in aging population with more chronic conditions. Influenza is often misdiagnosed
because of the low sensitivity of clinical diagnosis that is based on nonspecific signs and symptoms.
In surveillance studies of respiratory infections in children and adults attending emergency
departments in Rome during the first winter season of pandemic Influenza A HIN1 2009, we
showed that clinical and epidemiological criteria defined as Influenza-like illness (ILI), cases that
were attributed to rhinoviruses and respiratory syncytial virus infections using molecular diagnosis.
On the other hand, patients not presenting a classical ILI, may attend hospital with pulmonary
complications of influenza with or without bacterial co-infections.

Recent advances in molecular diagnostic techniques enable to detect multiple respiratory viruses
and bacteria simultaneously but their clinical utility is still debated. Several studies have shown that
respiratory pathogen testing offers a potential way forward combating antibiotic overuse, but others
did not find any relevant impact on medical management. Moreover, the ever-increasing number of
multiplex molecular assays can be disorienting and not of straightforward interpretation for clinical
use. This could be overcome by using rapid molecular diagnostic tests thus providing a more
appropriate patient management and therapy, if they prove to have adequate performance. Studies
will be presented on molecular testing for Influenza virus during its epidemic season, comparing
different approaches.
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Non-Communicable Diseases (NCDs) represent major causes of morbidity, disability, health-
related retirement, and premature death in the EU, accounting for most healthcare expenses. A
number of NCDs, such as gastric cancer, colorectal cancer (CRC), diabetes (T1D and T2D), celiac
disease (CD), liver diseases (NAFLD-Cirrhosis-Cancer), Pseudomembranous Colitis, Inflammatory
Bowel Disease (IBD), and others, feature aberrations in the intestinal homeostasis and gut
microbiota. Such changes are expected, in turn, to play major a role in the NCD etiopathogenetic
process.

Hence, the expertise of medical microbiologists is now urged to contribute to the clinical profiling
of such NCDs patients, at time of diagnosis, follow up and prognosis.

However, while gut microbiota markers are expected to serve as indexes of the host intestinal
homeostasis, the dynamics of gut microbial ecological systems pose significant hurdles on the road
toward their precise definition.

In this talk, the relationships between gut microbiota and few examples of NCDs will be discussed,
with a focus on the current attempts to provide diagnostic/prognostic values to specific microbiota
markers and eubiosis/dysbiosis indexes. The significance of genetic and functional bacterial
features will be highlighted with respect to specific experimental designs aimed at identifying
microbial markers of clinical value for CRC and CD.
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Introduction

Fecal Microbiota Transplantation (FMT) consists of a fecal solution prepared in laboratory to be
infused by colonoscopy, nasal-duodenal tube or administered orally by encapsulation. To date,
FMT is primarily applied in the treatment of recurrent Clostridium difficile infections (rCDI)).
However, being gut microbiota involved in systemic diseases such as metabolic or neurological
syndromes, FMT is proposed to be used in these clinical conditions as well.

Materials and Methods

Since 2013, the laboratory of Microbiology in the teaching hospital Fondazione Polclinico—A.
Gemelli” — IRCCS — in Rome prepared and infused 378 fecal solutions in patients affected by rCDI
and Intestinal Bowel Disease (IBD). Currently clinical trials with this infusion therapy are
conducted on Amyotrophic Lateral Sclerosis (ALS) patients.

Results
Since 2013 we have been developing laboratory procedures and optimized workflows.

Discussion and conclusions
We report our experience.
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Introduction

It is well known that several pathological conditions, including neuro-psychiatric diseases, may
modify salivary molecules such as metabolites, proteins, RNAs and bacterial populations. Autism
Spectrum Disorder (ASD), a complex neurodevelopmental disorders whose etiopathogenesis is still
unclear, is believed to be the complex result of a combination of genetic, epigenetic and
environmental factors. Immune dysregulation and gastrointestinal abnormalities are of particular
interest in the light of several papers reporting ASD-associated disturbances. In fact, a gut
microbiota dysbiosis in ASD patients could play a key role in the alterations of brain structure and
function development because of interactions between the Central Nervous System (CNS) and the
gut microbiota, the so-called gut-brain axis.The aim of this study was to combine the alterations of
the salivary microbiome and miRNA expression profiles in ASD and healthy (NC) subjects and
investigate their association with neuropsychological parameters to discover new biomarkers of
ASD.

Material and methods

In this experimental plan, were evaluated changes in the microbial composition of the salivary
microbiome in 53 ASD and 27 healthy samples, which were sequenced using the Illumina
MiSeqgplatform. To profile the circulating miRNA expression from saliva, NanoStringnCounter
system assays were performed using the NanoString platform.

Results

The microbial profile, obtained by 16S rRNA sequencing analysis of ASD patients and NC
subjects, revealed statistically significant differences of abundance at the genus and species levels.
In particular, Rothia, Filifactor, Actinobacillus, Weeksellaceae, Ralstonia, Pasteurellaceae and
Aggregatibacter increased their abundance rates in the saliva of ASD patients, while Tannerella,
Moryellaand TM7-3 decreased. In addition, 5 salivary miRNAs were statistically altered in ASD
patients compared to NCs.Variations of both miRNAs and microbes were statistically correlated to
different neuropsychological scores related to anomalies in social interaction and communication.
We also found a negative correlation between salivary miR-141-3p expression and Tannerella
abundance.

Discussion and Conclusions

Our results demonstrated that miRNA and microbiome dysregulations found in the saliva of ASD
children are associated with cognitive impairment of the subjects and a potential cross-talking
between circulating miRNAs and resident bacteria alterations could exist. Moreover, these findings
could pave the way to new potential tools for molecular diagnosis of ASD.
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The human nasal cavity hosts a complex bacterial community that is mainly stable at the genus
level but can vary between individuals and with the season. Several researchers have shown
evidence for dysbiosis of the nasal microbiome in the context of allergic and inflammatory diseases
of the airways. However, there are no studies regarding allergic rhinitis (AR) and adenoid
hypertrophy (AH), that are common in children and are often associated with each other. AR is a
nasal allergic disease characterized by nasal hyper responsiveness, immunoglobulin E (IgE)
production, skewing of mucosal immune homeostasis toward a TH2-type response, and
accumulation of eosinophils and mast cells. AH is the unusual enlargement of the adenoid tonsil, as
a consequence of antigenic stimulation associated with chronic inflammation. Both of them may
exist simultaneously and may cause similar clinical symptoms, mainly as nasal obstruction and
snoring. This study was aimed to identify the community structure, composition, and functional
potential of the commensal microbiota in the anterior nares of 75 pediatric subjects suffering of AR,
AH or both, by 16s rDNA gene sequencing. Overall, our results highlight the dysbiosis as a
characteristic condition of the nares ecosystem in pediatric patients suffering from allergic diseases.
Although we did not profile viral or fungal components of nasal microbiota, we found significant
differences at different taxonomic levels among diseased groups and controls. A total of 12
different phyla, 118 genera, and 269 bacterial species were found across all samples examined. The
analysis of the relative abundance among the different groups revealed Proteobacteria as the most
abundant phylum in all groups followed by Actinobacteria and Firmicutes. Regarding B-diversity,
statistically, significant separations were determined across all different phenotypes. At the species
level, Moraxella nonliquefaciens, Corynebacterium pseudodiphtericum and Dolosigranulum
pigrum were significantly more abundant in the control group while Acinetobacter guillouiae had
the highest mean relative abundance in all diseased groups followed by Pseudomonas brenneri and
P. fluorescens. A highly conserved component of microbiota, as well as keystone taxa with
promising diagnostic potential, have been identified. Furthermore, the analysis of correlations
among taxa in health and diseases evidenced an inflammation driven loss of ecological interactions.
Although our results contribute to a more comprehensive knowledge on nasal microbiota and
allergic diseases, further studies are necessary to clarify if microbiota modification is the cause of
the diseases or it is a consequence of the diseases themselves.
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Introduction The aetiology of most neuroinvasive infections remains undetermined. Next
Generation Sequencing Metagenomics (MNGS) represents a valuable approach to characterise the
microbial population, to estimate the viral diversity (virome), and to complement classical
diagnostics. In this study, we analyzed the viruses present in cerebrospinal fluid (CSF) from patients
with clinical suspect of infectious meningo-encephalitis, using mNGS. Sixty CSF samples from 58
patients that resulted negative to routinary diagnostic procedures were analyzed.

Material and Methods After RNA extraction, cDNA was prepared by Sequence Independent
Single Primer Amplification technique. We prepared NGS libraries by fragmentation, adapter
ligation, and amplification. Sequencing was performed using lon-Torrent S5 instrument. A median
of 40.8 (range 23.0-53.9) million reads, 179 nt length (range 30-300 nt) per sample were obtained.
Illumina platform was also used in a fraction of samples.

High-quality reads were filtered using Bowtie2 with high stringency parameters (90% of homology
over 80% of read sequence), to subtract human-derived reads (99% of reeds). Filtered reads were
mapped to NCBI Nucleotide Database with an E-value cut-off of 10°. All results were then merged
and grouped following NCBI Taxonomy database classification with an home-made python
program, collecting the overall reads mapped to every taxa. Finally, the presence of the identified
viruses was confirmed by targeted PCR. Experimental protocol and pipeline were optimized using
either samples spiked with known RNA and DNA viruses or clinical specimens with known viral
content.

Results In the majority of samples, sequences from human-endogenous-retroviruses (n=32) and
phages were detected (n=51). Environmental viral reads were retrieved in 26 samples. In addition,
sequences of other human viruses were detected in 12 samples, including: HIV (3), Epstein Barr
virus (1), Cytomegalovirus (1), Torque Teno virus (2), Circoviruses (3), HPV (2), Merkel cell
polyomavirus (1), Human Parechovirus (1), and Rinhovirus (1). Among these, the virus was
represented by one single read in 4 cases (2 HIV, 1 EV, 1 HPV), whose relevance has to be
established. In some samples, the presence of specific viral sequences was confirmed by targeted
PCR.

Discussion and Conclusion mNGS represents a promising opportunity to investigate the potential
role of viruses in the pathogenesis of nervous system disorders through an unbiased method able to
identify known and novel pathogens. mNGS performed in combination with conventional
diagnostic test may potentially improve diagnosis of neurological syndrome. However, extensive
efforts are needed for discriminating between pathogenic organisms or bystanders (non-pathogenic)
and contaminants.
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Introduction- The glycogen-storage diseases (GSDs) are caused by enzyme defects of glycogen
degradation. These enzymes are mainly localized in the liver. Hepatomegaly and hypoglycemia are
the principal abnormalities. The glycogen storage disease la and Ib are due to the defects of the
glucose-6-phosphatase and glucose-6-phosphate translocase, respectively. The aim of dietary
treatment is to prevent hypoglycemia and suppress secondary metabolic complications, by the
intake of slow-release carbohydrates. Such a dietary intervention could affect the availability of
substrates for microbial fermentation. In this study, we compared the gut microbiota
composition and microbial metabolite production (i.e. short chain fatty acids -SCFAs-) of subjects
with glycogenosis type 1 and healthy subjects, sex- and age-matched.

Materials and Methods- Nine GSDL1 subjects (6 males, age range 4-38 years old) and 12 healthy
controls (CTR) were enrolled. We assessed dietary intake and performed gut microbiota analysis by
next-generation sequencing using V3-V4 hypervariable 16S rRNA genomic region. Fecal SCFAs
were quantified by gas chromatography.

Results- Alpha-diversity analysis revealed a significant reduction in microbial richness and
evenness in the GSD group compared with the CTR group (PD whole tree, p=0.03; observed
species, p=0.02; Shannon, p=0.002). Phylogenetic analysis highlighted a significant separation of
gut microbiota according to both unweighted (p=0.004) and weighted Unifrac distances (p=0.01). In
particular, GSD subjects were characterized by an increase in the relative abundance of
Enterobacteriaceae (p=0.006) and Veillonellaceae (p=0.01), whereas the CTR group was enriched
in Ruminococcaceae (p=0.001). SCFAs quantification revealed an increase of fecal acetate and
propionate in GSD subjects (p=0.03 and p=0.04, respectively).

Discussion- Despite GSD diet is enriched in resistant starch, usually considered a good substrate for
beneficial microbes, we found a dramatic increase in Proteobacteria. This phylum, and in particular
Enterobacteriaceae, had been suggested to exert pro-inflammatory activity both locally, at the
gastrointestinal mucosa, and systemically. Indeed, GSD subjects are at higher risk to develop
chronic inflammatory bowel diseases.

Whether our findings represent an effect of the disease itself, or a consequence of the diet is still
unclear.
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Hepatitis B virus as a model of persistent infection induced by a DNA virus

Valentina Svicher
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After the entry into the nucleus of infected hepatocytes, HBV genome is converted into a highly
stable DNA molecule, the so-called circular covalently closed DNA (cccDNA). cccDNA acts as a
minichromosome, allowing HBV to establish persistent infections in form of chronic and also
occult infection. In the setting of occult infection, our immune responses suppress the
transcriptional activity of cccDNA thus favoring the entry into a latent or minimally-replicating
status. Occult HBV infection is associated with a large variety of serological profiles including the
so-called sero-negative occult HBV infection characterized by the negativity to all diagnostic
markers of HBV infection. Occult HBV infection has been intensively investigated since it can give
origin to HBV reactivation under conditions of immunosuppression. The risk of HBV reactivation
IS increasing due to the growing use of immune-suppressive therapies in several medical fields,
Furthermore, if not properly prevented by an adequate antiviral prophylaxis, immune-suppression
driven HBV reactivation can induce severe forms of hepatitis that can lead to patients’ death.
Interestingly, viral strains, circulating in patients with HBV reactivation, are peculiar since they are
characterized by an enrichment of immune-escape mutations capable to hamper HBV recognition
by endogenous antibodies and also by antibodies used by diagnostic assays. This can lead to
HBsAg-negative results despite active viral replication, thus posing issues for the diagnosis of HBV
reactivation if only HBsAg is used as marker of HBV replication.

Beyond occult HBV infection, HBV can establish chronic infection that in the long run can promote
the onset of hepatocellular carcinoma. Unlike other aetiologies, HBV-induced hepatocellular
carcinoma may also occur in the absence of cirrhosis in young adults, highlighting the existence of
direct mechanisms that HBV can implement to promote hepatocyte transformation. In particular,
HBV can integrate portions of its genome into the cellular genome, an event that can lead to
genomic instability, loss of onco-suppressor genes, up-regulation of oncogenes and (as evidenced
by recent studies) to the formation of chimeric transcripts (viral- human) able to activate
intracellular pathways associated with increased cell proliferation. The risk of HBV integration
increases by enhancing cccDNA transcriptional activity. HBV integration can occur since the early
phases of chronic HBV infection supporting the importance to set up an early treatment in order to
prevent the integration of HBV-DNA into hepatocytes’ genome and in turn the risk of liver cancer.
Overall findings highlight the role of HBV cccDNA in the pathogenesis of HBV infection and the
need to develop innovative anti-HBV drugs aimed at achieving HBV cure.
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Introduction: the transcriptional activity, protein and viral particle production of human
endogenous retrovirus K (HERV-K) have been demonstrated in tissue, patient serum and cell lines
isolated from different types of tumors, such as ovarian, breast, prostate, teratocarcinoma,
lymphomas, leukemias, sarcomas and melanoma. The mechanisms underlying HERV-K oncogenic
activity could depend on the expression of oncogenic viral proteins, on the induced immune escape
mechanisms, on the regulation of gene expression mediated by the long terminal repeat sequences
or by the ability of retro-transposition determining genomic instability and alteration of the
expression of neighbouring genes. In the field of oncohematology some studies have identified
alterations of HERV's messengers and proteins expression in human lymphoid leukemic cells and
the presence of circulating antibodies to HERV-K. On these bases, the objective of the study was to
evaluate the potential use of distinct HERVs families as biomarkers of disease and prognosis of
chronic lymphocytic leukemia (CLL).

Materials and methods: 27 patients with CLL diagnosis and 30 healthy donors were recruited.
Data on diagnosis, therapy, outcome, biochemical parameters and mutational status were collected.
A sample of peripheral venous blood was collected in order to separate peripheral blood
mononuclear cells (PBMCs) by density gradient centrifugation. Afterwards, the cells were cultured
for 72 hours in RPMI with 10% FBS, in absence or presence of IL-2 and in a serum free stem cell
medium. The transcriptional activity of HERV-K (HML-2) and HERV-H was analysed by RT-Real
Time PCR. The non-parametric Mann-Whitney test and the calculation the Rho coefficient of
Spearman were used for statistical analysis.

Results: the molecular analysis showed a significant high expression of HERV-K and HERV-H in
the patients compared to healthy donors at the baseline level. Besides, PBMCs cultured in different
conditions exhibited high transcriptional activity of HERVs. Moreover, a positive correlation
among HERV-K and HERV-H expression and between HERV-K and the biochemical parameter
beta-2-microglobulin in patients at baseline levels was demonstrated. Finally, based on the HERVs
expression, we are able to discriminate the two distinct populations of healthy subject and patients.

Discussion and conclusion: the results suggest HERVs expression as distinctive marker of CLL
and their involvement in etiopathogenesis of the disease. The ongoing study could provide an
indication of the role of HERVs as markers associated with genetic instability and as prognostic
factors, in order to identify subgroups of CLL patients who could benefit from targeted therapeutic
approaches.
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Introduction: Human Polyomaviruses (HPyVs) infections are common, ranging from 60% to
100% in the general population, depending on the virus. After primary infection, which occurs
asymptomatically during childhood, HPyVs can establish a life-long latency in tubular kidney
epithelial cells. Immunosuppression, typical of transplant recipients, is a risk factor for their
reactivation and may lead to clinically HPyVs-induced diseases. HPyVs may be latent in the
transplanted host and reactivate in case of decrease of the immune function or may be transmitted
by the donor to the recipient through the graft. Origin, replication pattern and clinical significance
of HPyVs infection in kidney transplantation (KTx) remain unclear.

Material and Methods: A total of 630 urine or kidney biopsies were collected from 58 KTx
donor/recipient pairs, before KTx and, periodically, from 1 up to 900 days post KTx. Samples were
tested for BK Polyomavirus (BKPyV), JC Polyomavirus (JCPyV), Merkel Cell Polyomavirus
(MCPyV), Human Polyomavirus 7 and 9 (HPyV7, HPyV9) genome by virus-specific duplex
TagMan Real Time PCR. Viral strains were molecularly characterized by automatic sequencing. T-
test, fisher’exact test and Kaplan-Meier curve analysis were used for analyzing the data.

Results: Patients’ follow up was conducted for a mean time of 486 days (range: 119-900 days) post
KTx. HPyVs viruria was present in 29/58 (50.0%) donors and 43/58 (74.1%) recipients. JCPyV
DNA was detected in 26/58 (44.8%) donors, and in 23/58 (39.6%) recipients; 18/58 (31.0%)
donor/recipient pairs showed identical JCPyV strains. BKPyV DNA was detected in 3/58 (5.17%)
donors and 18/58 recipients (31.0%), whereas MCPyV genome was detected in 2/58 (3.5%) donors
and 15/58 (25.9%) recipients. The median time of JCPyV, BKPyV and MCPyV reactivation was 1
(range 0-398), 81 (range 0-375) e 98 (range 0-544) days post KTx, respectively. HPyV replication
in kidney biopsies confirmed viruria data. Based on the association results, JCPyV infection was
protective against BKPyV, but not MCPyV infection (p<0.05). One patient developed nephropathy
associated to BKPyV/JCPyV coinfection.

Conclusions: JCPyV reactivation occurred in the early KTx phase and was probably due to the
strain transmitted from the donor. MCPyV and BKPyV replications occurred later post KTx and
was likely due to reactivation of recipient strains or primary infection. JCPyV replication occurring
during the first weeks post KTx might prevent BKPyV reactivation/infection. These data, taken
together, are significant to define the implication of HPyVs in kidney transplantation. Screening for
viral replication could be the most useful tool for the identification of patients at risk of post-
transplant complications.
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Introduction: Detection and measurement of prions associated with various transmissible
spongiform encephalopathies (TSE) is a key challenge for the management of these diseases. In the
last years several methods have been developed to increase the sensitivity of prion detection with
the aim of finding a reliable assay that could allow early diagnosis of prion diseases using a less
invasive sampling.

The Real Time Quaking Induced Conversion (RT-QulC) assay is a rapid and highly sensitive assay
for prion seeding activity that has been successfully applied to detect scrapie isoform of the prion

protein (PrPSC) in several different types of TSEs including sporadic Creutzfeldt-Jakob Disease
(sCJD). Recently, the European Center for Disease Prevention and Control (ECDP) has proposed
that RT-QulIC analysis of cerebrospinal fluid (CSF) or other tissues could be used for early
diagnosis of sCJD. In the present study we focused on the in vivo detection of CSF-derived

PrPSCJD in a series of Sardinian patients with an early clinical stage of sCJD.

Materials And Methods: CSF samples from 30 suspected subjects of sCJD recruited by
Neurological Units from Cagliari and other Sardinian cities were collected and stored to -80 °C

before analysis for the detection of prion by RT-QuIC assay. In the reactions, PrPSCJID propagates
in vitro by converting freshly added normal recombinant-PrP into the misfolded forms. Western
blotting and ELISA test were used for the measurement of 14-3-3 and tau marker proteins.

Results: RT-QuIC analysis showed positive reactions in 15/15 patients with probable or definite
sCJD and negative reactions in all other subjects without sCJD, in according with ECDP diagnostic
criteria.

RT-QuIC assay achieved a sensitivity and specificity of 100%, compared with other tests performed
on the cerebrospinal fluid (53% and 70% for 14-3-3; 86% and 82% for tau protein, respectively).

Discussion And Conclusions: Although the number of clinical samples analyzed in this study is
small due to the low incidence of the disease, the results are in line with previous studies and
demonstrate that RT-QuIC is a robust, specific and reliable assay for an early and ante-mortem
diagnosis of sCJD and has the potential to be used routinely in authorized clinical laboratories.
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Abstract

Gene editing created great expectancies of eliminating human immunodeficiency virus type-1
(HIV-1) from host cells and eradicating the infection. Little is known however about the fate of
excised proviruses. In this study, we treated cells bearing integrated HIV genome (provirus) with
clustered regularly interspaced short palindromic repeats/Cas9 (CRISPR/Cas9) and examined what
happened to the provirus once excised from the host cell genome.

To this aim, cells stably transduced with green fluorescent protein- or luciferase-labeled HIV
molecular clones were treated with CRISPR/Cas9 targeting the HIV long terminal repeats (LTR).
The excised provirus was monitored for persistence, rearrangements, and transcriptional activity.
The results showed that the HIV provirus is efficiently cut out from the host cell genome but also
demonstrated that the provirus persists for several weeks and rearranges in inter-molecular
concatemers with the aid of HIV Integrase. Furthermore, circularization restores functional LTR
exhibiting modest transcriptional activity per se that is strongly enhanced in the presence of
exogenous Tat and Rev as it may occur in a superinfection.

In conclusion, gene editing is indeed a promising tool to eradicate HIV infection, but the virus may
still be lurking and seeking for a second chance. This work highlights therefore a potential issue that
warrants further investigations before deploying CRISPR/Cas9 editing on a routine clinical basis.
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Introduction: Achieving antiretroviral therapy-free HIV remission in infected individuals are under
active investigation in HIV cure strategies. Little is known about the impact of short analytical
treatment interruption (ATI) on archived major resistance mutations (MRMSs).

Materials and Methods: 7 chronically HIV-1 infected patients (pts) with HIV-RNA <50cps/ml for
>10 years, undergoing towards ATI (APACHE) were analysed for total HIV-DNA (cps/106CD4"T,
by ddPCR) and pol sequences (HXB2 pol nt:170-1415, by Illumina MiSeq) before ATI (T1), at
viral rebound (VR) during ATI (T2) and at achievement of undetectable HIV-RNA after ART
resumption (T3). These data are also obtained at 3 similar time-points in 7 ART-treated pts with
HIV-RNA <50cps/ml for >lyear enrolled in the MODAT study (control-group, all in triple-
therapy). Intra-patient prevalence of MRMs (Stanford 2018) and of APOBEC3G-related mutations
was assessed at each time point. Wilcoxon signed-rank and Mann-Whitney tests are used to test
changes in MRM prevalence within and between APACHE and MODAT pts, respectively.

Results: APACHE pts experienced VR after ATI at a median (IQR) time of 4 (3-7) weeks and, after
ART resumption, achieved HIV-RNA<50cps/ml in 24 (4-29) weeks. Median (IQR) HIV-DNA
cps/10°CD4*T was 982 (692-1286) at T1, 1892 (146-3798) at T2, and 992 (553-2183) at T3, with
no significant change in total HIV-DNA overtime, despite a temporary expansion of peripheral HIV
reservoir during ATI (P=0.368). Comparing APACHE and MODAT subjects, no differences were
found on the first and third time for HIV-DNA (P= 0.620 and 0.530).

At baseline (BL), 5/7 APACHE and 3/7 MODAT carried MRMs with a median (IQR) intra-patient
prevalence of 38.1 (6.2-99.6) and 99.0 (47.1-99.5), respectively.

In APACHE, MRMs persisted during ATI in 2/7 (28.6%, both with an intra-patient prevalence
>99.0%) and in 4/7 (57.1%, with a median [IQR] intra-patient prevalence of 53.1 [2.6-99.7]) at
plasma level and in PBMCs, respectively. Post-ATI, HIV-DNA MRMs were found in 3/7 (42.8%)
individuals, with an intra-patient prevalence of 1.4%, 99.6%, and 99.8%. Comparing pre- and post-
ATI HIV-DNA sequences, MRMs with a BL intra-patient prevalence <80% significantly decreased
from pre- to post-ATI (intra-patient prevalence: 7.2 [1.8-29.8] vs. 0.0 [0.0-0.6], P=0.01). This
decrease occurred mainly in APOBEC-3G related MRMs. MODAT pts did not change MRM
prevalence between BL and follow-up, even considering MRMs with a BL intra-patient prevalence
<80% (P=0.180).

Discussion and Conclusion: This proof of concept study confirms that ATl does not affect the

amount of post-ATI peripheral HIV-DNA value, but suggests that ATl may be associated with
rearrangement of peripheral archived MRMs, and in some cases with their complete reversal.
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Introduction Measles (MeV) infection can be severe in immunocompromised individuals and lead
to complications including measles inclusion body encephalitis (MIBE). In some cases, MeV
persistence and subacute sclerosing panencephalitis (SSPE) occur even in the face of an intact
immune response. While relatively rare complications of MeV infection, MIBE and SSPE are
lethal. MIBE occurs in immunocompromised people 1 to 9 months after the viral infection, while
SSPE appears several years later, often in immunocompetent individuals. The pathogenesis of these
diseases remains poorly understood. In 2017 a large measles outbreak in Italy caused 4885 reported
cases and 4 deaths.

Materials and methods MeV sequences have been obtained from the brain of a patient who died of
MIBE, during the italian outbreak. The sequencing of the viral genome revealed alterations in
several genes including the envelope proteins --the receptor binding protein (hemagglutinin; H) and
the fusion protein (F). We characterized the biological effects of these mutations and compared
them to the mutated envelope proteins identified in patients who died of MIBE or SSPE during a
South African outbreak in 2009/2010. The fusion proprieties of the different F proteins have been
assessed by the fusion assay. The conformational state of the Fs has been evaluated using
monoclonal antibodies that recognize the pre-fusion or post-fusion conformation of the F protein.

Results In the more recent clinical MIBE case, like in the South African cases we characterized, the
viral fusion machinery was deregulated. The Italian F protein had three amino acid alterations, and
mediated cell fusion in the absence of known MeV cellular receptors -- in distinction to wt MeV F
which requires receptor-engaged H in order to fuse -- and was unstable and more readily activated
by heat. An alteration in H decreased its ability to promote F-mediated fusion.

Discussion and conclusions Analysis of singly mutated F proteins showed that all three altered
residues contributed to the receptor independent fusion and the thermal instability. The F bearing all
three mutations was activated most readily and was unstable even at 32° C. These results suggest
that the destabilization of F protein and increased fusogenicity represent features shared by several
CNS-associated MeV isolates.
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Introduction: Chronic obstructive pulmonary disease (COPD) is characterized by persistent
respiratory symptoms and airflow limitation due to airway and/or alveolar abnormalities. COPD
presents recurrent episodes of worsening of symptoms called exacerbations, where airway bacterial
colonization is a common feature. The composition of the lung microbiome changes between
healthy, smoking and COPD patients and also between acute phase or stable state of COPD.
Understanding the inflammatory and immunological events that lead to infectious exacerbations
and/or changes in the airway microbiome has the potential to provide novel pharmacological target
for intervention in COPD. The Human leukocyte antigen(HLA)-G has functions of regulation of the
immune response, is involved in various inflammatory pathologies and plays an immune-escape
role for microbiological infections (Rizzo et al. Future Microbiol 2016). We aimed to evaluate the
levels of soluble (s)HLA-G molecule in COPD at stable state and during exacerbations and to
correlate the level of SHLA-G with sputum microbial detection.

Materials and Methods: This is a post-hoc analysis of a previous study aimed to evaluate the
effect of adding inhaled corticosteroid (ICS) to long acting bronchodilator (LABA) on sputum
bacterial load (Contoli et al. ERJ 2017) in COPD (n=60). Stable moderate COPD patients were
recruited and randomized to receive either salmeterol/fluticasone 50/500 mcg bid (ICS/LABA) or
SALM 50 mcg bid (LABA) for 12 months. After baseline assessment, patients were seen every 3
months. At each visit lung function was assessed and induced sputum collected to evaluate
quantitative/qualitative bacteriology. SHLA-G levels was evaluated in sputum supernatants by
commercially available ELISA tests.

Results: Forty paired-samples of sputum obtained from COPD patients at baseline and after 1 yr of
treatment were included in the analysis. No demographic, functional or clinical parameters
correlated with sHLA-G levels at baseline. At baseline the higher are the levels of sSHLA-G, the
higher are the levels of total bacterial load (p=0.05; r=0.39). In COPD patients treated with
ICS/LABA, the increase in bacterial load was paralleled by an increase in sputum sHLA-G levels
(p<0.05 at 1-yr vs baseline). A significant increase in sputum sHLA-G levels was found at
exacerbation (n=11; p<0.001) and in particular when a potential pathogen bacterium (PPB) was
detected.

Discussion and conclusions: At stable state, sputum sHLA-G levels reflect modification of sputum
microbiological composition in COPD patients. The highest levels are detected during exacerbation
when a PPB is concomitantly detected, suggesting the role as an immune-escape mechanism.
Targeting HLA-G can represent a pharmacological intervention able to modulate susceptibility to
infections in COPD.
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Introduction: Crohn’s Disease (CD), included in inflammatory bowel disease, is characterized by
continuous remissions and reactivations. CD patients show over-colonization of the intestinal
mucosa, mainly due to species belonging to the family of Enterobacteriaceae, and particularly
Escherichia coli. Adherent-invasive Escherichia coli (AIEC) strains, a new pathotype of E.coli,
were isolated for the first time from CD patients intestinal mucosae. These strains are able to
survive and replicate within epithelial cells and macrophages, without inducing apoptosis. The
presence of AIEC destabilizes the intestinal barrier directly, thanks to its adhesive-invasive
properties, or indirectly by activating resident macrophages to produce pro-inflammatory cytokines.
Minimize CD symptoms, improve quality of life, avoid disease complications, reach and maintain a
remission state in CD patients, represent the main therapies targets. Given the impact of AIEC on
CD pathogenesis, many researchers are evaluating possible treatments aimed at controlling AIEC
strains in intestinal mucosa. Strategies are all aimed to prevent AIEC replication or its adhesion and
invasion of intestinal cells and macrophage. Nowadays, however, a truly effective strategy is not
present, and further investigations are needed in this area.

Aim: The objective of the present study was to evaluate the predatory ability of B. bacteriovorus
versus the AIEC pathotype (strain LF82), in order to assess its possible therapeutic use in CD
patients.

Materials and Methods: Predation assays were carried out in planktonic co-cultures of predator
and prey. The predatory activity of B. bacteriovorus was evaluated both as therapeutic agent, on
preformed biofilms, and as biofilm formation prevention agent. The impact of B. bacteriovorus on
AIEC adhesive and invasive abilities on intestinal cell lines was also assessed. Finally, the
therapeutic capacity of the predator B. bacteriovorus was evaluated on the animal model Galleria
mellonella.

Results. B. bacteriovorus showed a clear predatory activity against the AIEC strain both in
planktonic growth form and on prevention and destruction of AIEC biofilm. Furthermore, the
adhesive and invasive capacity of the AIEC strain on the Caco? intestinal line decreased in presence
of B. bacteriovorus. Preliminary results of the experiments with Galleria mellonella indicated the
non-toxicity of the predator strain B. bacteriovorus towards Galleria mellonella.

Discussion. The results obtained indicate B. bacteriovorus as a good candidate, which could be
useful for the control of AIEC strain at intestinal muco