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ABSTRACT

The infectious disease (ID) specialist is a clinician who manages patients with bacterial, viral, fungal or parasitic
infections, particularly the most complex, difficult-to-treat or emerging ones. Although most ID specialists
consider their added value self-evident, this view is not universally shared, and the supporting evidence deserves
wider recognition. This review summarizes the literature on the relevance and impact of the specialty in the
hospital setting. Published studies suggest that ID consultation improves the diagnostic work-up, the
appropriateness of antimicrobial therapy and the management of community-acquired, nosocomial and complex
infections, with the timing of the intervention and continuous involvement in patient care appearing decisive. We
also describe the competencies that define the specialty (transversality, organizational capacity and the role of
anti-infective referent) and the recent developments reshaping its practice, including infection prevention and
control, telemedicine, rapid diagnostics, nanomaterials and artificial intelligence. This synthesis is of particular
relevance in Morocco, where the specialty has been established in the civilian sector for about two decades but
remains nascent within the military health service.
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INTRODUCTION the University Hospital of Casablanca, where 1D

Infectious diseases is the clinical medical discipline
dedicated to the study of infectious agents, the
mechanisms by which infections are transmitted, and the
means of preventing and treating them, at both the
individual and the collective level. It draws on skills in
clinical microbiology, anti-infective pharmacology,
epidemiology and health surveillance. It currently faces
multiple challenges: new infections in
immunocompromised  patients, healthcare-associated
infections, "difficult-to-treat" infections (complex bone
and joint infections, multidrug-resistant bacteria), HIV,
emerging infections — the COVID-19 pandemic being a
recent illustration — and tropical or imported diseases
among migrants, repatriated persons and travelers.

In Morocco, infectious diseases has existed as a full
medical specialty for about twenty years, particularly at
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specialists have played a major role in patient care,
infection control and antibiotic stewardship. The
discipline is more recent at the University Hospital of
Rabat and, even more so, within the military health
service, where the first ID resident was recruited only in
2017. This recent development was accompanied, on 7
March 2016, by the inauguration, at the Mohammed V
Military Teaching Hospital in Rabat, of the Center for
Virology, Infectious and Tropical Diseases — a national
reference facility dedicated to the diagnosis and
treatment of viral, bacterial, parasitic and fungal
infections, the management of highly contagious
diseases, the surveillance of emerging and re-emerging
pathogens, and continuing education and research in the
field.
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It is within this context of a still-young implantation in
Moroccan military facilities that the present work finds
its relevance; it aims to report the literature on the value
and importance of hospital-based infectious diseases
practice.

1. History and recognition of the discipline

The history of infectious diseases is inseparable from
that of nosocomial infection. Until the mid-18th century,
life expectancy in Europe — close to that of prehistoric
times — hardly exceeded 25 years, with bacterial and
viral infections being the leading cause of mortality, even
setting aside great famines and wars. Long attributed to
mysterious causes, or even deemed inevitable, "hospital
rot" gradually gave way to the concept of nosocomial
infection thanks to the work of pioneers such as Ignaz
Semmelweis and Florence Nightingale on hospital
hygiene.

In the 19th century, Robert Koch identified the agents
responsible for anthrax, tuberculosis and cholera, while
Louis Pasteur developed the first vaccines and
demonstrated the role of germs in infectious diseases —
work that prompted Joseph Lister to introduce surgical
asepsis. The discovery of antibiotics then radically
transformed the management of infections; but from the
1950s-1960s onwards, the rise of excessive prescribing
and self-medication brought a growing proportion of
resistant bacteria, which would become the driving force
behind the organizational structuring of the fight against
nosocomial infection.

Although infectious diseases became a collective
concern as early as the 19th century, it was not until the
1970s that they were recognized as a full medical
specialty, in connection with the discovery of new
vaccines and new diseases. In France, this academic
recognition dates from 1984, under the title "Infectious
and Tropical Diseases" (Maladies Infectieuses et
Tropicales); the term "infectiology" (infectiologie), now
established through usage, better reflects current
practice, which is centered on the most complex
bacterial, viral, fungal or parasitic infections and on
emerging diseases.

2. Added value of the infectious disease physician in
the hospital

2.1 Overall clinical and economic impact

In this era of responsible management of healthcare
expenditure, specialists in all disciplines are under
growing pressure to demonstrate their value to patients,
hospitals and third-party payers; some authors have even
suggested that specialists contribute excessively to the
overall cost of care without sufficient quality to justify
it.2 1t is therefore imperative that 1D physicians be able
to demonstrate their value to patients, families,
physicians, hospital administrators and regulators.®!

The available data are, however, heterogeneous. Classen
et al. (1997), in a cohort of 496 patients at a tertiary care
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center in Utah, showed that patients who received an ID
consultation had longer hospital stays and higher
antibiotic costs than matched controls — except when
the consultation took place in the final third of the stay,
when length of stay and costs were instead lower, which
underlines the importance of the timing of the
intervention rather than its principle.” The rate of ID
consultation also varies widely between institutions:
from 2.1 to 4.1% in community hospitals versus 2.2 to
6% in tertiary care hospitals.”® In an Israeli series of
14,005 consultations over five years, 58% concerned
therapy, 13% diagnosis and 24% both, with a change in
treatment recommended in 46% of cases™™:; another team
found an erroneous diagnosis by the admitting physician
in 7% of consultations and treatment judged suboptimal
in 41% of cases before the ID specialist's intervention.
Telephone or *“curbside" consultations, unpaid but
frequent in daily practice, illustrate the informal
?sllailability that the 1D physician offers to colleagues.[”

Several disease-specific studies point in the same
direction: a better bone recovery rate in osteomyelitist*Y,
shorter lengths of stay, fewer readmissions and greater
patient satisfaction among patients managed by ID
physicians rather than by internists"?, and better
therapeutic appropriateness in urinary tract infections™!,
Staphylococcus ~ aureus endocarditist and  HIV
infection.™ Finally, numerous studies converge to show
the impact of ID physicians on the reduction of
expenditure related to antibiotic use, without
deterioration of clinical outcomes, in the management of
nosocomial or post-traumatic infections.[>6"]

2.2 Management of community-acquired infections
The ID physician must be able to prevent, diagnose and
manage community-acquired infections, particularly in
their severe forms — endocarditis, meningitis, bone and
joint infections, chronic infections (HIV, hepatitis B and
C) — as well as infections associated with
immunosuppression (transplant recipients, neutropenic or
sickle cell patients).

Several studies have shown that these consultations
improved the management of bacteremia™® %!, antibiotic
use, therapeutic appropriateness and the cost of care.[?2%%
Borer et al. (2004) compared, in 402 febrile adults
consecutively admitted to two internal medicine
departments of the same hospital, the care provided by
ID specialists with that provided by other specialties:
patients followed by ID specialists more often received
an appropriate diagnosis on admission and at discharge,
and the five minimum recommended diagnostic tests for
a febrile syndrome were performed in 82% of cases
versus 39% in the other department (p < 0.001).
Antibiotic therapy was also more often appropriate
(55.5% versus 43%, p = 0.012), with no associated
increase in drug costs.”) These results are consistent
with the finding that up to 50% of hospital antimicrobial
use may be inappropriate®® and that controlling
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antibiotic consumption therefore remains a difficult goal
to achieve without the direct and continuous involvement
of the ID physician in patient care, rather than a simple
one-off consultation.**")

2.3 Surveillance and prevention of healthcare-
associated infections

Routine  microbiological  surveillance,  antibiotic
stewardship protocols and ID consultation contribute to
early diagnosis and appropriate antibiotic treatment of
infections, particularly nosocomial ones. A four-year
prospective cohort study conducted in an intensive care
unit by Raineri et al. thus showed that a systematic 1D
consultation program improved the appropriateness of
antimicrobial prescribing and adherence to local
guidelines, with appropriate antibiotic therapy in turn
being associated with reduced ICU mortality.*®

A US study conducted in a center that had experienced a
significant increase in infections after mechanical
circulatory support (MCS) instituted a systematic 1D
consultation before device implantation, comprising
preoperative assessment of infectious risk, selection of
the optimal timing of perioperative antibiotic
prophylaxis, and an outpatient follow-up protocol
providing for a consultation within 48 hours of any local
sign of infection. This policy resulted in a trend toward a
reduction in the incidence of MCS infections, from
11.2% over the 2008-2009 period to 7.3% over the 2010-
2012 period, with comparable implantation volume.! A
Japanese study likewise showed that an infectious
diseases service, even a part-time one, improved patient
and antimicrobial management: the number of days of
treatment with meropenem, cefepime and anti-
Pseudomonas agents decreased significantly after the
introduction of weekly consultations, while that of
piperacillin-tazobactam increased.”

2.4 Management of complex infections

"Complex infections" are those whose management is
made difficult either by the physicochemical conditions
of the infected site (bone and joint infections, foreign-
body infections), by the characteristics of the pathogen
(polymicrobial infections, multidrug-resistant bacteria,
rare agents), or by an immunosuppressed context.

A multicenter Italian study of 311 patients (prosthetic
joint  infections,  osteomyelitis,  spondylodiscitis,
infections of fixation hardware) showed that after
consultation with an ID specialist, the wuse of
microbiological tests, imaging and biological markers of
inflammation increased significantly, while inadequacies
in treatment duration, dosage or administration schedule
decreased.®  Similarly, an Indian study in cancer
patients showed that a systematic ID consultation within
24 hours of a positive blood culture for a Gram-negative
bacterium reduced the prevalence of meropenem-
resistant organisms, underlining the value of dedicated
expertise in Iimitin? the spread of bacterial resistance in
the hospital setting.*?
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3. Competencies and fields of responsibility of the
infectious disease physician

Beyond his or her clinical role, the ID physician draws
on a set of competencies that are both common to all
medical specialties and specific to the discipline.!

Common competencies include basic scientific
knowledge  (physiology, bacteriology, virology,
parasitology, epidemiology, hygiene); clinical reasoning
and therapeutic decision-making — clinical and
paraclinical synthesis, individual and collegial decisions
(staff meetings, multidisciplinary team meetings),
adaptation of strategy to new information, emergency
management; and communication skills; empathetic
listening, clear and tailored information, breaking bad
news, and respect for privacy and decision-making
autonomy. These are complemented by communication
with care teams (information transfer, concerted
decisions, medical record traceability), care management
and organization (team leadership, interprofessional
cooperation, awareness of one's limits, updating of
protocols), evaluation and continuous improvement of
practice (self-assessment, critical literature review,
teaching, continuing professional development), and
knowledge of the institutional environment (hospital
governance, human resources management, costs of
procedures).

Competencies specific to infectious diseases revolve
around three axes. First, transversality: joint work with
other organ specialties for specific diagnostic or
therapeutic procedures, cooperation with microbiologists
and infection control specialists, coordination of complex
infectious situations, collaboration with intensivists in
severe cases, and availability — including by telephone
— for diagnostic and therapeutic advice to general
practitioners or  specialist  colleagues.  Second,
organizational capacity: knowledge of individual and
collective preventive measures for communicable
diseases, mastery of the indications, contraindications
and modalities of curative and prophylactic treatments,
organization of isolation techniques and of
microbiological sampling and transport, and participation
in crisis units during infectious emergencies. Third, the
role of anti-infective referent: the ID physician leads
therapeutic advice networks, contributes to the sparing of
anti-infectives and to limiting the emergence of
resistance, disseminates the recommendations issued by
the competent bodies (Ministry of Health, learned
societies) and promotes the policy of appropriate anti-
infective use at the bedside.

4. Recent advances and perspectives

Healthcare-associated infections remain a major issue: an
Iranian meta-analysis reports that approximately 8% of
patients hospitalized in military settings acquire an
infection during their stay®, while the World Health
Organization, in its first global report on infection
prevention and control, stresses that well-conducted
prevention and control programs can reduce nosocomial
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infections by 70%P — the COVID-19 pandemic
having, moreover, revealed major gaps in this area in
most countries.

Technological innovation is transforming the practice of
infectious diseases. The WHO has thus compiled a
compendium of 24 innovative health technologies
deployable with limited resources, ranging from simple
colorimetric reagents to portable respiratory monitoring
devices.® Telemedicine, whose growth accelerated with
the COVID-19 crisis, has a natural application in
infectious diseases for the follow-up of chronic
conditions, of HIV-positive patients, or of post-operative
courses that do not require in-depth clinical examination
— a teleconsultation at day 7 or day 14, for example,
which can be supplemented by an in-person consultation
if there is doubt about progress.*) On the diagnostic
side, techniques such as the line immunoassay (LIA) or
the RIBA test, which use synthetic or recombinant
antigens, allow a more precise, more sensitive and faster
diagnosis of infectious diseases.*"!

These developments take place in a context in which
medical practice must continually adapt to countless
parameters: globalization, migration, climate change,
artificial intelligence and technological novelties.*
Several innovative treatment avenues are being explored:
nutritional modulation of the immune response, through
intake of vitamins D and C or trace elements
(magnesium, zinc, selenium)“”: nanomaterials, whose
bactericidal properties offer prospects for combating
resistant bacteria, although the development of a
nanomaterial-based drug remains a long-term goal®!:
and artificial intelligence, of which machine learning is
already, in clinical practice, the most widespread
application in infectious diseases among health
disciplines (15.6% of recorded uses), mainly for
prediction, diagnosis and surveillance purposes.*?

CONCLUSION

The infectious disease physician is a clinician who
manages patients with bacterial, viral, fungal or parasitic
infections, particularly the most complex ones and
emerging infectious diseases. His or her expertise makes
it possible to establish a relevant diagnostic and
therapeutic  indication, to choose anti-infectives
according to multiple criteria, and to monitor their
efficacy and tolerability. The ID physician plays a central
role in the recognition, alerting and individual and
collective prevention of the spread of communicable
diseases, and contributes, through field clinical
experience, to the assessment of the ecological and
economic impact of infectious diseases on the hospital
and the community.

Through this synthesis, we hope to have helped highlight
the importance of the infectious disease physician in the
modern hospital landscape — a finding that takes on
particular significance in a context, such as that of the
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Moroccan military health service, where the discipline is
still being structured.
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