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Deficite imunitare

 Imunitate umorala

* Hipo/agamaglobulinemia congenitala (infectii cu bacterii cu multiplicare extracelulara)
» Deficit de IgA (infectii respiratorii/digestive repetate)

Deficit de complement (infectii cu bacterii cu multiplicare extracelulars, Neisseria C6-9)

o Splenectomia (pneumococ H.influenzae, meningococ)

* Neutropenii |

Anomalii functionale ale granulocitelor (granulomatoza cronica familial3, deficit de G6PDH)

Deficite de limfocite T (infectii cu germeni cu dezvoltare intracelular3)
* Congenital: sindrom Di George
* Dobandit: hemopatii maligne, transplante, tratamente imunosupresoare, denutritie, infectie HIV

e Alte deficite imune:
e Diabet zaharat
e Ciroza hepatica, etilism (pneumococ, infectarea spontana a lichidului de ascita)

* Tratamente: corticosteroizi, anticorpi monoclonali, chimioterapie



Infectii la pacientul neutropenic

e Pacientii cu neutropenie sunt in mod particular
vulnerabili la infectii; riscul de infectie creste cu
severitatea si durata neutropeniei

* Incidenta neutropeniei febrile variaza in functie

de tipul de malignitate

* 80% in cancere hematologice

e 10-50% post-tratament pentru tumori solide

10-30% bacteriemie

—

Sepsis

Dougla COID 2022, Freifeld CID 2011, Nesher Inf 2014, Klatersky IJAA 2007
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Bacterii frecvente in infectiile la pacientul neutropenic

*Cutanat 10-20%
*Orofaringe, peridontium 15-25%
“Tract digestiy ifita 4%
*Plamani 10-15%
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Gram pozitivi

Coagulase-negative staphylococci
Staphylococcus aureus, including methicillin-resistant strains
Enterococcus species, including vancomycin-resistant strains
Viridans group streptococci
Streptococcus pneumoniae
Streptococcus pyogenes

Gram negativi
Escherichia coli
Klebsiella species
Enterobacter species
Pseudomonas aeruginosa
Citrobacter species
Acinetobacter species
Stenotrophomonas maltophilia

Cateter

Mucozita,
Gura
Respirator

Mucozita,
Intestin

MR-CNS,

MRSA 20-80%; VISA/GISA
Vancomycin Resistant
Enterococci (VRE)
Penicillin Resistant
Pneumococci (PRP)

Carbapenem Resistant
Enterobacterales (CRE)

Pseudomonas MDR (DTP)
Acinetobacter MDR




Epidemiologia infectiilor la neutropenici

Cattaneo C  Italia/

et al., 2016 2012-2014
AliR et al., Turcia/
2020 2006-2016
WeberSet  Germania/
al., 2021 2006—-2019

Alves J et al Microorganisms 2023

GPB 44.8%: CoNS 25.4%,

GNB 38.4%: Enterobacterales

28.1%,
P. aeruginosa 10.5%,
Polimicrobiene 15.7%

GPB 48.3%:

CoNS 37.8%, S. aureus 2.5%,
Enterococcus 5%

GNB 42.4%: E. coli 19.4%,
Klebsiella spp. 11.8%,

Colonizatori cutanati: 24.8%
Escherichia spp. 19%;
Enterococcus spp. 13%

MRCoNS 77.6%,
MRSA 80%
ESBL-E 23.2%
CRE 9%
MDR-Pa 27%

MRCoNS 84.6%,
MRSA 19.2%

VRE 21.6%

ESBL-E 39.4%

CRE 9.8%
CRPA/CRAB 32.6%

VRE 10%
MDR GNB 6.8%
CR-GNB 2.5%

CRE + MDR-Pa: 29.6 vs.
6.1% (p < 0.01)

ESBL 27.5% vs. 11.7%
(p<0.01),

CRE 65.4% vs. 14.8%

(p <0.01),

MDR non-fermentativi:
68.2% vs. 20.4% (p < 0.01)

CR-GNB: 62.5% vs. 4.7—
18.7%



H ~ Bip Bucs, No Drucs
A m e n I nta rI : As Antibiotic Discovery Stagnates ...

A Public Health Crisis Brews

* HA-MRSA, CA-MRSA
e Vancomicin Resistant Enterococcus spp (VRE)

e ESBL Enterobacteriaceae
e Bacili Gram negativi rezistenti la carbapeneme (KPC, NDM, OXA)
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Antibiotics:
will they
wark ?
o
1:\6 ] . . need them??
ge “Infectious diseases physicians are alarmed by the prospect

that effective antibiotics may not be available to treat seriously
ill patients in the near future. There simply aren’t enough new
drugs in the pharmaceutical pipeline to keep pace with
drugresistant bacterial infections, so-called ‘superbugs.””
1998 Joseph R. Dalovisio, MD IDSA President 2020




Antibiotic Stewardship (AMS) (utilizarea judicioasa a antibioticelor)

Specialist

terapie _ .
intensiva, * Cele mai multe spitale nu au
oncolog personal dedicat
' programelor de utilizare
judicioasa a antibioticelor

hematolog

e Personalul care lucreaza in
g o Specialist boli acest domeniu trebuie sa fie
Microbiolog I~ infectioase bine pregatit si sa aiba
autoritatea sa implementeze
interventiile necesare

* Optimizarea terapiei se
poate realiza numai prin

Epidemiolog Implicarea unei echipe

multidisciplinare




“Antimicrobial Stewardship” (utilizarea judicioasa a
antibioticelor) la pacientii cu neutropenie

* AMS au ca obiectivimbunatatirea prognosticului
pacientilor si scaderea efectelor adverse printr-o utilizare
adecvata a antimicrobienelor.

* Numarul studiilor despre programele AMS la pacientii
neutropenici este limitat.

* Pacientii cu cancere sunt exclusi din majoritatea acestor
studii, chiar daca ei sunt dintre cei mai vulnerabili
pacienti la infectii produse de MDR, fiind mult mai expusi
la utilizarea antibioticelor cu spectru larg.

115 D”

Right
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Strategiile de utilizare judicioasa a antimicrobienelor (1)
Diagnostic

* Initierea tratamentului antibiotic empiric trebuie sa fie declansata de
febra si semne clinice si NU de proteina C reactiva sau alti biomarkeri



Masurile de aplicat in prima ora de la diagnosticul sepsisului

The 2018 hour-1 bundle from the Surviving Sepsis Campaign (SSC)

The five key elements of hour-1 bundle

1. Measure lactate level. Remeasure if initial lactate is =2 mmol/L..

2. Obtain blood cultures prior to administration of antibiotics.

3. Administer broad-spectrum antibiotics.

4. Begin rapid administration of 30 mL/kg crystalloid for hypoten-
sion or lactate =4 mmol/L..

5. Apply vasopressors if patient is hypotensive during or after tluid
resuscitation to maintain MAP =65 mm Hg.

Adapted from Levy et al. Crit Care Med. 2018



Biomarkeri folositi in managementul sepsisului

= Adjunct to clinical judgment to assess risk for bacterial
= PCT expression is upregulated infection
in response to bacterial Kinetics over time have prognostic implications

Procalcitonin Diagnostic

(PCT) Prognostic infection - | = PCT-guided antibiotic s?ewardsh[predmes antih_lotlc
= PCT expression is reduced in exposure and shows evidence for improved survival
response to viral infection = Limited data in immunosuppressed patients
= |[ncreased PCT also in noninfectious conditions
= Stimulated by cytokines
CRP Diagnostic : :;:r:;c;flii;ir;::;;iz;ncjp after Established marker of infection and inflammation
Prognostic damage (within 6-8 h, peak 36- = |Low specificity
50 h)
= |ncreased levels in hypoxia,
Lactate Prognostic stress, and critical illnessasa = Prognostic predictor of mortality
product of anaerobic glvcolysis

Heilman E et al. Semin Respir Crit Care Med 2019



Strategiile de utilizare judicioasa a antimicrobienelor (1)

Diagnostic

* |nitierea tratamentului antibiotic empiric trebuie sa fie declansata de febra si
semne clinice si NU de proteina C reactiva sau alti biomarkeri

 Evaluarea riscului

- Pacientii cu neutropenie profunda (<100 cell/mm3) si prelungita (>7 zile)
au un risc de infectie si severitate mai mare

- Screening-ul pentru patogeni MDR (Enterobacterii ESBL, rezistente la
carbapeneme (CRE), MRSA) ar putea ghida utilizarea empirica a antimicrobienelor.




Decizia de utilizare a antibioticelor pe baza evaluarii riscului

e Pacientii cu risc crescut, neutropenie cu durata prelungita (>7 zile), profunda
(<100 cells/mm3) si/sau cu comorbiditati, ar trebui sa primeasca tratament
antimicrobian empiric iv cu spectru larg.

 Tratamentul trebuie sa tina de asemenea cont de:
e Localizarea infectiei,
e Manifestarile clinice (ca hTA),
e Datele locale de epidemiologie,
* Antecedente de infectie sau colonizare cu microorganisme MDR

e >30% colonizare MDR la pacientii cu cancere hematologice; epidemiologia variaza intre tari si centre.

e Unele studii raporteaza o concordanta considerabila (80%) intre tulpinile izolate din bacteriemii si
cele din colonizari



Rolul laboratorului de microbiologie in
utilizarea judicioasa a antibioticelor

* Furnizeaza diagnosticul etiologic (o stransa colaborare intre microbiolog si
medical currant este baza implementarii utilizarii judicioase a antimicrobienelor),

e Raportarea susceptibilitatii (modul de raportare poate fi diferit cumulativ, in
cascada sau selectiv, cu mesaje aditionale subliniind anumite aspecte pe
rapoarte),

» Testele rapide de diagnostic si metodele rapide de testare a susceptibilitatii
antimicrobiene.



Eficacitatea diagnosticului molecular rapid in imbunatatirea
terapiei tintite

Microscopie IDENTIFICARE

Antibiograma

Oj oiri Terapie cvasi-fintit3 | Terapiefintia
TAE Terapie cvasi-intit3  erapiegintts



Biofire Blood Culture Identification Panel

Bacterii Gram pozitive Bacterii Gram negative m Gene de rezistenta

Enterococcus faecalis Acinetobacter baumannii Candida albicans  CTX-M
Enterococcus faecium Bacteroides fragilis Candida auris IMP
Listeria monocytogenes Enterobacter cloaceae Candida glabrata  KPC
Staphylococcus spp Escherichia coli Candida krusei mcr-1

S. aureus Klebsiella oxytoca, aerogenes Candida mec A/C

pneumoniae parapsilosis
S. epidermidis Proteus Candida tropicalis NDM
S . lugdunensis Salmonella Cryptococcus OXA-48 like
neoformans/gatti

Streptococcus spp Serratia marcescens Van A/B

S. agalactiae, Haemophilus influenzae VIM

S. pneumoniae Neisseria meningitidis

S. pyogenes Pseudomonas aeruginosa

Stenotrophomonas maltophilia



Strategiile de utilizare judicioasa a antimicrobienelor (2)

Antimicrobienele folosite (Drug)

e Tratamentul antimicrobian empiric adecvat este asociat cu prognostic
mai bun.

e Ghidurile de tratament standardizeaza practicile de prescriere pe baza
epidemiologiei locale.

 Monoterapia vs terapia combinata eficacitate similara.



Monoterapie vs asocieri

 Monoterapia este |a fel de eficace ca asocierile daca antibioticul este activ
e Aminoglicozidele NU sunt considerate terapie adecvata in monoterapie

e Asocierile cresc probabilitatea de “acoperire” a unor germeni rezistenti



Masurile de aplicat in prima ora de la diagnosticul sepsisului

The 2018 hour-1 bundle from the Surviving Sepsis Campaign (SSC)

The five key elements of hour-1 bundle

1. Measure lactate level. Remeasure if initial lactate is =2 mmol/L..

2. Obtain blood cultures prior to administration of antibiotics.

3. Administer broad-spectrum antibiotics.

4. Begin rapid administration of 30 mL/kg crystalloid for hypoten-
sion or lactate =4 mmol/L.

5. Apply vasopressors if patient is hypotensive during or after tluid
resuscitation to maintain MAP =65 mm Hg.

Adapted from Levy et al. Crit Care Med. 2018



Alegerea tratamentului antibiotic pentru infectiile cu germeni
multirezistenti

What's my UNDER PRESSURE

histary?

Chaibi, K. et al Antibiotics 2022



Este necesara “acoperirea” cocilor G (+) rezistenti de la inceput?

 Mortalitatea si durata febrei nu se modifica in studii care includ sau nu vancomicina in regimul

empiric initial

e Staphylococcus epidermidis are patogenicitate relativ redusa

Cand este nevoie de antibiotice pt G(+)

+ Hemodynamic instability or other evidence of severe sepsis
¢+ Pneumonia documented radiographically

+ Positive blood culture for gram-positive bacteria, before final
identification and susceptibility testing is available

¢ Clinically suspected serious catheter-related infection (eg, chills or
rigors with infusion through catheter and cellulitis around the
catheter entry/exit site)

+ Skin or soft-tissue infection at any site

¢ Colonization with methicillin-resistant Staphylococcus aureus,
vancomycinresistant enterococcus, or penicillin-resistant Strep-
tococcus pneumoniae (see text)

+ Severe mucositis, if fluoroquinolone prophylaxis has been given
and ceftazidime is employed as empirical therapy

Freifeld AG et al. CID 2011

1. Hemodynamic instability or other evidence of severe sepsis, septic
shock or pneumonia or

2. Colonization with MRSA or VRE or

3. Suspicion of serious catheter-related infection e.g. chills or rigors with
infusion through catheter and cellulitis around the catheter exit site or

4. Skin or soft-tissue infection at any site

Averbuch D et al. Haematologica 2013



Strategiile de utilizare judicioasa a antimicrobienelor (3)

Doza

e Subdozarea antibioticelor este asociata cu esec terapeutic si prognostic mai
prost.

 Doza de incarcare, cand este indicata, este importanta.

* Administrarea beta-lactaminelor in perfuzie prelungita este asociata cu
prognostic mai bun.

* Dozarea nivelurilor serice de antimicrobiene asigura atingerea dozelor eficace si
previne supradozarea, asociata cu efecte adverse.



Strategiile de utilizare judicioasa a antimicrobienelor (4)
Durata

Administrarea cu durata mai scurta a antibioticelor pare sigura si nu impacteaza
considerabil prognosticul, reducand totodata utilizarea antibioticelor cu spectru larg.



Durata tratamentului antimicrobian empiric

European Conference on

IDSA 2010 Infections in Leukemia 2011

Febra fara documentare microbiologica

Tratamentul trebuie

continuat pana la iesirea din Escaladare* Dezescaladare**

neutropenie (>500 cel/mm3)

A 4 A 4

Stabil si afebril la 72-96h

sau mai mult (B-I1).

Considerarea opririi AB daca
durata AB>72h si afebrilitate > 48h

*Clinic stabil; fara colonizare/infectii anterioare MDR; epidemiologie locala MDR-rar
** Soc septic; colonizare/infectii anterioare MDR; epidemiologie locala MDR-frecvent

Freifeld AG et al. CID 2011 Averbuch D et al. Haematologica 2013



Episoadele de neutropenie febrila nu sunt la fel...

Riscul asociat conditiei
subiacente

e Ridicat
* |ntermediar
e Scazut

Riscuri

Deces

Soc septic/admitere in UTI
Bacteriemie

Febra recurenta

Diagnostic

Febra de cauza neprecizata
Infectie documentata clinic
Infectie documentata
microbiologic (eg bacteriemie)

Evolutia episodului

e Persistenta febrei
e Afebril

Beneficii

Durata antibioticoterapiei
Clostridioides difficile
Rezistenta

Infectii fungice invazive
Durata spitalizarii




Strategiile de utilizare judicioasa a antimicrobienelor (5)

Dezescaladare

Dezescaladarea pe baza diagnosticului microbiologic este sigura si nu are impact
negativ asupra prognosticului, reducand utilizarea antibioticelor cu spectru larg



Concluzii

Inceperea la momentul adecvat si controlarea sursei de infectie sunt cruciale Tn
optimizarea managementului antibiotic la pacientii neutropenici.

O balanta adecvata intre teama de a nu “rata” un germene si riscul de
emergenta a rezistentei necesita cunostinte detaliate despre susceptibilitatea
locala si o echipa multidisciplinara.

Metodele de diagnostic rapid imbunatatesc utilizarea empirica a antibioticelor
la pacientii neutropenici.

Scurtarea duratei tratamentului asigura imbunatatirea profilului de siguranta.

Abordarea 5D adecvata (diagnostic, drog, doza, durata, dezescaladare)
reprezinta o strategie menita sa imbunatateasca utilizarea antimicrobienelor.
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