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SEPSA IN SEPTICNI SOK

= SEPSA: Zivljenje ogrozajode stanje, kjer pride do odpovedovanja organskih sistemov (ASOFA > 2) zaradi
neustreznega odgovora organizma na okuzbo (,dysregulated host response to infection®) .

= SEPTICNI SOK

= dodatno pomembne cirkulatorne, celicne in metabolne spremembe, Ki
prestavljajo dodatno tveganje za smrtnost

= klinicno = SEPSA + vazoaktivni podpori za
MAP > 65 mm Hg IN laktat > 2 mmol/L v odsostnosti hipovolemije

m  Bolnisnhicha smrtnost:

u Sepﬂéni 8ok: >40%

1. Singer M et al. JAMA. 2016; 315(8): 801-10, 2. Bauer M et al. Crit Care. 2020 May 19;24(1):239
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30-day septic shock mortality in percent (random effects)

s Observed
— 2009 - 2011 APC =-10.24*
— 2011 -2017 APC =0.59

2009 2010 2011 2012 2013 2014 2015 2016 2017

Year

* Indicates that the Annual Percent Change (APC) is significantly different
from zero at the alpha = 0.05 level



ZDRAVLIJENJE SEPSE

ik =

Protimikrobno zdravljenje Podporno zdravljenje Kontrola izvora (angl|.
- 5 - »sSource control*)
®  pravilna izbira ®  tekocinsko ozivljanje _
protimikrobne terapije o = slabe raziskave
= padzor (,monitoring”)
= &as uvedbe . steroid m tezko kvantificirati
protimikrObne terapije ™} pogosto izkoriééanje
® odstranjevanje

= pravilen odmerek in ¢as zunanjih virov

: . ,toksinov*

infuzije

. . ®  podpora organov

®  antibioticni podp &
,stewardship“



IMUNSKI SISTEM: NARAVNA ODPORNOST

IN SPECIFICNA IMUNOST

Park JE et Kim DH. Adv Healthc Mater. 2025 Feb;14(5):e2304496
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PRIROJENE MOTNJE IMUNOSTI

Classification and Examples

Clinical Presentation

Disorders of Innate Immunity

Disorders of Adaptive Immunity

Combined immunodeficiencies
» SCID
« T-,B*
e  yc deficiency
. JAK3 deficiency

e T-,B™
o  ADA deficiency
o RAG 1/2 deficiency
» DiGeorge syndrome
» Hyper IgE syndrome (STAT3 LOF)

»  Wiskott-Aldrich syndrome

» Ataxia telangiectasia

Severe, recurrent, opportunistic infections; failure to thrive;
diarrhea; rash

Hypoparathyroidism; seizures; cardiac abnormalities; facial
dysmorphism; infection

Chronic dermatitis; recurrent, severe lung infections; skin
infections; bone fragility; failure to shed primary teeth

Microthrombocytopenia with bleeding and bruising; eczema;
recurrent bacterial and viral infections; autoimmune disease

Chronic sinopulmonary disease; cerebellar ataxia; small, dilated
blood vessels of the eyes and skin; malignancy

Phagocyte defects
» Chronic granulomatous disease

» Leukocyte adhesion deficiency

Severe infection; abscesses with granuloma formation; colitis

Recurrent, severe bacterial infections; poor wound healing;
delayed separation of the umbilical cord

Complement defects
» Deficiency in early complement pathway
components (C1q, C1r, C2, C4)

» Deficiency in late complement pathway
components (C5, C6, C7, C8, C9)

» C3 and regulatory components
Mendelian susceptibility to mycobacterial

disease (MSMD)
» IL-12/IFN-y deficiency

SLE-like syndrome; rheumatoid disease; multiple autoimmune
diseases; infections

Neisserial infections; SLE-like syndrome

Recurrent infections with encapsulated bacteria

Atypical mycobacterial and salmonella infections

Disorders of Immune Dysregulation

Predominantly antibody deficiencies
» XLA

CVID

Selective IgA deficiency

Specific antibody deficiency

IgG subclass deficiency

vyvvyyvyy

Recurrent sinopulmonary infections with encapsulated bacteria
Autoimmune disease and increased risk of malignancy in CVID

» HLH

Fever, splenomegaly, cytopenia, rash

Primary Atopic Disorders

» CADINS

» DOCKS deficiency

» MALT1 deficiency

Severe atopic dermatitis, eosinophilia, cutaneous viral infections,
respiratory tract infections

Severe atopic dermatitis, severe allergies, viral infections,
autoimmunity

Severe dermatitis, elevated IgE levels, poor growth, recurrent
skin, respiratory and gastrointestinal tract infections

» ALPS Splenomegaly; adenopathy; cytopenia

» [IPEX Autoimmune enteritis; early onset diabetes; thyroiditis; cytopenia;
eczema

» APECED Autoimmunity affecting parathyroid, adrenal, other endocrine

» CTLA4 haploinsufficiency

organs; candidiasis; dental enamel hypoplasia

Lymphoproliferation, autoimmune cytopenia,
hypogammaglobulinemia, recurrent infections, other
autoimmunity

Kim, V.H.D., et al. Allergy Asthma Clin Immunol 20 (Suppl 3), 76 (2024)

ADA, adenosine deaminase; AIRE: autoimmune regulator; ALPS, autoimmune lymphoproliferative syndrome;
APECED, autoimmune polyendocrinopathy candidiasis, and ectodermal dystrophy; CADINS, CARD11-
associated atopy with dominant interference of NF-kB signaling; CVID, common variable immunodeficiency;
HLH, hemophagocytic lymphobhistiocytosis; IgA, immunoglobulin A; ISE, immunoglobulin E; IgG, immunoglobulin
G; IFNy, interferon-gamma; IL, interleukin; IPEX, immune dysregulation polyendocrinopathy enteropathy X-
linked; JAK3, Janus kinase 3; LOF, loss of function; RAG, recombination activating gene; SCID, severe
combined immunodeficiency; SLE, systemic lupus erythematosus; XLA, X-linked agammaglobulinemia




PRIDOBLJENE IMUNSKE MOTNJE

Conditions associated with secondary immunodeficiency

Immunosuppressive therapy Autoimmune disease
Cytotoxic chemotherapy for malignancy Systemic lupus erythematosus
Treatment of autoimmune disease Rheumatoid arthritis
Bone marrow ablation prior to transplantation Trauma
Treatment or prophylaxis of graft-versus-host disease following bone marrow transplantation Burns

Treatment of rejection following solid organ transplantation )
Environmental exposure

Microbial infection

Radiation
Viral infection .
Ionizing
HIV, AIDS
Ultraviolet
Measles

Toxic chemicals
Herpes group viruses (HSV-1 or 2, EBV, CMV, VZV)

. . . Other
Bacterial infection (superantigens)
. A Pregnancy
Mycobacterial infection
Stress”

Parasitic infestation
Asplenia/hyposplenism

Malignancy
Allogeneic blood transfusion
Hodgkin disease
Aging"
Chronic lymphocytic leukemia
Multiple myeloma AIDS: acquired immunodeficiency syndrome; CMV: cytomegalovirus; EBV: Epstein-Barr virus; HIV: human immunodeficiency virus; HSV-1 and 2: herpes

. simplex viruses 1 and 2; VZV: varicella-zoster virus.
Solid tumors

* Stress has been most commonly associated with an increased risk of upper respiratory tract infections and reactivation of herpes viruses, perhaps due

Disorders of biochemical homeostasis to the effects of the endogenous stress cortisol response on the immune system.

Diabetes mellitus 9 Aging has been associated with relative immunodeficiency, with reductions in cellular and humoral adaptive immune responses. Refer to the
Kidney insufficiency/dialysis UpToDate topic on immune function in older adults.

Hepatic insufficiency/cirrhosis

Malnutrition

www.uptodate.com



Cancer

Chronic
inflammation

Genetic variants

Critical illness

! PD-L1
LTNFa :
lComplement IL-10
1 Gammaglobulins NO Pregnancy
.. ROS
CVID and SCID o P - |

I Neutrophil development HLA

Young age and function

| Effector and memory T cells
| Phagocyte function
| High-affinity Ig

LHSCs and myeloid bias
U Naive T cells
TInflammation

\ , Autoantibodies
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antibodies

Old age

Immature
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STAT3*

°
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HHEP b IL-10
adenosine

Immunosuppressants
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Deinhardt-Emmer S, et al. Lancet Respir Med. 2025 Jul;13(7):623-637



PRIDOBLJENE IMUNSKE MOTNJE

Corticosteroids
Thymectomy

Thymoma

Heart failure

Fontan procedure JAK inhibitors

small molecule drugs
Neuroleptic agents
Antiepileptic agents

I : Immunosuppressive

Reported Adverse Immunologic

Cirrhosis ' Biologic agents . Treatment Class Drug Effects
Portal Hypertension . Chemotherapeutics — .
Li | . HSCT Small molecules Azathioprine Reduced IgG and IgM production,
iver transplant W CAR Tecell th lymphopenia
Nephrotic syndrome AR Fcell therapy Corticosteroids Hypogammaglobulinemia, CD4"
T-cell lymphopenia
Renal T CIKl?( Cyclophosphamide Hypogammaglobulinemia, neutrope-
el TiRieple Cystic fibrosis Cod . giaf lnghOPenlila
yclosporine educed innate cell activation,
PLE Ling H=nspiam reduced T-cell proliferation
Lymphangiectasia M Methotrexate Hypogammaglobulinemia, reduced
Malnutrition response to live vaccines
Micronutrient deficiency ) ) Mycophenolic acid Reduced T- and B-cell proliferation,
CLL Congenital/acquired hypogammaglobulinemia
asplenia Sulfasalazine Hypogammaglobulinemia, leukope-
MM Hyposplenism nia, IeA deficiency
Trisomy 21 } .
Inborn errors of = Secondary immunodeficiency and
metabolism dysregulation HV (o=
o e HTLV -
/ / M. tuberculosis
Burns/ | SARS-CoV2
Trauma Measles
Barrier defects Chronic infections

(

( ) L

Herman KE et Tuttle KL. Allergy Asthma Proc. 2024 Sep 1;45(5):347-354.




BIOLOSKA ZDRAVILA IN OKUZBE

TABLE I. Examples of commonly used biologic treatments and associated secondary immunodeficiency

Molecular
target Example

Associated
Licensed indications*

immunologic effects

Associated infection riskt

Anticytokines

Autoimmune and autoinflammatory diseases

BAFF (BlyS) Belimumab

IL-1 Anakinra
Canakinumab
Rilonacept

IL-6 Tocilizumab
Sarilumab

IL-12 and IL-23
(p40 subunit)

Ustekinumab

IL-17A Secukinumab
Ixekizumab
Brodalumab

IFN-y Emapalumab
TNF-a Adalimumab
Certolizumab
pegol
Etanercept
Golimumab
Infliximab

Atopic diseases
TSLP Tezepelumab

TIL-4 & TL-13
(IL4-receptor o)

Dupilumab

IL-5 Mepolizumab
Benralizumab
Reslizumab

IL-13 Tralokinumab

SLE

Rheumatoid arthritis sJIA

Periodic fever syndromes (CAPS, TRAPS,
HIDS/MKD, FMF)

Neutropenia (rare)

Rheumatoid arthritis sJIA
Polyarticular JIA

Giant cell arteritis
Cytokine release syndrome
Severe COVID-19

Neutropenia

Plaque psoriasis
Psoriatic arthritis
Crohn disease

Plaque psoriasis
Psoriatic arthritis
Ankylosing spondylitis

Neutropenia

pHLH

Rheumatoid arthritis
JIA

Psoriatic arthritis
Ankylosing spondylitis
Crohn disease
Ulcerative colitis
Plaque psoriasis
Hidradenitis suppurativa
Uveitis

Neutropenia

Asthma

Atopic dermatitis
Asthma
CRSwNP

EoE

Asthma

EGPA

HES

Atopic dermatitis

Eosinophilia

Eosinophilia

Not well reported

Generally well tolerated

Moderate increased risk of infections

(mild-to-moderate in severity),
including

RTI

Significant increased risk of infections,
including

Severe bacterial infections
VZV

TB/non-TB mycobacteria
Hepatitis B reactivation
PJP

Generally well tolerated

Hepatitis B reactivation

TB (theoretic)

Minor increased risk of infections
(mild- moderate in severity),
including

URTI
Candidiasis (mucocutaneous)
TB (theoretic)

Not well reported

Significant increased risk of infections,
including

Severe bacterial infections
VZV

TB/non-TB mycobacteria
Other granulomatous infections
Hepatitis B and hepatitis C
reactivation

Invasive fungal infections

PJP

Well tolerated
Helminth infections (theoreticl)

Well tolerated
Helminth infections (theoreticl)

Well tolerated
Helminth infections (theoreticl)

Well tolerated
Helminth infections (theoreticl)

Labrosse R et Haddad E. J Allergy Clin Immunol. 2023 Mar;151(3):686-690.

Molecular Associated
target Example Licensed indications* immunologic effects Associated infection riskt
Surface molecules
T cells
CD25 Basiliximab Renal transplant rejection Not well reported
CD52 Alemtuzumab Multiple sclerosis Lymphopenia (on-target Major increased risk of infections,
effect) including
Neutropenia Severe bacterial infections
CMV, EBV
HSV, VZV, HPV
Hepatitis B and hepatitis C
reactivation
TB
Invasive fungal infection, candidiasis
Listeriosis, toxoplasmosis
PJP, PML, BKV
B cells
CD20 Rituximab Rheumatoid arthritis B-cell depletion Significant increased risk
Obinutuzumab GPA, MPA (on-target effect) of infections, including
Ocrelizumab NHL, CLL Late-onset neutropenia Severe bacterial infections
Ofatumumab Pemphigus vulgaris Hypogammaglobulinemia Hepatitis B and hepatitis C
Multiple sclerosis Impaired vaccine responses  reactivation
CMYV, VZV
Enteroviral infection
PJP, PML
Severe COVID-19
CD38 Daratumumab Multiple myeloma Decreased plasma cells (on- Increased risk of VZV infection
target effect)
Hypogammaglobulinemia
Lymphopenia
Neutropenia
T-cell costimulation
CD80, CD86 Abatacept Rheumatoid arthritis Generally well tolerated
Belatacept JIA Associated with PTLD (belatacept only)
Renal transplant rejection
Leukocyte
movement
inhibition
Integrin a4 Natalizumab Multiple sclerosis Major increased risk of PML
Crohn disease
Integrin a4p7 Vedolizumab Crohn disease No cases of PML reported
Ulcerative colitis
Other circulating
proteins
Complement
€5 Eculizumab PNH Significant increased risk of invasive
aHUS Neisseria infections
Myasthenia gravis
IgE
IgE Omalizumab Asthma Well tolerated

Chronic idiopathic urticaria

Helminth infections (theoretic)

aHUS, Atypical hemolytic uremic syndrome; BAFF, B-cell-activating factor; BKV, BK virus; BLys, B lymphocyte stimulator; CAPS, cryopyrin-associated periodic syndrome; CLL, chronic
lymphocytic leukemia; CRSWNP, chronic rhinosinusitis with nasal polyposis; EGPA, eosinophilic granulomatosis with polyangiitis; EoE, eosinophilic esophagitis; FMF, familial Mediterranean
fever; GPA, granulomatosis with polyangiitis; HES, hypereosinophilic syndrome; HIDS, hyperimmunoglobulin D syndrome; JIA, juvenile idiopathic arthritis; MKD, mevalonate kinase deficiency;
MPA, microscopic polyangiitis; NHL, non-Hodgkin lymphoma; pHLH, primary hemophagocytic lymphohistiocytosis; PJP, Pneumocystis jirovecii pneumonia; PML, progressive multifocal
leukoencephalopathy; PNH, paroxysmal nocturnal hemoglobinuria; PTLD, posttransplant lymphoproliferative disorder; RTI, respiratory tract infection (including bronchitis, pneumonia); sJIA,
systemic-onset juvenile idiopathic arthritis; TRAPS, TNF receptor associated periodic syndrome; TSLP, thymic stromal lymphopoietin;



STOPNJA IMUNSKE OSLABELOSTI

Frail, no classical Mildly immunocompromised Severely immunocompromised
immunosuppression

HIV/AIDS, CD4 <200 cells per mm? HIV/AIDS, CD4 <100 cells per mm? HIV/AIDS, (D4 <50 cells per mm?
Opportunistic infections, increased risk of Pneumocystis jirovecii pneumonia, Cryptococcus neoformans meningitis,
postoperative sepsis, and death from sepsis  candidiasis, and toxoplasmosis MAC, CMV (retinitis), HSV (chronic

ulcers or disseminated disease),
W ~ and histoplasmosis
\i\\\ N . Haematological

5 \‘\:‘@ @] Diahetes g ;}f‘ malignancies . Haematopoeitic stem cell
Y ot \ = transplant (past 2 years)
@ i CoPD o \ Solid organ transplant
v / Medication Neutropenia (<0-5x10°/L)
@ Solid malignancy . *Glucocorticoids (=15 mg/day) Asplenia
\« Mycophenolicacid (=1-5 mg/kg per day)
Liver cirrhosis -+ Alkylating agents
|« Anti-metabolites TG
. Pregnancy and neonates « JAK inhibitors < CART cells
¢ O P o
kidney disease f‘ S . IMiDs * Ibrutini
: s o . :
| F onoclonal antibodies (depending on target) 1
I ===z Inborn errors of immunity (depending on mutation) |

Ageing (depending on frailty and comorbidities)

Malnutrition (depending on degree of malnutrition)

} . Sepsis (depending on severityw |

Deinhardt-Emmer S, et al. Lancet Respir Med. 2025 Jul;13(7):623-637



PROGNOZA?

MAJOR ARTICLE

Is Bacteremic Sepsis Associated With Higher
Mortality in Transplant Recipients Than

in Nontransplant Patients? A Matched
Case-Control Propensity-Adjusted Study

Andre C. Kalil,' Ather Syed,” Mark E. Rupp,' Heather Chambers,' Luciano Vargas,’ Alexander Maskin,’ Clifford D. Miles,’
Alan Langnas,® and Diana F. Florescu'?

"Division of Infectious Diseases, University of Nebraska Medical Center, Omaha; 2Infectious Diseases, Lakeshore Medical Group, Milwaukee, Wisconsin;
Divisions of Transplant Surgery, and “Nephrology, University of Nebraska Medical Center, Omaha

Kalil AC, et al. Clin Infect Dis. 2015 Jan 15;60(2):216-22.



SOT Recipients Patients Without

Variable (n=123) SOT (n=246)
Mean age, y b4 521
Sex, female/male 47.2%/52.8% 47.2%/52.8%
Ethnicity

White 81.1% 78%

African American 7.4% 15.9% Table 2. Univariable Conditional Logistic Regression

Hispanic 4.1% 4.9%

Native American 5.7% 1% )

- 1.6% 0.4% Variable OR 95% CI P Value
Mean bod index, kg/m? 25.79 29.72
P — WBC count 967 .938-997  .029

ospital location

Wards 81.3% 81.3% Platelets 994  991-.997 .000
A”'”te”fs”e GRS Lo 18440 Respiratory rate 1.022 .993-1.112  .319

ograft type

bivar 34.1% o Heart rate 1.001 .991-1.012 .826

Kidney 36.6% e Temperature 1.010 .851-1.198 912

Kid 13% o .

sl S e Presence of septic shock 1.611 .768-3.380 207

mall bowel 7.3% -

Heart and/or lung 5.7% . Presence of multiorgan failure 3.872 1.831-8.186 <.0001

=SIdIE 33% o SOFA score 1.199 1.110-1.295 <.0001
Transplant immunosuppression oo

Calcineurin inhibitors® 90.2% 0 Presence of comorbidities 5634 1.957-16.214 .001

Antiproliferative agents® 68.3 0 Body mass index 946 .916-.976 .001

Steroids 75.6% 5.7% .. .

T —— o 5 Presence of gram-positive bacteria 506 .310-.828 .007
Fungal prophylaxis 33.3% 0 Presence of gram-negative bacteria  1.816 1.106-2.982 .018
Cytomegeloyius praghylaxis B.5% 2 Presence of Candida albicans 3.333 .797-13.948 .099
Allograft rejection 8.9% C ) )

Statins administration 28.5% 16.7% Presence of non-albicans Candida 1.200 .287-5.021 .803
Mean temperature, °C 37.54° 37.63° Mono- vs polymicrobial 4402 .686-2.867 354
Mean WBC count, cells/mL 13379 11377 N .

T T TS Presence of nosocomial infection 18.579 6.638-52.002 <.0001
Blood culture results Appropriate initial antibiotic regimen 052 .012-.222 <.0001
Sleinposlivelbsec i 63% fiole Clostridium difficile after sepsis 3.522 1.691-7.337  .001

Gram-negative bacteria 33% 22%

Candida spp 4.0% 2.0%

Disease severity

SOFA score 5.81 4.05

Presence of comorbidities 95.1% 82.5%

Septic shock 13.8% 9.8% Kalil AC, et al. Clin Infect Dis.

Multiorgan failure 21.1% 8.1% 2015 Jan 15;60(2):216-22.
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Figure 1. Multivariable Cox proportional hazards survival curves, with .. . .
the outcome variable of mortality at 28 days (A) and 90 days (B). Abbrevi- Table 5. Multivariable Cox Proportional Hazards Regression
ation: Cl, confidence interval.
Outcome Variable HR 95% ClI P Value
Mortality at 28 d
Transplant status 220 .09-.54 .001
Propensity score 5.650 2.90-10.99 <.0001
Mortality at 90 d
Transplant status 429 .204-.898 .025
Propensity score 25.953 2.512-7.951 <.0001

Kalil AC, et al. Clin Infect Dis. 2015 Jan 15;60(2):216-22. Abbreviations: Cl, confidence interval; HR, hazard ratio.



SEPTICNI SOK IN IMUNSKA MOTNJA: PACIFIC RAZISKAVA

Table 1 Patients characteristics

Characteristics Total Non-exposed (no Exposed p value
immunosuppressive (immunosuppressive
treatment) treatment)
n=433 n=330 n=103
Age (years) 68 (59-76) 69 (60-77) 67 (58-76) 0.2
Men 277 (64%) 222 (67%) 55(53%) 0.01
SOFA score at admission 10 (8-12) 10(8-12) 9(7-11) 0.01
SAPS Il at screening 59 (47-71) 60 (47-71) 56 (48-66) 0.14
Comorbidities
High blood pressure 230 (53%) 172 (52%) 58 (56%) 0.5
Diabetes 126 (29%) 95 (29%) 31 (30%) 0.8
Chronic heart failure 66 (15%) 50 (15%) 16 (16%) >09
Chronic respiratory failure 52 (12%) 40 (12%) 12 (12%) 09
Chronic renal failure 89 (21%) 48 (15%) 41 (40%) <0.001
Infection site
Lungs 157 (36%) 118 (36%) 39 (38%)
Abdomen 106 (24%) 85 (26%) 21 (20%)
Urine 90 (21%) 66 (20%) 24 (23%)
Skin 26 (6%) 22 (6.7%) 4(3.9%)
Central nervous system 9(2.1%) 8 (2.4%) 1(1%)
Joints and bones 12 (2.8%) 6 (1.8%) 6 (5.8%)
Bacteraemia 33 (7.6%) 25 (7.6%) 8 (7.8%)
Cause of immunosuppression
Organ transplantation - - 45 (44%)
Systemic disease - - 58 (56%)
Organ support and outcome
ICU stay duration (days) 9(5-15) 9 (5-15) 8(4-14) 0.2
Number of days with vasopressor support 4(2-9) 4(2-10) 3(1-7) 0.1
Number of mechanically ventilated patients 329 (76%) 259 (78%) 70 (68%) 0.029
Number of days with mechanical ventilation 4 (2-6) 4 (2-6) 4(2-6) 0.7
Patients with dialysis during hospital stay 133 (31%) 90 (27%) 43 (42%) 0.005
ICU death 108 (25%) 83 (25%) 25 (24%) 09
Three-month mortality 126 (29%) 94 (28%) 32 (31%) 0.6

SOFA Sequential Organ Failure Assessment, ICU Intensive care unit

Vaidie J, et al. Crit Care. 2023 Sep 2;27(1):340




SEPTICNI SOK IMUNSKO OSLABELIH: PACIFIC RAZISKAVA

A. In intensive care unit

Variable N Odds ratio p
Immunosuppressive treatment 433 '—i—' 1.13 (0.61, 2.05) 0.690
Age (per 10 yrs) 433 D 1.26 (1.02, 1.56) 0.035
Source of infection Abdomen 106 l Reference
Bacteremia 33 o 1.41 (0.49, 3.86) 0.505
Central nervous system 9 »—I~—* 0.62 (0.13, 2.80) 0.537
Joints and bones 12 | ¢ l 1 0.72 (0.12, 3.24) 0.686
Lungs 157 »—.——4 1.12 (0.61, 2.10) 0.711
Skin 26 '—l—* 1.07 (0.27, 3.53) 0.912
Urine 90 »—r—« 0.66 (0.29, 1.47) 0.319
SOFA score (per additional point) 433 l 1.02 (0.94, 1.12) 0.591
SAPS Il (per additional point) 433 l 1.04 (1.02, 1.06) <0.001
Mechanical Ventilation 433 —— | 4.20(1.79, 11.59) 0.002
Renal Replacement Therapy 433 —— 2.16 (1.27, 3.68) 0.004

Vaidie J, et al. Crit Care. 2023 Sep 2;27(1):340



DIAGNOSTIKA IN ZDRAVLIJENJE Suspcted immuncsuppression with sepi

é A
i Analysis of immunosuppression :
: Culture E
E « MALDI-TOF « Sequencing ;
; + Nucleic acid « Microarrays -
i "V " ' amplification tests  « Serology '
I C aJ ' l a ] + Multiplex assays « Immunofluorescence :
. . s----  Opportunistic pathogens in patients whoare ~ ----*
d lagnostl ka &
Bacteria Viruses
b = =Py « Mycobacterium tuberculosis « Cytomegalovirus
OVZ ro C I te | I + « Non-tuberculous mycobacteria « Herpes simplex virus
« Listeria monocytogenes « Epstein-Barr virus
» Nocardia species « Varicella zoster virus
» Legionella pneumophila + Human papillomavirus
« Salmonella species « BK virus
+ Clostridioides difficile « Adenovirus
« Pseudomonas aeruginosa \\ » Human herpesvirus 6
+ Mycoplasma and ureaplasma species « Hepatitis B and C viruses
Parasites Fungi
« Toxoplasma gondii « Aspergillus species
« Strongyloides stercoralis « Candida species
« Cryptosporidium species « Cryptococcus neoformans
« Microsporidia « Pneumocystis jirovecii
« Leishmania species » Histoplasma capsulatum
» Coccidioides immitis
« Blastomyces dermatitidis
. . M i i
Deinhardt-Emmer S, et al. Lancet Respir Med. 2025 Jul;13(7):623-637 ucormycosis (Mucor species)




FEBRILNA NEVTROPENIJA

Patients with chemotherapy-induced neutropenic fever who are at high risk for serious complications

Patients with any of the following characteristics are considered to be at high risk for serious complications during episodes of neutropenic fever:
Receipt of cytotoxic therapy sufficiently myelosuppressive to result in anticipated severe neutropenia (ANC <500 cells/mcL) for >7 days*
MASCC risk index score <212
CISNE score of 232 (in patients with solid tumors)

Presence of any active uncontrolled comorbid medical problems, including, but not limited to:
= Signs of severe sepsis or septic shock (eg, hemodynamic instability, mental status changes of new onset, respiratory dysfunction, oliguria)
= Oral or gastrointestinal mucositis that interferes with swallowing or causes severe diarrhea

= Gastrointestinal symptoms, including abdominal pain, nausea and vomiting, or diarrhea

Intravascular catheter infection, especially catheter tunnel infection
= New pulmonary infiltrate or hypoxemia

Underlying chronic lung disease
= Complex infection at the time of presentation

Alemtuzumab or CAR-T cell use within the past two months
Uncontrolled or progressive cancer

Evidence of hepatic insufficiency (defined as aminotransferase levels >5 times normal values) or renal insufficiency (defined as a creatinine clearance of <30 mL/minute)

www.uptodate.com



Range of pathogens encountered in febrile neutropenic patients

Commonly cultured organisms Less commonly cultured organisms Additional organisms
Gram-negative bacteria Gram-negative bacteria Fungi
Escherichia coli Proteus spp Cryptococcus spp
Klebsiella spp Hnemaonhilie snn Hictonloema cansulotum
Enterobacter spp =
Pseudomonas aeruginosa Beta Ia kta m Z de Ia nj em n a P
Citrobacter spp .
Acinetobacter spp

srcmrnee Q@ UZINOS@

Gram-positive bacteria

Coagulase-negative stapl

wneeee (£ VANKOMICIN*

Enterococcus spp

Viridans group streptoco

e & PFOUIZIIVNO Zdravilo™ *
* %k * )

Other bacteria

Clostridioides difficile l

Anaerobes

Mycobacteria Plasmodium spp (the cause of malaria)
Fungi Toxoplasma spp

Aspergillus spp Strongyloides stercoralis

Candida spp Nocardia spp

Adapted from: Freifeld AG, Bow EJ, Sepkowitz KA, et al. Clinical practice guidelines for the use of antimicrobial agents in neutropenic patients with cancer: 2010 update by the Infectious

Diseases Society of America. Clin Infect Dis 2011; 52:e56.
www.uptodate.com vof f
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VPLIV METAGENOMSKEGA “NEXT GENERATION SEQUENCING” PR IK

Immunocompromised group (n = 92) Control group (n = 216) P-value

Men (%) 54 (58.69%) 141 (65.28%) 0.273
Age (year) 55 (48-66) 62.5 (49-71) 0.010
Clinical indicators

SOFA score 5.00 (3.00-8.75) 6.00 (3.00-10.00) 0.226
APACHII score 14.00 (10.00-22.00) 16.00 (11.00-21.00) 0.497
Length of stay (day) 28.00 (19.00-39.00) 24.00 (14.00-37.00) 0.058
Admission to ICU (%) 35 (38.04%) 117 (54.17%) 0.010
Length of ICU stay (day) 13.00 (7.00-23.00) 17.00 (11.50-28.00) 0.083
Treatments

Mechanical ventilation (%) 29 (31.52%) 105 (48.61%) 0.006
Duration of mechanical ventilation (day) 11 (4.5-20) 14 (8-22) 0.132
Renal replacement therapy (%) 15 (16.30%) 40 (18.52%) 0.642
Duration of renal replacement therapy (hour) 114.50 (39.50-262.75) 70.38 (41.25-167.75) 0.427
Vasoactive medications (%) 36 (39.13%) 108 (50.00%) 0.080
Glucocorticoids (%) 82 (89.13%) 127 (58.80%) 0.000
Blood products (%) 79 (85.87%) 155 (71.76%) 0.008
Case fatality rate (%) 28 (30.43%) 62 (28.70%) 0.760

Li X, et al. Front Cell Infect Microbiol. 2023 Apr 24;13:1170687

Distribution of Immunocompromised Cases

m Hematological malignancies
= Rheumatic diseases

= Non-rheumatic diseases

® Solid tumors

m Solid organ transplantation

m HIV infection



VPLIV METAGENOMSKEGA “NEXT GENERATION SEQUENCING” PR IK
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VPLIV METAGENOMSKEGA “NEXT GENERATION SEQUENCING” PR IK

Clinical effect

Role of mMNGS result

Treatment changes owing to mNGS

Positive effect (n=235; 76.3%)

Contributed to definitive diagnosis
(n=235; 76.3%)

Treatment adjusted without de-escalation (n =124; 40.3%)

Antibiotic de-escalated (n = 61; 19.8%)

Empirical treatment continued (n=50; 16.2%)

Negative effect (n =7; 2.3%)

False-positive result led to incorrect diagnosis (n=7; 2.3%)

Incorrect antibiotic treatment

No effect (n=66; 21.4%)

No additional pathogen detected (n=37; 12.0%)

No changes

Results deemed false or insignificant (n=29; 9.4%)

Li X, et al. Front Cell Infect Microbiol. 2023 Apr 24;13:1170687




ZAKLJUCKI

= Ob “napredku” medicine se povecuje Stevilo oseb s prirojenimi in pridobljenimi imunskimi motnjami

= Okuzbe so pri tej skupini pogostejSe, vendar ni nujno, da so povezane z vecjim delezem seps in povecano
umrljivostjo

m  Poznavanje posameznih imunskih motenj je pomembno za iskanje moznih povzrociteljev

m V prihodnosti pricakujemo dodatne diagnosticne moznosti, v bliznji prihodnosti poleg “klasiche molekularne
diagnostike” tudi metagenomsko “next generation sequencing”
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