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INTRODUCTION
The Hellenic Sepsis Study Group (HSSG) was formed in 2006
with the aim to resister the epidemiology and particular
pathogenetic aspects of sepsis in Greece. This effort is
internationally recognized as pioneer in establishing a
personalized approach for sepsis management. The approval
of Anakinra for the treatment of COVID-19 pneumonia by the
European Medicines Agency (EMA) and the Food and Drug
Administration (FDA) of the United Stade, based on the
studies SAVE and SAVE-MORE, as well as the contribution of
more than 120 original papers in international medical journals
witness our success. HSSG is among the founding members
of the Global Sepsis Alliance (www.globalsepsisalliance.com);
one of HSSG coordinating members is also member of the
steering committee of the World Sepsis Day
(www.worldsepsisday.com) and Chairman of the European
Sepsis Alliance.
Following the successful publishing of the previous Booklets
in the years 2008, 2011, 2014 and 2017, a fully updated
Booklet is published in 2023, including analysis of data coming
from more than 7000 patients of the Hellenic Registry. The
new Booklet contains:
e Recent advances in biomarker discovery for diagnosis
e Suggestions for antimicrobial treatment, based on the
analysis of data of the Hellenic Registry
e Description of newer antimicrobial agents
e Recommendations for management according to the
Surviving Sepsis Campaign
e Data on the latest HSSG scientific publications

During the COVID-19 pandemic, important and
groundbreaking scientific publications made of HSSG an
international leader in the field of precision immunotherapy.
Under the coordination of the Hellenic Institute for the Study of
Sepsis (HISS), the HSSG designs and runs more than 35
randomized clinical trials, aiming to improve the outcome of
our patients. We hope that this effort will inspire and guide
younger Greek physicians, and other health-care providers in
their scientific carrier.

September 2023

C. Gogos EJ. Giamarellos-Bourboulis



DEFINITIONS

Sepsis
A life-threatening organ dysfunction caused by a
dysregulated host response to an infection.

Organ dysfunction

The acute increase in total SOFA score 2 2 points,
reflecting an overall mortality risk of approximately 10% in a
general hospital population with infection.

In patients without known pre-existing organ dysfunction,
baseline SOFA score before the current incident is assumed
to be zero

Singer M, et al. JAMA 2016; 315: 801-810

CRITERIA OF SEPSIS DIAGNOSIS
Presence of infection |

{ y
Unknown patient to the Hospitalized or known
patient to the physician
{

physician
{

SOFA score 22

Increase of previous SOFA
score 22

SEPSIS SEPSIS



SOFA SCORE
2

Parameter 0 1 3 4

Pa0,/FiO, 2400 <400 <300 <200 (in MV) <100 (in MV)

(mmHg)

Platelets 2150 <150 <100 <50 <20

(per mm?®)

Circulation MAP MAP Dobutamine Adrenaline? or | Adrenaline® or
270 <70 administration’ | noradrenaline? | noradrenaline®

administration administration

Glasgow 15 13-14 10-12 6-9 <6

Coma Scale

Bilirubin <11 1.2-1.9 2.0-5.9 6.0-11.9 212

(mg/dl)

Creatinine <11 1.2-1.9 2.0-34 3.5-49or 25.0 or

(mg/dl) or <500ml/24h <200ml/24h

24h Urine

output

Tany dose, 2<0.1ug/kg/min, ®>0.1ug/kg/min
MV: Mechanical Ventilation
MAP: Mean arterial pressure (mmHg)

Septic shock (Definition)
A subset of sepsis in which underlying circulatory and

cellular/metabolic abnormalities are profound enough to

subtantially increase mortality.
Singer M, et al. JAMA 2016; 315: 801-810

CRITERIA OF SEPTIC SHOCK DIAGNOSIS
ALL the following:

e Presence of sepsis (see diagnosis above)
e Mean arterial pressure less than 65mmHg despite

adequate intravenous fluid administration
e Serum lactate level >2mmol/l
e Need for vasopressors




EARLY RECOGNITION QF SEPSIS
OUTSIDE THE ICU: qSOFA SCORE

I HIGH SUSPICION OF INFECTION

+

At least 2 of the following clinical signs’:

e Altered mental status (Glasgow Coma Scale < 13)
e Respiratory rate >22/min

e Systolic arterial pressure <100mmHg

According to the analysis of the data of the Hellenic
Registry, the presence of any of these clinical signs
increases the risk for death in patients admitted for
infection?.

The Surviving Sepsis Campaign 2021 Guidelines
question the sensitivity of the gSOFA score for early

sepsis recognition®.

INITIATION OF TREATMENT ALGORITHM
UNTIL FINAL DIAGNOSIS (see page 15)

REFERENCES

1. Singer M, et al. JAMA 2016; 315: 801-810

2. Giamarellos-Bourboulis EJ, et al. Clin Microbiol Infect 2017; 23: 104-
109

3. EvanslL, etal. Crit Care Med 2021; 49:1974-1982



EARLY SEPSIS RECOGNITION
USING ARTIFICIAL INTELLIGENCE:
THE NEWS 2 SCORE
Several systems have been developed which use clinical signs
integrated into an artificial intelligence algorithm. The NEWS2
(National Early Warning Score 2) is suggested by the Surviving
Sepsis Campaign as a more sensitive tool than gSOFA for sepsis
recognition in patients with suspected infection'2. Points are
assigned for each clinical sign according to the following Table and
the sum of points allows early assessment of clinical deterioration.

| HIGH SUSPICION OF INFECTION |
+
Sum of points for each system:
Respiration Points Temperature (°C): Points
rate (/min):
<8 +3 <35 +3
9-11 +1 35.1-36 +1
12-20 0 36.1-38 0
21-24 +2 38.1-39 +1
225 +3 239.1 +2
Systolic
Arterial Points Heart rate (/min): Points
Pressure
(mmHg)
<90 +3 <40 +3
91-100 +2 41-50 +1
101-110 +1 51-90 0
111-219 0 91-110 +1
2220 +3 111-130 +2
2131 +3
Altered +3 Supplementary +2
mental status Oxygen
administration
{
IF SUM 26 INITIATION OF TREATMENT ALGORITHM
UNTIL FINAL DIAGNOSIS (see page 15)

REFERENCES
1. Evans L, etal. Crit Care Med 2021; 49:1974-1982
2. Qiu X, et al. Expert Rev Anti-Infect Ther 2023; 21: 891-900



BIOMARKERS FOR EARLY
DETECTION OF SEPSIS
PRESEPSIN

In patients with bacterial infection, we suggest the use of
presepsin  WITH clinical assessment and routine
laboratory markers for the early detection of sepsis,
rather than presepsin alone.

Presepsin (sCD14) is a fragment of the N-terminal part of
soluble CD14, a co-receptor expressed on the surface of
macrophages/monocytes. It can recognize multiple ligands,
like lipopolysaccharide (LPS) of Gram-negative bacteria. A
meta-analysis of 11 clinical trials showed an overall 84%
sensitivity and 73% specificity for sepsis diagnosis’. A study
enrolling 176 Greek patients with acute pancreatitis, post-
operative fever or clinical suspicion of infection indicated that
presepsin can improve the diagnostic output of gSOFA score.
More precisely, in patients meeting at least one of the gSOFA
score criteria, blood presepsin greater than 350 pg/ml had
sensitivity 80.2% for early sepsis diagnosis and specificity
91.5% for prediction of 28-day mortality. Results were
validated in two additional independent cohorts; the first cohort
enrolled 57 patients admitted at the Emergency Department
with suspicion of infection; and the second cohort enrolled 115
patients with COVID-19 pneumonia. Blood presepsin
concentrations greater than 350 pg/ml provide sensitivity
85.7% and 92.3% respectively for the prediction of 28-day
mortality?.

REFERENCES
1. Kondo Y, et al. J Intensive Care 2019; 7: 22
2. Kyriazopoulou E, et al. Sci Rep 2023; 13: 3814




suPAR

suPAR is the soluble urokinase plasminogen activator

receptor cleaved by the cell membrane of neutrophils. After

evaluation of data coming from a study of 1914 Greek patients
and other published studies, a group of experts of the Hellenic

Sepsis Study Group, suggested that blood suPAR, together

with clinical judjment, should be interpretated as follows':

e Values lower than 4 ng/ml indicate very low risk for
unfavorable outcome and may allow discharge from the
Emergency Department

e Values 6 ng/ml or more indicate high risk for rapid clinical
deterioration, regardless of diagnosis

e Values 12 ng/ml or more in patients with infection and at
least one point of the gSOFA score are highly suggestive
of sepsis

e Values 12 ng/ml or more in patients with sepsis indicate
high risk of death, even if APACHE Il is low.

For patients admitted with COVID-19 pneumonia, with or
without need for supplementary oxygen administration, blood
suPAR 6 ng/ml or more indicates high risk for progression to
severe respiratory failure or death during the first 14 days?.

REFERENCES
1. Velissaris D, et al. Infect Dis Ther 2020; 9: 407-416
2. Rovina N, et al. Crit Care 2020; 24: 187




PROENKEPHALIN

Proenkephalin A can predict progression to acute
kidney injury in patients with sepsis

|

Proenkephalin A 119-159 (penKid) is the most stable and
easily measurable product of the cleavage of
preproenkephalin into opioid polypeptides containing
enkephalin. Due to the low molecular weight, it is filtered
through the glomerular membrane. In a retrospective study of
101 patients presenting to the Emergency Department with
sepsis, blood proenkephalin A was associated with the
presence and severity of acute kidney injury (AKI)'. A
prospective study of 42 patients admitted with sepsis in the
Intensive Care Unit revealed that values more than 66.97
pmol/L provided 100% sensitivity to predict progression into
AKI2. A prospective study in two large cohorts of 2087 and 583
patients showed that high levels of proenkephalin can also
detect subclinical AKI®.

REFERENCES

1. Marino R, et al. J Nephrol 2015; 28: 717-724

2. LiuR, etal. Crit Care 2020; 24: 162

3. DépretF, et al. Am J Respir Crit Care Med 2020; 202: 822-829




IP-10/CRP/TRAIL

A new diagnostic test evaluates the probability of bacterial or
viral origin in respiratory tract infections. This test provides a
simultaneous measurement of blood levels of three proteins:

e Interferon-gamma-induced protein-10 (IP-10) which is
increased in viral infections.

e C-reactive protein (CRP) which is increased in bacterial
infections, and

e Tumour necrosis factor-related apoptosis-inducing ligand

(TRAIL), which is decreased in bacterial infections.

The values of these proteins are measured simultaneously and
they are integrated into one final score ranging from 0 to 100.
Score values between 0 and 35 suggest viral infection; and
values between 65 and 100 suggest bacterial infection'. This
score provides sensitivity 93.5% and specificity 94.3% to
distringuish bacterial from viral infections which are greater
than CRP and procalcitonin?. It is anticipated that the use of
this diagnostic test may reduce inappropriate antibiotic
prescription by 35%3.

A study in Greek patients diagnosed with COVID-19
pneumonia showed that blood levels of IP-10 2000 pg/ml or
more can predict risk of progression to severe respiratory
failure and death*.

REFERENCES

1. vander Does Y, et al. Clin Microbiol Infect 2018; 24: 1297-1304

2. Ashkenazi-Hoffnung L, et al. Eur J Clin Microbiol Infect Dis 2018; 37:
1361

Papan C, et al. Clin Microbiol Infect 2022; 28: 723

3.
4. Samaras C, et al. Cytokine 2023; 162: 156111




RAPID SYNDROMIC MOLECULAR TESTING

Syndromic testing refers to the simultaneous detection of
multiple target-genes in biological samples (blood,
cerebrospinal fluid, bronchial secretions, bronchoalveolar
lavage, sputum) through multiplex molecular methods
(multiplex PCR). Especially in the case of bloodstream
infections, syndromic testing allows detection of the most
common microorganisms along with genes linked with
antimicrobial resistance, like CTX-M, IMP, KPC, NDM, OXA-
48, VIM, mer-1, mecA/C and vanA/B. Most available methods
rely on positive blood cultures (with the exception of the T2MR
system, which may apply directly on whole blood)'. Results
are available within few hours (usually one to six hours).
Diagnostic sensitivity and specificity are comparable to
conventional methods?.

Results should be interpreted according to the patient
clinical state. This strategy may allow earlier initiation of
appropriate treatment, even though there are no data coming
from randomized clinical trials®*. Especially for samples of
sputum and bronchial secretion, interpretation should take into
account the number of genome copies/ml of the pathogen®.

REFERENCES

Peker N, et al. Clin Microbiol Infect 2018;24:944-955
Rhoads DD, et al. J Clin Microbiol 2023; 61: 0189122
Verroken A, et al. PLoS ONE 2019; 14: 0223122
Sparks R, et al. Pathology 2021; 53: 889-895
Hanson KE, et al.Clin Infect Dis 2020; 71: 2744-2751

%
2
3.
4.
5.




INTERNATIONAL GUIDELINES FOR SEPSIS
MANAGEMENT

Surviving Sepsis Campaign publishes guidelines every 4

years (latest edition November 2021™4). According to the

guidelines, sepsis management has two major pillars:

e Early and proper management of all patient conditions

e Initiation of antimicrobial treatment within the first hour
and achievement of the main therapeutic goals within the
first 6 hours from sepsis onset’. Therefore, early
management of the patient is required, and should start
either at the Emergency Department or in the ward,
pending transfer to the Intensive Care Unit, which should
be done as soon as possible.

This Booklet briefly describes the following:

e Goals of initial resuscitation

e Criteria of selection of antimicrobials

e Hellenic registry data on empirical antimicrobial treatment
and the most common pathogens isolated from blood
cultures and resistance profiles.

e Strategies of immunotherapy

e Relevant scientific publications of the Hellenic Sepsis
Study Group.

The level of evidence of the Surviving Sepsis Campaign 2021

Guidelines is provided for each recommendation*. The quality

of evidence is graded as described in Appendix 1.

REFERENCES
1. Dellinger RP et al. Crit Care Med 2004; 32: 858-873
2. Dellinger RP et al. Crit Care Med 2008; 36: 296-327
3. Dellinger RP et al. Crit Care Med 2013; 41: 580-637
4. Evans L, etal. Crit Care Med 2021; 49: e1063-e
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SEPSIS AND CARDIOVASCULAR DISEASE

There are no randomized studies on the administration of
intravenous fluids and vasopressors in patients with sepsis
and known cardiovascular disease. Most recommendations
are empirical and they are based on observational studies
and/or expert opinion. The following points are the basic
principles of the management of these patients:

Immediate start of resuscitation under continuous
monitoring

Assessment of cardiac function using ultrasound (the
most important variables are left ventricular ejection
fraction, presence of congestion, pulmonary artery
pressure and the diameter of the inferior vena cava)
Careful fluid administration is recommended, up to 2-3
liters/24 hours when cardiac dysfunction is present (left
ventricular ejection fraction < 50%), with or without
pulmonary congestion.

Fluid resuscitation is a dynamic process and it should be
guided by clinical, laboratory and sonographic
reassessment and modified accordingly. In selected
cases, pulmonary artery catheterization is also
recommended.

Laboratory assessment using biomarkers. Measurement
of high-sensitivity troponin and natriuretic peptides is
recommended for risk stratification and exclusion of acute
coronary syndrome. A differential diagnosis should be
done between type 1 and type 2 myocardial infarction.
Type 2 infarction is induced by increased metabolic
demands and the inflammatory process, without coronary
occlusion.

Norepinephrine is the first-line vasopressor. In refractory
cases, the addition of vasopressin is recommended.



Vasopressor support with dobutamine in combination with
norepinephrine is recommended for coexisting cardiac
dysfunction’2.

In coexisting tachyarrhythmia with cardiac dysfunction
and/or hypotension, administration of the selective B-
blocker landiolol is recommended to control the heart rate,
since this has a neutral hemodynamic effect. The
administration of amiodarone is also recommended. In
cases without hemodynamic instability and/or cardiac
dysfunction, diltiazem or esmolol can be administered as
an alternative. In these patients, the initiation of
anticoagulation therapy is indicated??.

All patients with sepsis and cardiovascular disease should
receive prophylactic antithrombotic therapy with low
molecular weight heparin or fondaparinux?.

REFERENCES

1.

28
3.
4.

Arfaras-Melainis A, et al. Heart Fail Rev 2020; 25: 183-194
Jones TW, et al. J Intensive Care Med 2021; 36: 989-1012
Bezati S, et al. Eur Heart J 2022; 24 Suppl D: D22-D33

Evans L, et al. Crit Care Med 2021; 49: e1063-e1143



PRINCIPLES OF ANTIMICROBIAL TREATMENT

In a retrospective analysis of the clinical data of 2731 patients
with septic shock, final survival was associated with the time
interval between the presence of hypotension and the start of
appropriate antimicrobial therapy. Final survival was 79.9% for
patients who started the appropriate antimicrobial therapy
within the first hour. The probability of survival decreased by
7.6% for every hour of delay of start of antimicrobials?.

ATTENTION

e The early empiric administration of antimicrobials is
required within the first hour of admission to the
Emergency Department. This is done after culture
samplings. The cultures sampled are blood from a
peripheral vein and from a central catheter (if applicable),
urine and other biological fluids depending on the type of
infection (sputum, bronchial secretions, pus, etc.)

e Antimicrobials which are administered bolus should start
before those which are administered as slow intravenous
infusion.

REFERENCES
1. Evans L, et al. Crit Care Med 2021; 49: e1063-e1143
2. Kumar A, et al. Crit Care Med 2006; 34: 1589-1596
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ANALYSIS OF THE HELLENIC REGISTRY OF
PATIENTS WITH SEPSIS
In the analysis, patients are divided into those who developed
an episode of sepsis outside the Intensive Care Unit (ICU) and
into those who developed the first episode of sepsis after
admission to the ICU. Patients registered before February
2016 were reclassified according to the new Sepsis-3
definitions. Starting March 2016 onwards, the new Sepsis-3
definitions are used. The analysis is divided into two parts. The
first part lists the most frequent pathogens and their rate of
antimicrobial resistance for the time periods 2014-2017 and
2018-2023. The second part describes the antimicrobial
combinations which are statistically associated with optimal
survival after Cox multivariate analysis. The analysis was done
considering the following variables:
e the comorbidities as expressed by the Charlson index
e the presence of risk factors for infection by multidrug
resistant pathogens
e the total number of patients registered since 2006, and
e the most commonly prescribed combinations of
antimicrobials
The analysis does not have the design of a randomized trial,
and the results should be interpreted with caution considering
that antimicrobials were chosen by the attending physicians
based on the site of infection and the patient's history. For
patients with non-ICU sepsis and a total SOFA score of less
than 8 the most frequently prescribed antibiotics were:
e B-lactams/B-lactamase inhibitors
o 3 generation cephalosporins/ceftaroline
e Macrolides
For patients with non-ICU sepsis and total SOFA score 8 or
more the most frequently prescribed antibiotics were:
e Piperacillin/tazobactam
e Carbapenems
e Colistin
e Glycopeptides/linezolid
For patients with sepsis presenting after ICU admission and
total SOFA score 8 or more the most frequently prescribed
combinations of antibiotics were:
e Carbapenems + tigecycline + colistin
e Carbapenems + colistin + glycopeptides/linezolid
e Carbapenems + tigecycline + colistin +
glycopeptides/linezolid
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PATHOGENS (%) FROM BLOOD CULTURES OF
NON-ICU SEPSIS PATIENTS

| ®2014-2017 (n=1298) W2018-2023 (n=633) |
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NON-ICU SEPSIS PATIENTS
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*Statistically significant difference between the two time
periods

26



RESISTANCE (%) OF COMMON PATHOGENS
FROM BLOOD CULTURES OF NON-ICU SEPSIS
PATIENTS

Escherichia coli

Amikacin
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*Statistically significant difference between the two time
periods
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RESISTANCE (%) OF COMMON PATHOGENS
FROM URINE CULTURES OF NON-ICU SEPSIS
PATIENTS

Escherichia coli

Amikacin
Ciprofloxacin
Carbapenems
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2nd gen. cephalosporins

Ampicillin/sulbactam
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*Statistically significant difference between the two time
periods
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PATHOGENS (%) FROM BLOOD CULTURES OF
ICU SEPSIS PATIENTS

| m2014-2017 (n=422) ®2018-2023 (n=304) |
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*Statistically significant difference between the two time
periods
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RESISTANCE (%) OF COMMON PATHOGENS
FROM BLOOD CULTURES OF ICU PATIENTS

Colistin
Tigecycling
Amikacin
8 2023
Ciprofloxacin .2014-201?
Carbapenems

Klebsiella pneumoniae

Colistin

Tigecyeline

Amikacin
Ciprofloxacin W2018-2023
B2014-2017

Carbapenams

Ird generation

cophalosporing

0 20 40 60 B0 100
k)

Colistin
Amikacin
Ciprofloxacin
Carbapsnems w
Piperacillinitazobactam W2014-2017
Ceftazidima

020106000100

No statistically significant differences were recorded

between the two time periods
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SUGGESTIONS FOR EMPIRICAL
ANTIMICROBIALAS FR SEPSIS OUTSIDE

THE ICU IN PATIENTS WITH SOFA SCORE =7

EXPERT OPINION

In the absence of risk factors for infection by
multidrug-resistant pathogens = 3rd generation
cephalosporin. We suggest adding a macrolide
for  community-acquired pneumonia  and
metronidazole for anaerobic infections’- 2.

In the absence of risk factors for infection by
multidrug-resistant  pathogens  (and _ prior
exposure to 3 generation cephalosporin) =
Piperacillin/ tazobactam. We suggest adding a
macrolide for community-acquired pneumonia®2.
In_the presence of risk factors for infection by
extended spectrum (- lactamase (ESBL)-
producing Gram (-) pathogens = carbapenem or
ceftolozane/tazobactam?

In_the presence of risk factors for infection by
carbapenem-resistant Gram (-) pathogens =
newer (- lactam/ carbapenemase inhibitors
combination + colistin?
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= Metronidazole should be added if B- lactam/
carbapenemase inhibitors are prescribed for intra-
abdominal infections.

RISK FACTORS FOR INFECTION BY EXTENDED
SPECTRUM B- LACTAMASE (ESBL)-
PRODUCING Gram (-) PATHOGENS?:

e Hospital stay 248 hours the last 90 days

e Broad spectrum antimicrobial administration the last
90 days

Regular renal replacement therapy

Residency in long term care facilities

Recurrent urinary tract infection

Presence of inravascular catheters or urinary
catheters

e Known colonization by ESBL-producing pathogens

RISK FACTORS FOR INFECTION BY

CARBAPENEM-RESISTANT Gram (-)

PATHOGENS (CRE)*:

e History of recent infection by carbapenem-resistant
pathogens

e Known colonization by carbapenem-resistant
pathogens

e Prolonged or recent admission in the Intensive Care
Unit

e Severe immunosupression

Tthis recomendation is based on survival data analysis. This
analysis was not performed separately per site of infection.
Suggested combinations are not recommendations of empirical
treatment for all patients.

2accoring to the expert opinion of the panel

Sepidemiological data available from Koupetori M, et al. BMC Infect
Dis 2014 ; 14: 272

4Galera SP, et al. EClinicalMedicine 2023; 57:101871
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SUGGESTIONS FOR EMPIRICAL
ANTIMICROBIALS FOR SEPSIS OUTSIDE

THE ICU IN PATIENTS WITH SOFA SCORE 28

EXPERT OPINION

In_the absence of risk factors for infection by
multidrug-resistant pathogens = piperacillin/
tazobactam. We suggest adding a macrolide for
community-acquired pneumonia® 2,

In_the presence of risk factors for infection by
extended spectrum B- lactamase (ESBL)-
producing Gram (-) pathogens= carbapenem or
ceftolozane/tazobactam +/- colistin +
glycopeptides/linezolid" 2

In_the presence of risk factors for infection by
carbapenem-resistant Gram (-) pathogens
(CRE)= newer (- lactam/ carbapenemase
inhibitors combination (+ metronidazole in case
of intra-abdominal infection) + colistin +
glycopeptides/linezolid?
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RISK FACTORS FOR INFECTION BY EXTENDED
SPECTRUM B- LACTAMASE (ESBL)-
PRODUCING Gram (-) PATHOGENS?:

e Hospital stay 248 hours the last 90 days

e Broad spectrum antimicrobial administration the last
90 days

Regular renal replacement therapy

Residency in long term care facilities

Recurrent urinary tract infection

Presence of inravascular catheters or urinary
catheters

e Known colonization by ESBL-producing pathogens

RISK FACTORS FOR INFECTION BY

CARBAPENEM-RESISTANT Gram (-)

PATHOGENS (CRE)*:

e History of recent infection by carbapenem-resistant
pathogens

e Known colonization by carbapenem-resistant
pathogens

e Prolonged or recent admission in the Intensive Care
Unit
e Severe immunosupression

Tthis recomendation is based on survival data analysis. This
analysis was not performed separately by site of infection.
Suggested combinations are not recommendations of empirical
treatment for all patients.

2accoring to the expert opinion of the panel

Sepidemiological data available from Koupetori M, et al. BMC Infect
Dis 2014; 14: 272

“Galera SP, et al. EClinicalMedicine 2023; 57:101871
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PATIENTS WITH SEPSIS IN THE ICU

EPIDEMIOLOGY DATA

The final outcome is mainly driven by the
presence of comorbidities and infection by
multidrug-resistant pathogens'’

Empirical antimicrobial treatment should be
guided by local epidemiology and healthcare
facility?.

Monotherapy with carbapenems should be
avoided'- 2,

We suggest adding glycopeptides in case of
possible infection due to Gram (+) cocci, as well
as in the presence of central venous catheter
and/or septic shock?.

In the most severe patients with septic shock or
total SOFA score = 8 we suggest combination
treatment for broad Gram (-) coverage and
additional administration of glycopeptides’?.

In the presence of risk factors for infection due to
carbapenem-resistant Gram (-) pathogens (CRE)
we suggest newer B- lactam/ carbapenemase
inhibitors combination?

In__documented infection by carbapenem-
resistant enterobacterales (CRE)= selection of
newer (- lactam/ carbapenemase inhibitor
combination, based on antimicrobial
susceptibility testing?

Tthis recomendation is based on survival data analysis. This
analysis was not performed separately by site of infection.
Suggested combinations are not recommendations of empirical
treatment for all patients.

2accoring to the expert opinion of the panel
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PROCALCITONIN AND ANTIMICROBIAL
TREATMENT MONITORING

In a randomized controlled interventional trial, antibiotics
were discontinued according to usual practice for 785
critically ill patients; this was compared to procalcitonin -
guided discontinuation of antibiotics in 761 patients. Results
demonstrated a significant decrease of both 28-day
mortality (20% vs 25% in usual care group) and 1-year
mortality (36% vs 43% in usual care group)?. Results were
further supported by the Hellenic multi-center PROGRESS
study in 256 patients with sepsis. The study showed
significant decrease of 28-day mortality (15.2% vs 28.2% in
usual care group). Survival benefit was mainly associated
with reduction in the incidence of adverse events due to
long-term antimicrobial treatment and of secondary
infections by  multidrug-resistant  pathogens and
Clostridioides difficile®.

We suggest antimicrobial treatment discontinuation after
favorable clinical response AND decrease of serum PCT by
2 80% of the baseline value OR when blood PCT is lower
than 0.5 ng/ml.

REFERENCES
1. Evans L, et al. Crit Care Med 2021; 49: e1063-e1143
2. De Jong E, et al. Lancet Infect Dis 2016 ; 16: 819-827
3. Kyriazopoulou E, et al. Am J Respir Crit Care Med 2021 ;
203: 202-210

36



NEWER ANTIMICROBIALS
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ANTIMICROBIAL STEWARDSHIP
AND DIAGNOSTIC TESTS

Surveillance signifies the ordering of appropriate
diagnostic tests in order to avoid
overconsumption of antimicrobials

As part of the antimicrobial stewardship policy, diagnostic
test surveillance policy must also be implemented. Ordering
of appropriate diagnostic tests is crucial (e.g. cultures of
blood, bronchial secretions and urine, diagnostic tests for
Clostridioides difficile and other special tests, PCR) in order
to avoid overtesting which leads to incorrect diagnosis e.g.
of colonization as infection (diagnostic error) and
consequently to the administration of unnecessary
antibiotics. A typical example is to avoid ordering of
diagnostic tests for C. difficile in a patient with diarrhea
under laxatives. The appropriate-rationale choice of tests
(diagnostic stewardship, best pretest probability of disease)
corrects the diagnostic error (sepsis, urinary tract infections,
C. difficile infections) which leads to overconsumption of
unnecessary antimicrobials and delays appropriate
treatment (disorientation of diagnosis)'2.

REFERENCES

1. Morgan DJ, et al. JAMA 2017; 318: 607-608

2. Fabre V, et al. Infect Control Hosp Epidemiol 2023; 44: 178-
185
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GUIDELINES ON IMMUNOTHERAPY

Despite advances in antimicrobial therapy, the mortality of
patients with sepsis remains high. Immunotherapy aims to
restore the imbalance of the immune response, to promote
efficient phagocytosis and to limit organ dysfunction. In the
current Booklet, the following strategies of immunotherapy
are discussed:

Hydrocortisone administration

Blood glucose control

Nutrition

Probiotics

Macrolides/Intravenous clarithromycin
Immunoglobulins

Anakinra

Tocilizumab

Precision immunotherapy

For every strategy, the respective grade of recommendation
is given according to the Surviving Sepsis Campaign 2021
Guidelines (Appendix 1). Recommendations of other
scientific societies are also provided, if applicable. Focusing
on data reported in Greek studies is also done.
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CORTICOSTEROIDS

In patients with septic shock under
vasopressors, intravenous administration of
hydrocortisone is recommended (weak
recommendation, moderate  quality  of
evidence)'

In the APROCHSS clinical trial which was conducted in
France, patients with septic shock were randomized to
receive either a combination of intravenous hydrocortisone
and oral fludrocortisone or placebo as adjunctive to
standard-of-care treatment. 90-day all-cause mortality was
significantly decreased in the intervention arm compared to
placebo (43% vs 49.1%). Patients receiving combination
treatment experrienced also faster weaning from
vasopressors and mechanical ventilation?. However, in the
ADRENAL randomised controlled trial conducted in
Australia and New Zealand results were controversial. In
the ADRENAL study, fludrocortisone was not administered,
but patients allocated to intervention were discharged
earlier from the ICUS. A retrospective analysis from the
Hellenic Sepsis Study Group in 170 patients showed that
administration of hydrocortisone within the first 9 hours
from start of vasopressors was associated with lower
mortality. Hydrocortisone was also found to possess and
anti-inflammatory effect on peripheral blood mononuclear
cells®. In a recent clinical study of hospitalized patients in
an ICU due to severe community-acquired pneumonia,
hydrocortisone administration was associated with lower
all-cause mortality compared to placebo (6.2% vs 11.9)°.
The dose of hydrocortisone is either 200mg per day over a
24hour-continuous intravenous infusion or 50mg every 6
hours. Treatment should be initiated at least 4 hours after
the start of vasopressors and lasts for 7 days.

REFERENCES

1. Evans L, et al. Crit Care Med 2021; 49: e1063-e1143

2. Annane D, et al. N Engl J Med 2018; 378: 809-819

3. Venkatesh B, et al. N Engl J Med 2018; 378: 797-808

4. Katsenos C, et al. Crit Care Med 2014; 42: 1651-1657

5. Dequin PF, et al. N Engl J Med 2023; 25: 388: 1931-1941
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BLOOD GLUCOSE CONTROL

Both hyperglycemia and the wide diaily variations of blood
glucose levels are risk factors for mortality in the critically ill
patients. The main risk when trying to maintain
normoglycemia with insulin administration is hypoglycemia.
In the multicenter, randomized clinical trial, NICE-SUGAR
(n=6104), tight glucose control at the range of 80-110mg/dI
was associated with severe episodes of hypoglycemia in 6-
29% of patients and increased mortality?. In a meta-analysis
of 35 randomized clinical trials, it was also found that blood
glucose levels < 144 mg/dl achieved by insulin
administration were associated with higher mortality®.

REFERENCES

1. Evans L, et al. Crit Care Med 2021; 49: e1063-e1143
2. Finfer S, etal. N Engl J Med 2012; 367: 1108-1118
3. Yatabe T, et al. Intensive Care Med 2017; 43: 16-28
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NUTRITION

The early start of enteral feeding is associated with
maintenance of the integrity of enteric mucosa, decrease of
inflammation and decrease of insulin resistance. In a recent,
multicenter, randomized clinical trial conducted in 44 ICUs
in France, 2410 patients (62% with sepsis) under
mechanical ventilation were randomized to receive either
early (within the first 72hrs) enteral or parenteral nutrition.
No difference of survival was found?.

REFERENCES
1. Evans L, et al. Crit Care Med 202;1 49: e1063-e1143
2. Reigner J, et al. Lancet 2018; 391: 133-143
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PROBIOTICS

Ventilator-associated pneumonia (VAP) is the result of the
interaction between immune system and lung microbiota’.
Many randomized controlled clinical trias have evaluated
the role of probiotics for the prevention of VAP in patients
under mechanical ventilation. The two largest meta-
analyses of 23 and 31 clinical trials with 5574 and 8339
patients respectively, reported a relative risk reduction in
VAP incidence by 33%? and 25%° respectively. Meta-
analyses are subject to statistical error due to high
heterogeneity in the administered probiotic preparations
regarding the type and number of microorganisms. The
double-blind, randomized, controlled trial, pro-VAP in Greek
patients showed that a 15-day treatment with
Saccharomyces boulardii, Bifidobacterium lactis BB-12,
Lactobacillus acidophilus LA-5 ka1 Lactobacillus plantarum
was associated with risk reduction in VAP development
from 28.3% to 11.9%. Enrolled patients were multi-injured,
under mechanical ventilation, without active infection and
had at least one organ dysfunction along with head injury*.
In a randomized clinical trial of 2653 patients, there was no
benefit from Lactobacillus rhamnosus GG administration for
the prevention of VAP. However, the vast majority of these
patients, had already one severe infection at enroliment®.

References

1. Fernandez-Barat et al, eBioMedicine 2000, 60: 102955

Sun YC, et al. BMC Pulm Med 2022, 2: 168

Li C, et al. Frontiers Nutr 2022, 9: 919156

Tsilika M, et al. Intern J Antimicrob Agents 2022, 59: 106471

28
3.
4.
5. Johnstone J, et al. JAMA 2021, 326: 1024-1033
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MACROLIDES AND INTRAVENOUS
CLARITHROMYCIN

In a recent analysis from 1174 Greek patients with sepsis
due to CAP, it was found that co-administration of
clarithromycin with B-lactams was associated with a two-fold
reduction in mortality compared to all the other available
treatment regimens (B-lactam monotherapy, respiratory
fluoroquinolones, or combination treatment of B-lactams
plus azithromycin)®. Post-hoc analysis of a randomized
clinical trial in patients with VAP showed a significant risk
reduction of 90-day mortality following intravenous
administration of adjunctive clarithromycin'. In the
randomized controlled clinical trial INCLASS, adjunctive
intravenous clarithromycin was administered in 110 patients
with multi-organ failure secondary to Gram negative
infections. Although no difference in all-cause mortality was
shown, treatment with intravenous clarithromycin was
associated with significant risk reduction of the incidence of
new sepsis episodes (30.4% versus 67.9% of patients
treated with placebo)?. The updated European guidelines
for severe CAP recommend the co-administration of
macrolides with B-lactams over monotherapy with either -
lactam or respiratory fluoroquinolone®.

The dose of intravenous clarithromycin is 1gr per day over
a 1-hour continuous intravenous infusion for 4 consecutive
days.

REFERENCES
1. Kyprianou M, et al. Int J Antimicrob Agents 2023; 106942

2. Karakike E, et al. Crit Care 2022; 26: 183.

3. Kyriazopoulou E, et al. Int J Antimicrob Agents 2020; 55: 105836
4. Martin-Loeches |, et al. Intensive Care Med 2023; 4:1-18
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INTRAVENOUS IMMUNOGLOBULINS

Available preparations of immunoglobulins for intravenous
administration are divided into those which contain only IgG
immunoglobulins and those which are enriched with IgM
immunoglobulins (IgGAM). A large trial with 624 patients
failed to show any benefit from IgG administration. Meta-
analyses of available clinical trials reported a mortality risk
reduction from administration of IgGAM preparations, but the
recommendation based on these trials is considered
moderate.

The Hellenic Sepsis Study Group analyzed 100 patients
with infections, of which 86% with septic shock due to
infections by multidrug-resistant Gram-negative bacteria.
These patients were treated with adjunctive IgGAM and they
were compared with 100 patients who did not receive
adjunctive treatment. The two study groups were totally
comparable regarding sepsis severity, causative pathogens,
administered antibiotics and comorbidities. 28-day mortality
was significantly lower among patients treated with IgGAM
than the comparators (39% vs 58%)%.

REFERENCES
1. Evans L, et al. Crit Care Med 2021; 49: e1063-31143

2. Giamarellos-Bourboulis EJ, et al. Clin Microbiol Infect 2016;
22: 499-506
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ANAKINRA

Anakinra is the recombinant preparation of the interleukin
(IL)-1 receptor antagonist. In patients with severe COVID-
19 pneumonia, blood levels of the biomarker suPAR
(soluble urokinase plasminogen activator receptor) = 6ng/ml
indicate an increased risk for severe respiratory failure. The
results from phase Il SAVE and phase Ill SAVE-MORE
clinical trials with 1000 and 594 patients respectively,
showed overall 64% risk reduction for unfavorable outcome
after 28 days (odds ratio 0.36 with confidence intervals 0.26-
0.50) with similar benefit on risk reduction for death,
development of severe respiratory failure and mechanical
ventilation as well towards infection cure®*. The efficacy
remains the same regardless of the time interval between
onset of symptoms and start of treatment®. The FDA has
also set a score of eight 8 clinical variables and laboratory
findings for the early detection of patients who should be
treated?. No severe adverse events were reported from
anakinra treatment.

Anakinra is administered subcutaneously at a dose of
100mg per day for 7-10 days.

REFERENCES

1.  https://www.ema.europa.eu/en/news/ema-recommends-
approval-use-kineret-adults-covid-19
https://www.fda.gov/media/163075/download
Kyriazopoulou E, et al. eLife 2021; 10: €66125
Kyriazopoulou E, et al. Nat Med 2021 ; 27: 1752-1760
Akinosoglou K, et al. eClinicalMedicine 2023; 56: 101790

2,
3.
4.
5.
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TOCILIZUMAB

Tocilizumab is the recombinant antagonist of interleukin
(IL)-6 receptor. In a meta-analysis with 10,930 hospitalized
patients with severe COVID-19 pneumonia, it was found
that the combination of tocilizumab with corticosteroids was
associated with reduced 28-day mortality (odds ratio 0.77,
95% confidence intervals 0.68-0.87). The most of benefit
was observed for patients with C-reactive protein (CRP)
75mg/l or more. In the same meta-analysis it is reported that
the number of available patients was not large enough to
draw safe conclusions for groups under mechanical
ventilation or need for vasopressors?. In a multicenter
clinical trial of 537 patients, there was no association
between tocilizumab administration and secondary
infections or bacteremias®.

The suggested dose is 8mg/kg once, over one-hour
intravenous infusion at a maximum dose of 800mg. If there
is no clinical improvement after 24hours, the administration
should be repeated.

REFERENCES

1. https://www.covid19treatmentguidelines.nih.gov/.
2. Shankar-Hari M, et al JAMA 2021; 326 :499-518
3. Bonazzetti C, et al. Infection 2023; 51: 129-136
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PRECISION IMMUNOTHERAPY

Aims to classify patients into different endotypes
based on pathophysiologic patterns and to
administer precision treatment per endotype to
achieve immunological homeostasis.

The phase Ila PROVIDE clinical trial, which took place in
Greek Intensive Care Units (ICUs) succeeded to distinguish
two main immunological endotypes of sepsis. The first
endotype is the macrophage activation-like syndrome
(MALS) and the second endotype is sepsis-induced
immunoparalysis (Sll). MALS is found approximately in 5-
10% of patients and is diagnosed when blood ferritin levels
are greater than 4420 ng/ml. Sll is found in 40% of patients
and it is diagnosed when the number of HLA-DR receptors
on the cellular membrane of peripheral monocytes are less
than 5000 per cell'. The first ever, worldwide, randomized
precision clinical trial is currently being conducted since
2021, with a main target to evaluate the effectiveness of
precision immunotherapy in septic patients. This trial is
called ImmunoSep. By utilizing the diagnostic tools of ferritin
levels and the number of HLA-DR receptors, patients with
MALS are treated with anakinra and patients with Sl are
treated with recombinant human interferon-gamma
(rhIFNy). The efficacy is compared to placebo treatment.
The clinical trial is conducted in 26 ICUs from Greece, in 2
ICUs from the Netherlands, and in 1 ICU from Germany,
Switzerland, Italy and Romania respectively?. The Hellenic
Institute for the Study of Sepsis (HISS) acts as the study
sponsor.

REFERENCES
1. Leventogiannis K, et al. Cell Reports Med 2022, 3: 100817
2. www.immunosep.eu
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APPENDIX 1

In the grading system of a therapeutic intervention, which
was used in the recent Surving Sepsis Campaign
guidelines, the degree of recommendation is defined by the
level of recommendation and by the quality of evidence.

The factors which define the quality of evidence are:

e High: randomized clinical trials without methodological
problems and restrictions

e Modarate: randomized clinical trials with methodological
problems and restrictions or well-designed observational
studies

e Low: observational studies

e Very low: bad quality-controlled studies or expert
opinions or other recommendations

Strong level of recommendation is supported by:

e Very high benefit (immediate recommendation, odds ratio
> 2 without possible confounding factors)

e Very high benefit with odds ratio > 5 without reliability risks
(at least two levels)

e Dose-dependent correlation

Moderate level of recommendation is supported by:

e Methodological problems of randomized trials that
indicate high likelihood of error

e Discrepancy of results and problems in subgroup analysis

e Inaccurate results

e High probability of reporting errors

In the recent Surviving Sepsis Campaign guidelines, the best
clinical practice is introduced and defined by the following
criteria:

Proposal’s clarity and applicability

Proposal’s necessity

Probability of benefit over risk

Difficulty in collecting the required indication

Analysis of proposal’s rationale

Possibility the GRADE system to be included

Before the initiation of each Consensus Conference for
subjects related to a therapeutic intervention, the evaluation
criteria are predetermined not only for the available clinical
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trials, but also for the clinical significance of results for most
of patients. Finally, the benefit/risk ratio for a therapeutic

intervention

is also considered. With all

the above

mentioned, the committee of participating experts in

Consensus Conference determines

the degree of

recommendation for a certain practice or therapeutic
approach, as summarized in the appendix.

*REFERENCES
Guyatt GH, et al. BMJ 2008; 336:924-926

Guyatt GH, et al. J Clin Epidemiol 2015; 68:597-600
Evans L, et al. Crit Care Med 2021; 49: e1063-31143

FACTORS WHICH
RECOMMENDATION OF THERAPEUTIC

DETERMINE THE

financial resources

INTERVENTIONS
moderate or high | High quality of indication makes
indication the strong recommendation
more likely
Certainty of | ¢ Big difference in
benefit/risk ratio benefit/risk ratio makes the
strong  recommendation
more likely
e Small difference in
benefit/risk ratio makes the
weak recommendation
more likely
Certainty in result | Strong certainty or values
values similarities makes the strong
recommendation more likely
Association with | The small cost of intervention

makes the strong
recommendation more likely
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SITES PARTICIPATING IN THE HELLENIC SEPSIS
STUDY GROUP

15t Department of Critical Care Medicine, “Evangelismos”
Athens General Hospital (Director: Professor A.
Kotanidou)

Collaborators: N.Athanasiou, P.Chounti, V.Grigoropoulos,
|.Kalomenidis, A.Kanavou, P.Katsaounou, V. Markaki,
A.Osarogue, E.Polydora, M. Pratikaki, Ch. Routsi,
R.Sampani, G.Tsimpris, G. Zakynthinos,

2" Department of Criticial Care Medicine, “ATTIKON”
University Hospital (Director: Professor |.Tsangaris)
Collaborators: A.Antonopoulou, A.Armaganidis,
E.Chrysanthopoulou, |.Dimopoulou, F.Frantzeskaki,
E.Karakike,  N.Koliakos, = M.Kontogiorgi, P.Kopteirids,
E.Kyriazopoulou, M.Lignos, N.Maniatis, E.Mavrou,
E.Papadomichelakis, E.Paramythitou, E.Polyzogopoulou,
M.Rizos, M.Theodorakopoulou

3rd Department of Critical Care Medicine, “Evgenideion”
Hospital (Director: Professor G.Dimopoulos)
Collaborators: A.Betrosian, E.Douzinas, M.Tasoulis
Intensive Care Unit, Department of Nursing, National and
Kapodistrian University of Athens -“Agioi Anargyroi
“General Oncological Hospital of Kifisia, Athens
(Director: Professor P. Myrianthefs)

Collaborators: G.Chrysanthopoulou, A.Gavala, A.Korompeli,
P.Makrygianni, E.Tsigou, V.Psalida

Intensive Care Unit, 251 Hellenic Air-force General
Hospital (Director: Dr.G.Anthopoulos)

Collaborators: K.Aligeorgas, G. Houtas, D.Karapanos
Intensive Care Unit, “Hippokrateio” Athens General
Hospital (Director: Dr.G.Koffinas)

Collaborators: P.Drymousis, E.Mainas, M.Mpalla,
X.Papanikolaou, E.Tsika

Intensive Care Unit, “Korgialeneion-Benakeion” Athens
General Hospital (Director: Dr.M.Patrani)
Collaborators: A.Amygdalou, V.Evangelopoulou,
E.Karampela, G.Kassianidis, Ch.Kastenos, E.Kontaki,,
K.Mandragos, G.Marinakis, M.Moukas, M.Ompasi,
E.Paggalou, M.Paraschos, N.Solomonidi, Th.Tsoutsouras
Intensive Care Unit, “Laikon” Athens General Hospital
(Director: Dr.l.Floros)

Collaborators: A.Mega, |.Pavleas, K.Rigas

Intensive Care Unit, “Konstantopouleio-Patision” General
Hospital of Nea lonia, Athens (Director: Dr.Ch.Mathas)
Collaborators: Ch.Nikolaou, |.Strouvalis
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Intensive Care Unit and Centre for Respiratory Failure,
“Sotiria” General Hospital of Chest Diseases, Athens
(Director: Dr.l.Nikolopoulos)

Collaborators: Th.Agapitou, A.Alexikou, N.Garbis,
E.Kalousis, Ch.Kechagias, A.Kosmidou, V.Nanou,
P.Nikolopoulos, S.Pouriki, A.Raftopoulou,

G.Tsekoura, S.Tsikrika, A.Tzagaraki

Multivalent Intensive Care Unit, “Sotiria” General Hospital
of Chest Diseases, Athens (Director: Dr.M.Daganou)
Collaborators:  S.Avgeri, Ch.Demponeras, A.Flevari,
S.Giannakaki, M.Karagianni, G.Karlis, G.Katsagani,
O.Kouniaki, E.Koutsougianni, V.Koutsoukou,
D.Markantonaki, L.Mpalaskas, O.Mpelagia,
K.Mpostantzoglou, E.Mpourgani, E.Nanou, M.Poulou,
K.Stathopoulou, A.Tourtoglou, P.Vasileiou, E.Vrettou
Intensive Care Unit, “Tzaneion” Piraeus General Hospital
(Director: Dr.A.Prekates)

Collaborators: K.Chatzigeorgiou, A.Gravos, S.Kanakaki,
K.Katsifa, K.Sarantos, K.Sakellaridis, E.Sklavou, Ch.Tsapas,
P.Tselioti

Intensive Care Unit, “Thriasio” Elefsis General Hospital
(Director: Dr.N.Markou)

Collaborators: P.Alexandropoulou, D.Bakali, D.Kotrafouri,
|.Koutsodimitropoulos, I.Malliou, K.Ouranos,
A.Panagiotakopoulou, E.Stefanatou

Intensive Care Unit, “KAT” General Hospital of Attika
(Director: Dr.l.Alamanos)

Collaborators: V.Kaldis, K.Mantis, D.Markopoulou,
P.Mpoukas, E.Papadaki

Intensive Care Unit, “Asklepieio” General Hospital, Voula
Athens (Director: Dr.M.Rallis)

Collaborators: |.Giatzoglou, A.loakeimidou,
V.Karamouzos,D.Kika, G.Kolliopoulou, G.Nikolaidis,
Ch.Papadas, A.Paridou, P.Patsaouras,

Intensive Care Unit, loannina University Hospital
(Director: Professor V. Koulouras)

Collaborators:  |.Andriopoulos, M.Vagia, E.Demertzi,
N.Kazakos, D.Kantas, A .Karachaliou, N.Lagos,
G.Papathanakos, A.Papathanasiou, M,Pappa, M.Pashali,
S.Peristeri, Ch.Rouvalis, M.Saranti, P.Stergiou, N.Stefanatou,
A.Tsouri, M.Xenikakis

Intensive Care Unit and Department of Anesthesiology,
"AHEPA" University Hospital of Thessaloniki (Director:
Associate Professor E.Argyriadou-Papazioga)
Collaborators: Z.Aidoni, A.Efthymiou, E.Gkeka,
Ch.Pouritzaki, S.Primikyri, |.Soultati, |. Trifonidou,
A.Tsakalidis, S.Tsianta, N.Veliki, F.Veroniki

58



Intensive Care Unit, “Aghios Dimitrios” Thessaloniki
General Hospital (Director: Dr.G.Vlachogianni)
Collaborators: E.Emoniotou, E.Fylaki,  Ch.Kontouli,
|.Makridis, A.Mpakas, K.Psaroulis

Intensive Care Unit, “Hippokrateio” Thessaloniki General
Hospital (Director: Dr.E.Mouloudi)

Collaborators: |.Alevroudis, D.Karapiperidis, |.Kotsamidi,
E.Massa, E.Michailidou, Ch.Mouratidou, T.Mpargiota,
Z.Mposmou, Ch.Nakou, S.Papadopoulos, M.Papaioannou,
M.Pasakiotou, S.Patsatzakis, P.Roumelis,
S.Soundoulounaki, D.Stamou, M.Stourgianni,
Th.Theodoridou, K.Tsakiri

Intensive Care Unit, “G.Gennimatas” Thessaloniki
General Hospital (Director: Dr.E.Antoniadou)
Collaborators: E.Antypa, |.Apostolidou,

A.Karapanagiotou, K.Kosmidis, V.Mourouzidou,

M.Moustaka, E.Panagiotidou, M.Papathanasiou, E.Papalexi,
E.Papandreou, A.Pitsoulis, F.Rentou, P.Tasioudis,
M.Vasileiou

Intensive Care Unit, “Theageneio” Thessaloniki
Anticancer Hospital (Director: S.Anisoglou)
Collaborators: P.Chaloulis, Ch.Charatsis, E.Damianidis,
|.Diamanti, A.Fadi, P.Faneromenos, F.Gerosimou,
V.Mavridou, |.Papageorgiou, D.Rimarev, K.Vryza

Intensive Care Unit, 424 General Military Training
Hospital, Thessaloniki (Director: |.Katsiadramis)
Collaborators: K.Dimitroulakis, E.Doumaki, D.Karapiperis,
K.Karozis, Ch.Pazvanti, A.Vemvetsou

Intensive Care Unit, Alexandroupolis University Hospital
(Director: Professor V.Papaioannou)

Collaborators: M.Nakou, K.Nikolaou, I.Pnevmatikos,
V.Theodorou

Intensive Care Unit, Herakleion University Hospital
(“PAGNI”), Crete (Director: Professor E.Kondyli)
Collaborators: Ch.Alexopoulou, Ch.Diakaki, S.Kokkini,
|.Konstantinou, P.Malliotakis, D.Marouli, E.Papadakis,
Ch.Pappas, G.Priniakis, A.Proklou, Ch.Psarologakis
Intensive Care Unit, Karditsa General Hospital (Director:
Dr.A.Theodotou)

Collaborators: S.Gagatsi, G.Ganeli, P.Giannakou, E.Kakou,
N.Papadopoulos, G.Pliassa, K.Stamou, D.Tsoukalas,
M.Zouloumi

Intensive Care Unit, Ptolemaida General Hospital
(Director: Dr.P.Sasopoulou)

Collaborator: E.Apostolidou

Intensive Care Unit, Trikala General Hospital (Director:
Dr.Th.Paraforou)

Collaborator: F.Koukoumpani
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Department of Therapeutics, “Alexandra” General
Hospital of Athens (Director: Professor M.-A.
Dimopoulos)

Collaborators:  E.Aivalioti,  Ch.Delavinia,  D.Delialis,
M.Dimopoulou, P.Fanariotis, S.loannou, E.Kalogianni,
M.Karakitsou,  E.Korompoki, E.Kostis, G.Mavraganis,
R.Patras, Th.Retsas, A.Sianis, D.Sinapidis,
K.Stamatelopoulos, R.Syrigou

4t Department of Internal Medicine, “ATTIKON”
University Hospital (Director: Professor D.Boumpas)
Collaborators: M.Adami, N.Antonakos, A.Antoniadou,
V.Apollonatou, M.Argyropoulou, S.Chachali, G.Damoraki,
Ch.Damoulari, G.Dougekou, E.Fytrou, Th.Gavogianni,
E.J.Giamarellos-Bourboulis, D.Gotzias, S.Grigoropoulou,
D.Kavatha, M.Kalogridi, K.Kanellakopoulou, Th.Kanni,
D.Karageorgopoulos, E.Karofylakis, K.Katrini, E.Koratzanis,
P.Koutoukas, P.Koufargyris, A Kotsaki, D.Lazaridis,
M.Lampropoulou, K.Leventogiannis, V.Lekakis, K.Markakis,
N.Melachrinopoulos, |.Mitrou, M.Mouktaroudi, A.Mpolanou,
A.Mpoulouta, M.Nikolakea, = A.Panagiotou, M.Paneta,
A.Papadopoulos, A.Pelekanou, G.Petrikkos, D.Petrou,
D.Plachouras, K.Protopapas, Ch.Psarrakis, M.Raftogiannis,
S.Rellou, M.Roumpoutsou, A.Savwva, A.Safarika,
A.Siampanos, M.Souli, V.Tzanetakou, N.Tziolos,
T.Tsaganos, M.Tsilika, S.Tsiodras, G.Tsioulos, [.Vaki,
N.Vechlidis

2" Department of Internal Medicine, "Attikon” General
University Hospital (Director: Profesor A. Psyrri)
Collaborators: P. Chalvatsiotis, S. Charalampopoulou, E.
Chatziaggelaki, M. Giannakakou, S. Katopodis, |. Kotsantis,
M. Kyriazis, A. Margeli, S. Micha, A. Mpouchla, E. Mpoutati,
A. Pantazopoulos, S. Papageorgiou, E. Papastamatiou, V.
Pappa, A. Parmaksidis, K. Rokas, A. Tsiavou.

1st Department of Internal Medicine, “Laikon” Athens
General Hospital (Director: Professor E.Gkogka)

Collaborators: E.Athanasoula, A.Anastasopoulou,
A.Antoniou, L.Chatzis, G.L.Daikos, V.Georgakopoulou,
M.Gamaletsou, E.lliadi, E.Mastrogianni, F.Ntziora,

M.Samarkos, M.Saridaki, A.Skiada, M.Psichogiou,
P.Voutsinas

Department of Internal Medicine, “Sotiria” General
Hospital of Chest Diseases, Athens (Director: A.Pefanis)
Collaborators: A.Argyraki, P.Lourida, E.Sampatakaki,
A.Theodorakopoulou, Ch.Zirou

34 Department of Internal Medicine, “Sotiria” General
Hospital of Chest Diseases, Athens (Director: Professor
K.Syrigos)
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Collaborators: E.Antonogiannaki, E.Antonopoulou,
S.Artemi, K.Athanasiou, P.Chardouvalis, A.Darergola,
M.Georgiopoulou, M.Gounaridi, A.Gravvani, A.Kaziani,
E.Kakalou, S.Kalomoiri, G.Kokkotis, V.Kolonia,
|.Kontolaimou, K.Kyriakoulis, A.Lemoni, K.Leontis,
V.Maravitsas, |.Markaki, A.Mpakakos, D.Mponofa,
M.Myrodia, E.Naxakis, Th.Nitsotolis, V.Ntousopoulos,
M.Palavra, A.Papanikolopoulou, G.Poulakou, V.Rapti,
Ch.Theochari, I.Trontzas, A.Tsakiris, A.Tsaroucha, K.Tsiakos
1st Department of Internal Medicine, “G.Gennimatas”
Athens General Hospital (Director: Dr.G.Adamis)
Collaborators: K.Armenis, V.Asmanidis, M.Astriti,
M.Chatzopoulos, S.Christodoulou, P.Gargalianos-Kakolyris,
V.Kosmas, E.Kouranidi, E.Koutli, E.Mane, T.Nikolopoulou,
A.Papailiou, |.Perdios, Ch.Platanaki, M.Ploumidis, E.Polaki,
A.Spyrou, A.Tseliou

1st Department of Internal Medicine, “Evangelismos”
Athens General Hospital (Director: Dr.Th.Kontopoulou)
Collaborators: P.Christodoulou, S.Doulou, E.Geladari,
A.Gogou, E.Kokkinakis, E.Moniem, G.Mousoulis, M.Sykara
Department of Internal Medicine, “Elpis” Athens General
Hospital (Director: Dr.A.Fragkou)

Collaborators: P.Grigoropoulou, S.Savvanis, M.Tampaki,
1t Department of Internal Medicine, “Korgialeneion-
Benakeion” Athens General Hospital (Director:
Dr.V.Tzavara)

Collaborators: |.Chalvatzi, [.Davia, M.Dafni, E.Doumouliaka,
V.Georgiadou, M.Karampeli, S.Krontira, A.Lioni, A.Manta,
D.Mantzos, D.Metaxas, E.Mougaki, A.Spanoudaki, N.Fetsis
3d Department of Internal Medicine, “Korgialeneion-
Benakeion” Athens General Hospital (Director:
Dr.M.Chini)

Collaborators: A.Gkioka, E.Grivakou, Ch.Karachalios,
N.Kosmas, M.Lazanas, M.Mpompoli, A.Ntanis, V.Sakka,
E.Sarra, L.Skorda, E.Skoti, K.Thomopoulos, G.Tsekes,
A.Verykokkou, D.Zampetas, M.Zotou

3rd Department of Internal Medicine, “Agios Panteleimon”
Piraeus and Nikaia General Hospital (Director:
Dr.l.Skopelitis)

Collaborators: E.Aggelopoulou, A.Gkougkoutsi, |.Gkouma,
S.Kavouras, E.Lagodonti, E.Michelakis, E.Sarakini

2"d Department of Internal Medicine, “Tzaneion” Piraeus
General Hospital (Director: Dr.G.Chrysos)

Collaborators: G.Avgouleas, K.Dalekou, E.Efstratiadi,
S.Georgiadis, E.Giannitsioti, D.Kitsoglou, E.Konstantinidou,
P.Mavroudis, Ch.Sidiropoulou, |.Speggos, A.Stamati,
D.Symeonidis, P.Tsiamalos,  A.Vasiliadi, L.Velenza,
O.Zarkotou
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1st Department of Internal Medicine, “Thriasio” Elefsis
General Hospital (Director: S. Sympardi MD)
Collaborators: N. Alexiou, K. Gkizeli, A. Haldoupis N.
Kakavoulis, Ch. Katsili, M. Koupetori, A. Koupidou, I.
Pantelidou, A. Papadaki, P. Rokas, A. Skopa, E. Tasouli, D.
Tsamoulis, K. Tsiaras, V. Vitoros

2"d  Department of Internal Medicine, “Thriasio”
ElefsisGeneral Hospital (Director: Z. Alexiou MD)
Collaborators: E. Chatzidoukas, S. Chioti, M.
Chrysanthakopoulou, E. Drakopanagiotakis, M. Giannakaki K.
lliopoulou, E. Katsanaki, P. Katseli, P. Konstantinidis, P.
Kostopoulou, N. Koutsoumpos, G. Lachanas, E. Louka, A.
Makkina-Kousi, Ch. Nodaras, A. Pantazi, M.
Papapadopoulou, G. Plytas, E. Roulia, Ch. Skliros, N. Tripyla,
2nd Department of Internal Medicine, “Konstantopouleio-
Patision” Nea lonia General Hospital (Director: A.
Masgala-Seferli MD)

Collaborators: A. Detsika, P. Hasapi, E. Kaldara, K. Kostaki,
P. Kouzanidis, N. Ktenopoulos, K. Lazili, M. Mountzouri, M.
Nitsa, A. Pantazis, K. Papadomarkaki, S. Pegka, Th. Seferlis,
K. Smaili, A. Toumpovina, L. Tsagkaraki, Ks. Tsamakidis, I.
Tsolka

1st Department of Internal Medicine, “Asklipieio” Voula
General Hospital (Director: Ch. Samaras MD)
Collaborators: L. Athanasiou, V. lakovakis, V. Kiousis, A.
Konstantinou, G. Leondi, |. Mpliziotis, S. Nikolakopoulou, Ch.
Samaras, |. Sofianos, A. Spyrantis, O. Spyropoulou, G. Trikas
1st Department of Internal Medicine, “Sismanogleio-
Amalia Fleming” Athens General Hospital (Director: G.
Marathonitis MD)

Collaborators: G. Georgakopoulos, S. Kalantzi, S.
Karargyris, S. Koskina, A. Marathonitis, Ch. Mpethani, N.
Tsokos.

2"d Department of Internal Medicine, “Sismanogleio”
Athens General Hospital (Director: M. Lada MD)
Collaborators: K. Allagiani, M. Almyroudi, |. Bander, E.
Dimitrellos, H. Fyllas, E. Galanidi, A. Georgopoulou, P.
Gouna, K. Iskos, TH. Kakkavas, P. Kritikos, K.
Lymperopoulou, D. Makridaki, A. Marioli, X. Merkouri, I.
Mixailidou, V. Mylona, F. Patoulis, K. Sereti, F. Spanaki, A.
Tatsi.

1st  Department of Internal Medicine, “AHEPA”
Thessaloniki General University Hospital (Director: S.
Metallidis MD)

Collaborators: E. Chatziemmenouil, Th. Chrysanthidis, A.
Dalia, K. Gkantali, M. Grammatiki, A. Karageorgos, I.
Karanika, P. Kollaras, K. Kotsa, S. Ktena, E. Liougka, G. Loli,
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N. Lolis, |I. Mimtsoudis, |. Mpakaimi, A. Nikolaidou, A.
Papagiannis, E. Protonotariou, A. Trakatelli, O. Tsahouridou.
1st Department of Internal Medicine, “Papageorgiou”
Thessaloniki General Hospital (Director: G. Tzatzagou
MD)

Collaborators: Ch. Euthymiou, K. loakeim, E. Mantsou, K.
Mikoudi, N. Petridis, E. Vlogiaris.

3 Department of Internal Medicine, “Papageorgiou”
Thessaloniki General Hospital (Director: V. Kotsis MD)
Collaborators: E. Gkaliagkousi, K. Mastrogiannis, S.
Mpitzika, Ch. Trakatelli, D. Vasilakou.

2" Department of Internal Medicine, Alexandroupolis
General University Hospital (Director: Professor D.
Papazoglou)

Collaborators: V. Kyrgiannaki, P. Panagopoulos, V. Petrakis,
P. Rafailidis, Ch. Rimba

Department of Internal Medicine, Rio General University
Hospital (Director: Professor M. Maragkos)
Collaroborators: K. Akinosoglou, A. Delastik, V.
Dimakopoulou, D. Dimitropoulou, Ch. Gogos, A. Lekkou, L.
Leonidou, G. Panos, E. Polyzou, |. Syrokosta, G. Sxinas, S.
Tsoupra, D. Velissaris.

1st Department of Internal Medicine, loannina General
University Hospital (Director: Professor C. Milionis)
Collaborators: L. Athanasiou, G. Anastasiou, M. Christaki, E.
Christaki, F. Decouan, E. Klouras, M. Kosmidou, A. Liontos,
E. Lymperopoulos, Th. Maniatopoulou, F. Mparkas, G.
Papamixail, |. Rapti, V. Samanidou, F. Sebastien, M.
Stefanou, Ch. Styla, E. Tzavella, |. Vagias.

Department of Internal Medicine, Larisa General
University Hospital (Professor G. Ntalekos)
Collaborators: S. Gampeta, N. Gatselis, S. Georgiadou, G.
Giannoulis, V. Lygoura, K. Makaritsis, G. Perifanos, A.
Samakidou, S. Skrimpas, A. Stefos, D. Sveroni, X. Tsiflikioti,
G. Vatidis.

Department of Internal Medicine, “Koutlimpanio-
Triantafullio” Larisa General Hospital (Director: K.
Karakousis MD)

Collaborators: K. Karapiperis, V. Kopsachilis, G.
Maurommati, A. Oikonomou, |. Papakrivos.

Department of Internal Medicine, Imathia General
Hospital (Director: Ch. Koutras MD)

Collaborators: D. Deligianni, E. Tsikrika

Department of Internal, Karditsa General Hospital
(Director: 1. Ntelis MD)

Collaborators: O. Almanidou, K. Kalatzis, E. Kanelaki, F.
Koumoutsou, E. Mpathrelos, A. Nakou.
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Department of Internal Medicine, “Mpodosakio”
Ptolemais General Hospital (Director: K. Dolianitis MD)
Collaborators: A. Didaskalou, A. Filippidou, D. Giagkoulis, A.
Kalis, D. Karasavvidou, F. Legzidis, D. Makridis, A. Mitsianis,
H. Nasra, S. Pavlidou, G. Salvaras, S. Tzimikas, A.
Vagkopoulou.

1st Department of Internal Medicine, Syros General
Hospital (Director: G. Giannikopoulos MD)

Department of Internal Medicine, Argos General Hospital
(Director: G. Andrianopoulos MD)

Collaborators: P. Maravitsa, M. Pavlaki.

Department of Internal Medicine, Zakynthos General
Hospital  (Director: G. Papakonstantinou  MD)
Coolaborators: G. Kalpakou, A. Kardari

Department of Internal Medicine, Chios General Hospital
(Director: G. Karpouzis MD)

Collaborator: G. Giannikopoulos

15t Department of Surgery, “Ippokrateio” Athens General
Hospital (Director: Professor G. Zografos)

Collaborators: M. Frountzas, |. Manouras, N. Michalopoulos,
K. Toutouzas.

2nd  Department of Internal Medicine, “Ippokrateio”
Thessaloniki General Hospital (Director: M. Doumas)
Collaborators: K. Imprialos, A. Katsimardou, M. Mavridou, A.
Pyrpasopoulou, F. Siskos, K. Stavropoulos.

15t Department of Pulmonary Medicine, “Sotiria” Athens
General Hospital of Chest Diseases (Director: Professor
P. Bakakos)

Collaborator: N. Anagnostopoulos, V. Chatziara, |I.
loannidou, M. Kanakaki, A. Kapsi, E. Konstantellou, A.
Koromilias, |. Kostara, G. Kotantoula, E. Koukaki, N.
Koulouris, A. Krompa, M. Kyriakopoulou, E. Markozannes, P.
Mpakakos, A. Mpakiri, Ch. Mpounos, V. Panou, E.
Potamianou, V. Romanou, N. Rovina, Z. Sotiropoulou, G.
Stratakos, D. Theodoulou, K. Tzimopoulos, A. Vontetsianos,
S. Zanelli.

24 Department of Pulmonary Medicine, “Sotiria” Athens
General Hospital of Chest Diseases (Director: A. Rapti)
Collabotaros: G. Drivas, A. Nikolakopoulou, V. Panagoulias,
Ch. Potari, A. Zougklos.

4th Department of Pulmonary Medicine, “Sotiria” Athens
General Hospital of Chest Diseases (Director: G.
Tsoukalas)

Collaborators: E. Alevrakis, P. Michalakopoulou, S. Poupos,
P. Schoini, I. Voulgarelli.
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5t Department of Pulmonary Medicine, “Sotiria” Athens
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