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What Sepsis Researchers Can Learn from COVID-19 @
To the Editor:

Despite intensive research efforts, the search for new therapeutic
options for sepsis has yielded no result (1). However, the ongoing
coronavirus disease (COVID-19) pandemic shows that effective
therapeutic options for the distinct subgroup of viral sepsis due to
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

infection can be found within months (2). What can sepsis
researchers learn from the way COVID-19 is studied?
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Methods and Results: Figures and Tables

> To A kai 1o Q piag dnuoaoisuong

> MpETTEl va JTTOPOUV VA «OTEKOVTAI» AUTOVOMO — Va
TTEPIEXOUV HIO OAOKANPWHMEVN TTANpOPOpPIa

> ATTapaiTnTO VO QAIVETAI OVAMECO OE TTOIEC ONADEC
YivETOI N OCUYKPION KAl O apiOudg Twy
ao0evwv/treIpapaTo{wwyV KATT avd opdada Kadwg Kai n
TIMF TOU OTATIOTIKOU KPITNPIOU OUYKPIONG
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Study flow chart |

Test cohort (n=600)

Gram(-) infections meeting Sepsis-1 criteria

Validation cohort (n= 200)
VAP meeting Sepsis-1 criteria

Excluded (n= 152)

* Lack of serial SOFA scores (n= 51)
* Did not meet Sepsis-3 criteria (n=101)

|Analyzed (n=448) |

Fig. 1 Flow chart. VAP, ventilator-associated pneumonia; SIRS, systemic inflammatory response syndrome; SOFA, sequential Organ

Failure Assessment

Excluded (n= 1)

f—>3 + Did not meet Sepsis-3 criteria (n=1)

Analyzed (n=199) |

[ @51 were assessad for eligibility

Karakike E, et al. Crit Care 2019

Kyriazopoulou E, et al. Am J Respir Crit Care Med 2020

[ Enroliment l

B95 were excluded

» 458 did not meet Sepsis-3 definifion

» 203 had other infection

» 22 dedlined to participate

» 8 had neutropenia

= 4 had HIV Infection with C04 cells<200mm®

[--[Mnﬂtbn] ],

133 were allocated to standard of care

131 received allocated intervention

2 did not receive allocated intervention dus fo
consent withdrawal and request for removal of
all data

133 were allocated to procalcitonin guidance
125 received allocated intervention

B did not receive allocated intervention due fo
consent withdrawal and request for remioval of

Follow-Up

No lost to follow-up
None of the patients discontinued intervention

sl data
Mo lost to follow-up
MNone of the patients discontinued intervention

Analysis

131 were analyzed

J

125 were analyzed
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Table of baseline demographics |

Table 1. Basaline Charactedstics of Enralled Patiants

Standard of Care (n=131) PCT Guidance [n=125  All Patients [N =256)

Age, mean (SO, w TB.O(13.1) THE [@.8) TBE (114
Sax, M, n 0] G2 (45 8) h2 @08 114 {44 5)
iCharlzon's comorbidity index, maan {50 6.0(2.4) 56 (148 5B{23
Saptic shock, n ) O {6.9) a2 18 (7.0
APACHE |l scora, maan (S0 133 (4.7 13.0 @ 8) 13247
S0FA score, maan (S0 4.1{2.2) 41 21) 4.1(2.3)
Procaleitonin, madian {01-03), pg per liter 053 (0.15-5.03) 0.B6 {D.17-5.95) 085 (0A7-5TT)
Mesating stopping rule on Day 5, n (%)
=B80% decraasa of initial serum PCT 32 (244 35 280 67 (26.2)
Sarum PCT <05 pg per litar T4 (56 .5) 71 [BE.8) 145 (56 5)
Combined criteria 92 (T02) BA (71.3) 181 (70.7)
Meating stopping rula after Day 5°, n (%4) MAA 20 (16.0) MSA
Moncomplianca with PCT stopping rule becauss of MAA 13 (10.4) M A
miedical instability, n {34)
Owearall compliance with PCT stopping rule, n {%) MAA o5 (FE.8) M A
Typea of infection, n (%)
Comimunity-acquired pnaumonis 5T (43 .5) 55 @4.0) 112 {(43.8)
Heaalthcars-gssociatad pneumonia 27 (20.8) 16 (12.8) 43 (16.8)
Acute pyal onaphiitis 44 (33 6) 51 @08 85 (37 1)
Primary bloodstraam infection 1 (0.8 2 (18) 3({1.3
Hospital-acquired pneumonia 2({1.5 1 {0.8) 3.3
Microbiological documantation, n (%)
E. col 22(16.7) 24 (19.3) 45 (18.0
K. preumoniae 753 5 @0 12 {4.7)
P. seruginosa 2({1.5) 1 {0.8) A{1.3
5. pneumoniae B 6.1) 432 12 {4.7)
H. influenzae B{G6.T) 6 {5.0) 14 (5.5)
5. swewus 323 a4 623
C. difficile i0 (0.0 0 0.0 0 (o0
Cither 5 {4.5) 872 15 (5.49)
Multidrug-resistant pathogean G [4.5) 432 10 (3.9
BExtensialy drug-redstant i0 (0.0 0 0.0 0 (o0
Pandrug-resistant 0 0. 0 o) 0 {00
Positive blood cutbura, n (%) 23 (17 &) 18 (15.3) 42 (16.4)
Empiric trastment according to ESCMID 112 (B85 5) 103 B2.4) 215 (84 .0)

guidelines, n (%"

Kyriazopoulou E, et al. Am J Respir Crit Care Med 2020
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Mae gender, in 3] NIWETE) 147 (719) - K
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SOFA soore imean £ 90 [AETH TE+ 14 - K
APACHE | wowe {mesan + 50) 151+74 171+ 57 alnah]
CC) frmean 5000 4125 2617 < ULET
PaldHFI02 ratio fmean+ 500 SHEEE 1180 21854980 < LK
Medwnca vertilaton, n 96) E iLF AR ]] 199 {13 - K
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Dration af W {dayys, mean+ 50§ 145+ 138 147+ 114 05
Underiyng infiscion, n )

Aoute pyeionephats T s 0 ) L,

Aoue imre-ahdominal infescion TE2 (6 F) [ aTa]] i,

Prmary Gram-negaiee bachensmia T1{155) 0 00 L,

Secondary Gram-negaive acensmiz 2{1.5) 0 00 a1ay

{ofher tham winary ar ime-abdomina)

Verilaor- =moaated pneumonaz o) 1949 (1000 L,

Eardy {2 7 clays of MV B4 fard)

Late (=7 days of M) 115 (575)
Sergic shack, n (9] 1) 85 27 < 000
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> 2€ MO KAIVIKF) MEAETN EIMOOCTE UTTOXPEWMEVOI VO
OWOOUNE O€ TTIVOKA aVOAUTIKA Ta OEOOMEVA Yia

primary and secondary outcomes

> ZE MIA KAIVIKN) MEAETN EINOOTE UTTOXPEWMEVOI VO
OWOooUNE O€ TTIVOKA aVAAUTIKA Ta OEOOMEVA VI

AE/SAE

» Baoiko Figure ouvnABwcg atroteAei To primary outcome
Il TO KAiPIO OTOIXEIO TNG £EPEUVAG




Methods and Results |

» ZuvnOwg ypagovTtal padi KaOwg To Eva KOMMATI
ATTOVTA OTO AAAO

> 2TIG MEBOOOUG EiJaOTE 60O TTI0 AVAAUTIKOI MTTOPOUE,
£ENYOUME TI AKPIBWGS TTPALAME UTTO TTOIEG CUVOAKEG Kal
moTe. Opidoupe PE aKpifela VOOOUG KOl CUVORKEG Kal
£ENyYouUuE TIBAVEG TTAPADOXEG.

> Av TTPOKEITAI YIO KAIVIKY) MEAETN 1N HEAETN pE (WO
atTapaiTnTo ota methods va divovTtal o1 atrapaiTnTol
apIBuOi TTPWTOKOAAOU TWYV eyKpiocewv. EIOIKA yia
KAIVIK] MEAETN ATTAPAITNTOG KAl O APIONOC KATAYPAPAS
o€ MIa EyKupn Baon Kataypa®nG KAIVIKWV HEAETWYV
(Trx clinicaltrials.gov)




Methods and Results li

> Ze1pd methods kai results katd TpoTipnon TTPETTEI va gival idia
» ZUXVEG Ol UTTOKEPOAIOEG YIa HEYOAUTEPN CAPRVEIQ

2. Patients and methods 3. Study endpoints
21, Study design

The primary study endpoint was comparative 28-day mortality

This was a retrospective analysis of prospectively collected clin- between the clarithromycin group and the f-lactam group.
ical data of patients with infections and SIRS who were admitted The secondary study endpoints were: (a) impact of clar-
to the 65 clinical sites that participate in H55G. The study protocol ithromycin intake on 28-day mortality in comparison with the
was approved by the hospital ethics committees. All methods other groups; (b} time to development of new organ dysfunction
were performed in accordance with the relevant guidelines and between the clarithromycin group and the A-lactam group; and
regulations. Fatients were enrolled after written informed consent (c) impact of clarithromycin intake on resolution of CAP in com-
was provided by themselves or their first-degree relatives in parison with the other groups. Resolution of CAP was defined as

cases where patients were unable to consent themselves. The

i resolution of the signs of 5IRS and the symptoms compatible with
approved protocol and the informed consent form (ICF) allowed

the amalysis of clinical data and treatment modalities of patients E:LP I_EDu_Igl';_.. spurfu;ndprl:ldlécé:mnt. d}rsl:mnea_ auscultatory rales) at
in relation to final outcome. As a consequence, no new protocol € completan o dys ol treatment.

submission for approval was needed and no new [CF was col-
24, Stanstical analysis
2. Pre-defined anaiysis plan . .
Cﬁﬁ "'ID The baseline characteristics of the four treatment —groups

Only patients with CAP and sepsis classified according to the we_re compared. D'u:hntnrnuu? vgriahles.wem analysed. using the
new Sepsis-3 criteria were analysed. Patients treated with cef- Chi-squared test and quantitative variables were analysed by

tazidime were excluded. Four treatment groups were formed:

« Clarithromycin group, comprising all available patients treated
with a combinartion of clarithromycin and one £-lactam;

+ azithromycin group, comprising patients treated with a combi-
nation of azithromycin and one B-lactam;

« respiratory fluoroguinolone group. comprising patients treated
with maoxifloxacin or levofloxacin alone; and

Kyriazopoulou E, et al. Int J Antimicrob Agents 2020



Introduction and Discussion

2uxva ypdagovral Hadi KaBwg To £va QUOIKK OUVEXEIA TOU GAAOU
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Discussion, TEXvVnN Kal EUTTEIPIA...

H TpwTn TTapAypa@og EpXETAI WG ATTAVTNOTN OTO EPWTNHA TTOU
0éoape oTnVv TEAEUTOIO TTOPAYpPO@O ToU Introduction Kai gival cuvoyn
TWV KUPIWV EUPNHATWV

Discussion

Long-term use of antibiotics causes In this multicenter randomized trial, we
substantial damage to the gut flora, found that early discontinuation of
increasing the risk of infections caused by  antimicrobial therapy guided by a PCT
C. difficile and MDROs in critically ill measurement below <0.5 ug per liter or a
patients, which are assodated with poor reduction of at least 80% from the baseline
clinical outcomes (14, 15). We conducted at Day 5 or later significantly reduced the
the PROGRESS (Procalcitonin-guided rate of infection-associated adverse events.

Following the PCT-guidance approach, the
length of antibiotic therapy was reduced
and there were survival benefits in terms of
reduction in both in-hospital and 28-day
mortality reflecting a direct impact on all

Antimicrobial Therapy to Reduce Long-Term
Sequelae of Infections) trial to investigate
whether the PCT-guided early discontinuation
of antibiotic therapy would reduce the

incidence of adverse events assodated with baseline infactions.

these long-term infection sequelae in patients In the PROGRESS trial, we demonstrate
with sepsis that are driven by the prolonged  for the first time that PCT-guided early

use of antibiotics. These include death by discontinuation of antimicrobials in patients

MDROs and acquisition of infections by C.  with sepsis prevents infection caused by
difficile and MDROs. MDROs and/or C. difficile. Two important



Discussion

« 2-3 oeAideg

¢ 2ZulnATNON KUPIWV KOl OEUTEPEUOVTWY EUPNHATWYV
OTO TTAQICIO WG TWPA UTTOPXOVTWYV OTOIXEIWV

« 10-20 BIBAIOYPUAPIKES TTOPATTOMTTEG TO TTOAU

« Oyx1 «B¢opatar» xwpic BiIBAIoypa@Iki oTHPIEN

 Added value of the study vs Limitations (6co 10
OuvaTtov HeYaAUTEPN EIAIKPIVEIQ)

Conclusion

 H TeAguTaia TTOPAYPAPOG

« 2Uvoyn TOU KUpPIOU
MNVUMOTOG

« Ooo o catcy yiverai

 Na apnvel véo TTapddupo yia
METETTEITA EPEUVA

Conclusions

The use of PCT guidance for early
discontinuation of antimicrobials in
medically stable and afebrile patients with
sepsis demonstrated significant clinical
benefits. The PCT-guidance approach was
associated with lower infection-associated
adverse events, lower 28-day mortality,
shorter LOT, early hospital discharge, and
decreased costs of hospitalization. These
benefits may have substantial impact on
public health, particularly for countries with
high antimicrobial consumption.
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