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“Denique ipsa febris, quod maxime mirum videri
potest, saepe praesidio est”

»K horucke ... najvdcsim prekvapenim moze

byt to, Ze je to casto ochrana“

Aulus Cornelius Celsus
(c. 25 BC-50 AD)
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ﬁ Evol Med Public Health 2020 23;9:26-35.

EVOLUTION,

mepicine & 1 he meaning of fever in the
PUBLIC HEALTH ¥
pandemic era

Sylwia Wrotek,'" Edmund K. LeGrand,”" Artur Dzialuk®' and Joe Alcock @ *= -
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Niven et al. Critical Care 2013, 17:R289

RESEARCH Open Access

Diagnosis and management of temperature
abnormality in ICUs: a EUROBACT
investigators’ survey

... Europa: tlmenie horucky je rutinnym postupom na 99 ICU
z0 117 ICU (85%)
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Liecba horucky u septickych pacientov ...

Lancet Respir Med 2018 Comment I

The core temperature of most animals waries part of routine care for 92 (66%) of 139 of physicians
with ambient temperature, a phenomenon called surveyed.* However, evidence from randomised and
poikilothermia. However, humans, like other mammals  observational studies does not support the use of
D. Annane and birds, are homeothermic, meaning that they are pharmacological or physical temperature control for the
able to keep their central temperature at 37°Cwith only management of patients with sepsis in intensive care
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Nat Rev Immunol 2015;15:335-49 REVIEWS

Fever and the thermal regulation
of Immunity: the immune system
feels the heat

Sharon S. Evans, Elizabeth A. Repasky and Daniel T. Fisher




Prinos horucky ...

... vSetky komponentny imunitnej odpovede zamerané na eliminaciu
mikroorganizmov funguju podstatne efektivnejsie pri horucke



Prinos horucky ...

... vSetky komponentny imunitnej odpovede zamerané na eliminaciu
mikroorganizmov funguju podstatne efektivnejsie pri horucke

... horucka zhorsuje zivotné podmienky pre mikroorganizmy
= baktericidny efekt, | viability (pokles mnoZenia/replikacie) ...



Prinos horucky ...

... vSetky komponentny imunitnej odpovede zamerané na eliminaciu
mikroorganizmov funguju podstatne efektivnejsie pri horucke

... horucka zhorsuje zivotné podmienky pre mikroorganizmy
= baktericidny efekt, | viability (pokles mnoZenia/replikacie) ...

... horucka potencuje , killing efect” antibiotik



Prinos horucky ...

... vSetky komponentny imunitnej odpovede zamerané na eliminaciu
mikroorganizmov funguju podstatne efektivnejsie pri horucke

... horucka zhorsuje zivotné podmienky pre mikroorganizmy
= baktericidny efekt, | viability (pokles mnoZenia/replikacie) ...

... horucka potencuje , killing efect” antibiotik

... horucka chrani Strukturalne tkanivové bunky pred tepelnym stresom
= aktivacia , heat shock response” = ) zasoby HSPs



Prinos horucky ...
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mikroorganizmov funguju podstatne efektivnejsie pri horucke

... horucka zhorsuje zivotné podmienky pre mikroorganizmy
= baktericidny efekt, | viability (pokles mnoZenia/replikacie) ...

... horucka potencuje , killing efect” antibiotik

... horucka chrani Strukturalne tkanivové bunky pred tepelnym str
= aktivacia , heat shock response” = ) zasoby HSPs

Immunol Res (2010) 46:177-188
DOI 10.1007/s12026-009-8122-9

Fine-tuning immune surveillance by fever-range
thermal stress

Daniel T. Fisher - Trupti D. Vardam - Jason B. Muhitch -
Sharon S. Evans
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... u kazdého pacienta s horuckou infek¢nej etiologie existuje sucasne
antimikrobialny ,PRINOS“ a kardiorespiracne ,RIZIKO“

* dasa predpokladat, Ze u septického pacienta s dostatocnou
kardiorespira¢nou rezervou bude horti¢ka PRINOSNA
a timenie hortu¢ky SKODLIVE
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... u kazdého pacienta s horuckou infekcnej etiologie existuje sucasne
antimikrobialny ,PRINOS“ a kardiorespiracne ,RIZIKO“

* dasa predpokladat, Ze u septického pacienta s dostatocnou
kardiorespira¢nou rezervou bude horti¢ka PRINOSNA
a timenie hortu¢ky SKODLIVE

= otestovat tento predpoklad bolo zamerom naSej Studie

Control of Fever in Septic Patients ... COVERSEP trial
Hypoteéza studie

»TImenie horucky v skupine septickych pacientov
bez anamnézy kardiorespiracného postihnutia
bude spojené s horsou prognodzou.
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... prospektivna randomizovana klinicka studia
... monocentricka Studia = prebiehala na 4 oddeleniach KARIM FNO

... protokol studie bol schvaleny Etickou komisiou FNO (ref.No. 523/2011)

... $tddia bola podporovana Grantom institucionalnej podpory MZ CR
FNO/2013
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| 5992 Patients were screened |

L

71 Were admitted afier successful CPR
14 Were admitted for acute myocardial mfarction
A7 Were admitted for traumatic or non-traumatc brm injury
123 Woere ransferred from another ICTT after 72 hrs
—3| 53 Had apfipyretic medication prior randomization
B4 Had hizh risk of hemodyramic or respiratory
maladaptation oo metabolic effect of fever

1 Was pregnant
& Did not prowide consent
1 Were morbund
¥
| 154 Underwent randomisation |

¥ v

78 Beceived aggressive confral 75 Received conservative
of fever — control of fever
10 Wers lost dwe to prodocal < » 4 Were lost due to protocol
vialation violation

! !

59 Were included in the analysis | | 71 Were incloded in the analysis
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509E Patients were screensd » . = v, 7 .
e | ... Kriteriom pre zaradenie do Studie
v bola horucka infekcnej etiologie
| 509 Met inclusion criteria |
... Za horucku infekcnej etiologie bola
14 Ware admited o e mpocard o povazovana TT>38.3 °C v dvoch za
A7 Were admifted fprta'mﬁ;mmn—ﬂlm:ﬂ:ic lbrain injury . , . . .
|15 Wer et fom aother T e T2 s sebou iducich meraniach u pacienta
B4 Had hizh risk of hemodyramic or respiratory n .
| malpaes oo meatolc fscrof e s potvrdenou infekciou, alebo
1s reguant , : :
§ Did not provide consent s podozrenim na infekciu

| R —— | ... na vyskyt horucky infekénej
etiologie bolo v obdobi 1X/2013
74 Recen:e:l;gﬁiessh'e comntral ?ihc-&ix'ei‘lrmnsgnﬁw ai II/2019 "SkrinovanyCh“
== = celkom 5998 pacientov
10 Wers L::;Etn::o prodecol < » 4 Wers '.{:rs_t_mi.::m:: protacal

!
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| 5992 Patients were screened |

... kritérium pre zaradenie do studie
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| 504 Mat inclusion criteria |

... Z tohoto poctu 455 pacientov splnilo

I Eﬁﬁgfﬁmfﬁ o kritérium pre vyradenie
97 Were admitted for tm-mﬁ::mm::.—mm:]itic brain injury v, 7 1= = 4
|| 123 Bt o 0 aer 72 zo Studie a boli preto vyradeni
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maladaptation oo metabolic effect of fever

¢ Didan s cons = stp. KPR
" traumatické poskodenie mozgu
By " netraumaticke poskodenie mozgu
= IS pred prijatim > 72 hodin
> mm:gm — mmfmmm " lieCba antipyretikami pred prijatim
== M = tehotenstvo
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4 Wers lost due to protocal . . J4 7
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59 Were included in the analysis | | 71 Were incloded in the analysis

... kritérium pre zaradenie do studie
splnilo celkom 609 (10.2%) pacientov

... Z tohoto poctu 455 pacientov splnilo
kritérium pre vyradenie
zo Studie a boli preto vyradeni

" anamnéza CHF

" anamnéza AIM/akatny AIM
" anamnéza CABG

" anamneéza srdcovych arytmii
" anamneéza chlopnovych vad
"= anamnéza CHOPN

" anamnéza CHRPN

" pacient po chirurgii pltc

" pacients ARDS

Kardiorespiracné riziko
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... 14 (9%) pacientov sme po RND stratili
pre porusenie protokolu studie
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Intervencie v COVERSEP trial ...

Ako farmakum bol pouZity ibuprofen (tbl, supp)

Ak bol pacient randomizovany do Studie, potom boli u neho
pouZité rovnakeé antipyretické intervencie az do konca pobytu
na KARIM



,Endpoints” v COVERSEP trial ...

Primarne endpoints: sumarne SOFA score na 3.a 7. den po
randomizacii
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Table 1. Characteristics of the patients at the baseline

Aggressive arm Conservative arm

(n=69) (n=71)
Age - yr 56.1+£159 53.8+16.3
Male sex — no (%) 54 (78.3) 62 (87.3)
Admitted after trauma - no (%) 24 (34.8) 29 (40.8)
Admitted after surgery - no (%) 35 (50.7) 39 (54.9)
APACHE II - score at admission to ICU ~ 21.3+£9.2 20.1+8.9
APACHE II - mortality prediction (%) 42.6 £25.7 38.6+24.8
Sepsis status at the day of randomization
- Sepsis - no (%) 16 (23.2) 17 (23.9)
- Severe sepsis - no (%) 12 (17.4) 14 (19.7)
- Septic shock - no (%) 41 (59.4) 40 (56.4)
- Norepinephrine support - no (%) 49 (71) 46 (64.8%)

- Mechanical ventilation - no (%) 56 (81.2) 57 (80.3)
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Table 2. Description of the first septic episode (from RND to day 7)

Aggressive arm Conservative arm

(n=69) (n=71)
Source of infection
- Lung - no (%) 35 (44.9) 39 (45.9)
= Abdomen - no (%) 16 (20.5) 23 (27.1)
- Microbiologically confirmed - no (%) 60 (87) 58 (81.7)
- ATB therapy was adequate - no (%) 54 (78.3) 58 (81.7)
= Number of febrile episodes — median (IQR) 3(4) 3(4)

Temperature during febrile episodes - °C 38.6+0.2 38.8+£0.3

Total duration of febrile episodes

in hours - median (IQR) 12 (37) 34 (86.5)

Ibuprofen was used - no (%) 56 (81.2) 41 (57.7)

Total dose of NOR in mg/kg - median (IQR) 0.1 (0.69) 0.21 (0.64)
Cumulative fluid balance in milliliters

- median (IQR) 3600 (2720) 4980 (4600)
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Total dose of NOR in mg/kg - median (IQR) 0.1 (0.69) 0.21 (0.64)
Cumulative fluid balance in milliliters
- median (IQR) 3600 (2720) 4980 (4600)
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Table 2. Description of the first septic episode (from RND to day 7)

Aggressive arm Conservative arm

(n=69) (n=71)
Source of infection
- Lung - no (%) 35 (44.9) 39 (45.9)
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Table 3. Study endpoints:
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Table 3. Study endpoints: SOFA_ - median (IQR)

Endpoints Aggressive arm Conservative arm P
(n=69) (n=71) value

Primary endpoint:

SOFAgum score on the day of RND 9 (6) 10 (8) 0.35

SOFAgum score on day 3 8 (9.5) 9 (6) 0.27

SOFAgum score on day 7 8.5 (7.5) 6(5) " 0.03

.. SOFA_  bolo v Agresivnom ramene na 7 deni vyznamne vyssie
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Table 3. Study endpoints: SOFA_ - median (IQR)

Endpoints Aggressive arm Conservative arm P
(n=69) (n=71) value

Primary endpoint:

SOFAgum score on the day of RND 9 (6) 10 (8) 0.35

SOFAgum score on day 3 8(9.5) 9 (6) 0.27

SOFAgum score on day 7 8.5 (7.5) 6(5) " 0.03

.. SOFA_  bolo v Agresivnom ramene na 7 deni vyznamne vyssie

... len v Konzervativhom ramene bol zaznamenany vyznamny pokles
SOFA_ (day 7 versus day of RND)
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Table 3. Study endpoints: LACTATE - median (IQR) ...

Endpoints Aggressive arm Conservative arm P
(n=69) (n=71) value

Secondary endpoints:

Lactate level on the day of RND 1.4 (1) 1.5(1.2) 0.48

[ actate level on day 3 1.1 (0.9 1.1 (0.6)" 0.80

Lactate level on day 7 1.5(0.9) 1.1(0.4)% 0.01

... Laktat bol v Agresivnom ramene na 7 den vyznamne vyssi
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Table 3. Study endpoints: LACTATE - median (IQR) ...

Endpoints Aggressive arm Conservative arm P
(n=69) (n=71) value

Secondary endpoints:

Lactate level on the day of RND 1.4 (1) 1.5(1.2) 0.48

Lactate level on day 3 1.1 (0.9 1.1(0.6)" 0.80

Lactate level on day 7 1.5(0.9) 1.1(0.4)% 0.01

.. Laktat bol v Agresivnom ramene na 7 deni vyznamne vyssi

... len v Konzervativnhom ramene bol zaznamenany vyznamny pokles
Laktatu (day 7 versus day of RND)

... v ostatnych sekundarnych endpoints (PCT, IL-6, ScvO2) neboli zistené
vyznamné rozdiely
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Table 3. Study endpoints: TERTIARY ENDPOINTS ...

Endpoints Aggressive arm Conservative arm P
(n=69) (n=71) value

Tertiary endpoints:
Length of mechanical ventilation in

hours 207.8 (290.5) 237.3(328.1) 0.55
Length of ICU stay in days 12 (16) 14 (17) 0.44
Length of hospital stay in days 26 (31) 23 (17) 0.52
ICU mortality — no (%) 15(21.7) 15(21.1) 0.99
In-hospital mortality — no (%) 17 (24.6) 17 (23.9) 0.99

... v terciarnich endpoints neboli zistené ziadne rozdiely
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Tlmenie horucky v skupine septickych
pacientov bez anamnézy kardiorespiracného postihnutia
vedie k horsiemu SOFA skore na 7 den po RND




Riziko skreslenia SOFA skore ...

Tlmenie horucky v skupine septickych
pacientov bez anamnézy kardiorespiracného postihnutia
vedie k horsiemu SOFA skore na 7 den po RND

Realny vyvoj SOFA skére od dita RND po deii 7 bude e ﬁ
logicky zachyteny LEN v podskupine pacientov s dizkou

pobytu na KARIM 7 a viac dni ...

/7 u v Yy WV 4 . A4 AV \ﬂ '.
Data pacientov, ktori opustili Studiu pred dnom 7 mozu
totiz vyvoj SOFA skore skreslit ...



vyradili sme pacientov s dlzkou hospitalizacie menej ako 7 dni

po vyradeni pacientov s dlzkou pobytu na KARIM menej ako 7 dni
nam zostalo:

- 42 pacientov v agresivhom ramene
- 47 pacientov v konzervativhom ramene
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Manipulacia s horuckou moéZze mat' v ,septickej trajektorii“ pacienta
PROTICHODNE DOSLEDKY
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Manipulacia s horuckou moéZze mat' v ,septickej trajektorii“ pacienta
PROTICHODNE DOSLEDKY
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Zaver C.2.z COVERSEP trial ...

Zda sa, ze dolezitejSou otazkou nez
,CI TLMIT, ALEBO NETLMIT HORUCKU u septickych
pacientov”, je otazka

KEDY U NICH HORUCKU TLMIT A KEDY NIE
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