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Introduccion

Sepsis es |a principal causa de muerte por infeccion: 11 millones muertes anuales y 5%
admisiones a los cuartos urgencias

Es un sindrome moldeado por factores del patégeno y del hospedero

Disfuncidon organica mediada por sepsis puede ser oculta, debe sospecharse en todo paciente
con infeccion

Singer, M., Deutschman, C. S., Seymour, C. W., Shankar-Hari, M., Annane, D., Bauer, M., ... Angus, D. C. (2016). The Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA, 315(8), 801. doi:10.1001/jama.2016.0287



Introduccion

e Infeccion vs sepsis

Respuesta
desregulada
del huésped

Disfuncion
organica

e Infecciones especificas pueden generar disfuncion organica local sin generar respuesta
desregulada del huésped

Singer, M., Deutschman, C. S., Seymour, C. W., Shankar-Hari, M., Annane, D., Bauer, M., ... Angus, D. C. (2016). The Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA, 315(8), 801. doi:10.1001/jama.2016.0287



Patofisiologia

Endothelial Cellular Cardiovascular
dysfunction Coagulopathy dysfunction dysfunction
Capillary leakage Disseminated Catabolic state Left ventricular

intravascular dilation
coagulation
Reduced cellular Hypotension
Reduced tissue energy
perfusion consumption

Fig 1. The key pathophysiological changes of sepsis
and how these combine to produce multiorgan Multiorgan failure
failure.

Hotchkiss, R., Moldawer, L., Opal, S. et al. Sepsis and septic shock. Nat Rev Dis Primers 2, 16045 (2016).
https://doi.org/10.1038/nrdp.2016.45



Proinflammatory response
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PREGUNTA 1

Definicion de Sepsis:

a) Disfuncion organica

b) Desregulacion de la respuesta inmune del huésped.
c) Disfuncion + Desregulacion inmune.

d) SIRS + Bacteremia.



DEFINICIONES.
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The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

Mervyn Singer, MD, FRCP; Clifford S. Deutschman, MD, MS; Christopher Warren Seymour, MD, MSc; Manu Shankar-Hari, MSc, MD, FFICM;
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= Editorial page 757
IMPORTANCE Definitions of sepsis and septic shock were last revised in 2001. Considerable Author Video Interview.
advances have since been made into the pathobiology (changes in organ function, Author Audio Interview, and
morphology, cell biology, biochemistry, immunology, and circulation), management, and JAMA Report Video at
epidemiology of sepsis, suggesting the need for reexamination. jama.com

= Related articles pages 762 and
OBJECTIVE To evaluate and, as needed, update definitions for sepsis and septic shock. 775



Limitaciones

En el 2001 se reconocieron las limitaciones con estas terminologias:

e Elusode 2o mascriterios de SIRS para definir sepsis mostro no ser Util.

e Los criterios de SIRS no necesariamente indican una desregulacion o una respuesta
potencialmente mortal

Box 1. SIRS (Systemic Inflammatory Response Syndrome)

Two or more of:
Temperature >38°C or <36°C

Heart rate >80/min
Respiratory rate >20/min or Paco5 <32 mm Hg (4.3 kPa)

White blood cell count >12 000/mm? or <4000/mm?
or >10% immature bands

From Bone et al.”

Singer, M., Deutschman, C. S., Seymour, C. W., Shankar-Hari, M., Annane, D., Bauer, M., ... Angus, D. C. (2016). The Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA, 315(8), 801. doi:10.1001/jama.2016.0287



Sepsis

Es una disfuncion organica potencialmente mortal, causada por una
desregulacion de la respuesta del huésped ante una infeccion.
Shock séptico

Es un subconjunto de la sepsis, con disfuncion metabadlica, celulary
circulatoria asociada con un mayor riesgo de mortalidad.

Singer, M., Deutschman, C. S., Seymour, C. W., Shankar-Hari, M., Annane, D., Bauer, M,, ... Angus, D. C. (2016). The Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA, 315(8), 801. doi:10.1001/jama.2016.0287



PREGUNTA 2.

¢ Cual de las siguientes escalas de valoracion es la mejor?
a) SOFAq

b) SOFA

c) SIRS

d) NEWS-2/MEWS



Disfuncion organica

El score predominantemente y actualmente usado para medir disfuncion organica es el
SOFA.

e Entre mas alto el SOFA mayor se asocia con una mayor probabilidad de mortalidad.

e Uncambio de 2 puntos o mas representa disfuncion organica.

Singer, M., Deutschman, C. S., Seymour, C. W., Shankar-Hari, M., Annane, D., Bauer, M., ... Angus, D. C. (2016). The Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA, 315(8), 801. doi:10.1001/jama.2016.0287



Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score?

Score
System 0 1 2 3 4
Respiration
Pao,/Fio;, mm Hg 2400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
Platelets, x10*/pL =150 <150 <100 <50 <20
Liver
Bilirubin, mg/dL <1.2 (20) 1.2-1.9 (20-32) 2.0-5.9 (33-101) 6.0-11.9 (102-204) >12.0 (204)

(pmol/L)
Cardiovascular

Central nervous system

MAP =70 mm Hg

MAP <70 mm Hg

Dopamine <5 or
dobutamine (any dose)®

Dopamine 5.1-15
or epinephrine =0.1
or norepinephrine <0.1"

Dopamine =15 or
epinephrine =0.1
or norepinephrine >0.1°

Glasgow Coma Scale 15 13-14 10-12 6-9 <6
score©
Renal
Creatinine, mg/dL <1.2 (110) 1.2-1.9 (110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) >5.0 (440)
(Hmol/L)
Urine output, mL/d =500 <200

Abbreviations: Fio,, fraction of inspired oxygen; MAF, mean arterial pressure; P Catecholamine doses are given as pg/kg/min for at least 1 hour.

Pao,, partial pressure of oxygen. ¢ Glasgow Coma Scale scores range from 3-15; higher score indicates better

2 Adapted from Vincent et al.%” neurological function.

Singer, M., Deutschman, C. S., Seymour, C. W., Shankar-Hari, M., Annane, D., Bauer, M., ... Angus, D. C. (2016). The Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA, 315(8), 801. doi:10.1001/jama.2016.0287



Disfuncion organica

e A pesarde que el gSOFA es menos robusto que un score de SOFA de 2 o mas en el UCI

e El Task force sugiere que los criterios de gSOFA deben hacer al clinico investigar por
disfuncion organica.

Singer, M., Deutschman, C. S., Seymour, C. W., Shankar-Hari, M., Annane, D., Bauer, M., ... Angus, D. C. (2016). The Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA, 315(8), 801. doi:10.1001/jama.2016.0287



2020
gSOFA, SOFA, SIRS:
* 13780 pctes

* Falla en predecir infeccion
independiente de los
subgrupos

SOFA mejor en pacientes
criticamente enfermos.

Koch et al. Word Journal of Emergency Surgery (2020) 1563

httpsy//doiorg/10.1186/513017-020-00343-y WOrldJOUfﬂa| Of
Emergency Surgery

RESEARCH ARTICLE Open Access

Comparison of qSOFA score, SOFA score, ':)
and SIRS criteria for the prediction of o
infection and mortality among surgical
intermediate and intensive care patients

Christian Koch'~ '@, Fabian Edinger™*', Tobias Fischer', Florian Brenck', Andreas Hecker’, Christian Katzer',
Melanie Markmann', Michael Sander'” and Emmanuel Schneck'”



Figure. Operationalization of Clinical Criteria Identifying Patients With Sepsis and Septic Shock

r
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The baseline Sequential [Sepsis-related] Organ Failure Assessment (SOFA) score should be assumed to be zero unless the patient is known to have preexisting
(acute or chronic) organ dysfunction before the onset of infection. gSOFA indicates quick SOFA; MAP, mean arterial pressure.

Singer, M., Deutschman, C. S., Seymour, C. W., Shankar-Hari, M., Annane, D., Bauer, M., ... Angus, D. C. (2016). The Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA, 315(8), 801. doi:10.1001/jama.2016.0287



BM) Best Practice

Sepsis in adults

Straight to the point of care



NEWS-2

Chart 1: The NEWS scoring system

Physiological
parameter

Respiration rate

(per minute)

Sp0O, Scale 1 (%)

Sp0, Scale 2 (%)

84-85

86-87

88-92
=93 on air

93-94 0on
oxygen

95-96 on
oxygen

Air or oxygen?

Oxygen

Air

Systolic blood
pressure (mmHg)

91-100

101-110

111-219

Pulse (per minute)

41-50

51-90

91-110

111-130

Consciousness

Alert

Temperature (*C)

35.1-36.0

36.1-38.0

38.1-39.0

=39.1

Chart 2: NEWS thresholds and triggers

NEW score \ Clinical risk Response
Aggregate score 0-4 Low Ward-based response
Red score - 5 .
Score of 3 in any individual parameter i o T
Aggregate score 5-6 Medium Key threshold for urgent response”

The UK Sepsis Trust (2019) The sepsis manual (5th edition), Birmingham: United Kingdom Sepsis Trust.



NEWS-2

PUNTAIJE SIGNIFICADO

>7 Sepsis muy probable
>5 Sepsis probable
<5 Poco probable

Evidence: NEWS

Although not specifically intended to be used for identifying suspected sepsis, several studies have
highlighted how the National Early Warning Score (NEWS) may support earlier identification of patients
with sepsis and septic shock. [68] [70] [71] #These data relate specifically to NEWS, a previous iteration
of NEWS2.#

« An analysis of audit data from 20 emergency departments in the UK, which included a total
of 2003 patients, found a single NEWS score calculated from the patient’s initial
observations to be strongly predictive of adverse outcomes in sepsis.[71]

* Total NEWS scores were grouped into four categories: 0-4, 5-6, 7-8, and 9-20.
« Each rise in NEWS score category was associated with an increased risk of mortality
when compared with the lowest category (0-4):[71]

* 5-6: odds ratio (OR) 1.95 (95% Cl 1.21 to 3.14)
*+ 7-8: OR 2.26 (95% CIl 1.42 to0 3.61)
* 9-20: OR 5.64 (95% CI 3.70 to 8.60).

+ A further study of 30,677 adults admitted via emergency departments in the US with suspected
infection found that the NEWS score performed better than either the Modified Early
Warning Score (MEWS) or qSOFA scores in predicting the risk of death or need for an
intensive care unit transfer .[68]

+ In a retrospective observational study, an aggregate NEWS score of 3 or more at emergency
department triage was found to have a sensitivity of 92.6% (95% Cl 74.2% to 98.7%) and a
specificity of 77% (95% CI| 72.8% to 80.6%) for detecting patients at risk of sepsis and septic
shock.[70]

https://bestpractice.bmj.com/topics/en-gb/3000098/diagnosis-recommendations



9-14 15-20 21-29 M"';g“‘“"
51-100 101-110 111-129 More than
129
More than
101-199 held
) Responds Responds New agitation
MrreeponEe - to Voice Aot Confusion
] Less than | More than
et 35.1-36 36.1-38 38.1-38.5 bl
Less than Less than Less than
10mls / hr 30mls / hr 45mis / hr

EARLY WARNING SCORING SYSTEM FOR DETECTING ADULT PATIENTS WHO HAVE OR ARE DEVELOPING CRITICAL ILLNESS

IS THE SCORE FOR YOUR PATIENT 1-27 PERFORM 2 HOURLY OBSERVATIONS AND INFORM NURSE IN CHARGE

IS THE SCORE FOR YOUR PATIENT 37 PERFORM 1-2 HOURLY OBSERVATIONS AND INFORM NURSE IN CHARGE

*IF THE MEWS SCORE IS DETERIORATING : THE WARD S.H.O. OR DUTY DOCTOR MUST ATTEND*

IS THE SCORE FOR YOUR PATIENT 4 OR MORE? PERFORM OBSERVATIONS AT LEAST 1/2 HOURLY. ENSURE MEDICAL
ADVICE IS SOUGHT AND CONTACT OUTREACH TEAM (see below)




SOMANZ

TABLE 2 Obstetrically modified SOFA score

Score
System parameter 0 1 2
TABLE 1 Obstetrically modified gSOFA score e
Respiration
Score PaO,/FIO, 2400 300 to <400 <300
Parameter 0 1 Gadgyition
) Platelets, x10°/L =150 100-150 <100
Systolic blood >90 mmHg <90 mmHg _
pressure =IVEl
Respiratory rate Less than 25 breath/min or Bilirubin (perolit] =2 alae ez
25 breaths/min greater Cardiovascular
Altered mentation Alert Not alert Mean arterial MAP > 70 MAP <70 Vasopressors
pressure (mmHg) required
Min, minute; mmHg, millimetres of mercury; qSOFA, quick Sequential
. . Central nervous Alert Rousable Rousable by
(sepsis-related) Organ Failure Assessment score. : :
system by voice pain
Renal
Creatinine (umol/L) <90 90-120 >120

FIO,, fraction of inspired oxygen (expressed as a decimal); MAP, mean
arterial pressure; mmHg, millimetres of mercury; PaO,, partial pres-
sure of oxygen (in mmHg); SOFA, Sequential (sepsis-related) Organ
Failure Assessment score.



¢Cuando sospechar sepsis?

e NEWS2scorede5omas

° Al menos 1 factor de riesgo

- Inmunosuprimido - - -

The UK Sepsis Trust (2019) The sepsis manual (5th edition), Birmingham: United Kingdom Sepsis Trust.




¢Cuando sospechar sepsis?

ospecha o evidencia de infeccion, a pesar de

Qncion organica

= ), Fiebre o
nia hipotermia

Cambios piel: sudoracion,
extremidades frias

Arritmia Taquipnea

Oliguria

Severe purpura fulminans; classically associated with
meningococcal sepsis but can occur with pneumococcal sepsis
From the coflection of Ron Daniels, MB, ChB, FRCA; used with permission

The UK Sepsis Trust (2019) The sepsis manual (5th edition), Birmingham: United Kingdom Sepsis Trust.



Percentage of patients (%)

Fuentes de infeccion

S0
40 §
Box 4: Common infections precipitating sepsis

30 A
Source % of cases (approx.)

20
Pneumonia 50%
Urinary tract 20%

10 A Abdomen 15%
Skin, soft tissue, bone and joint 10%
Endocarditis 1%

0 . . .
Device-related infection 1%
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The relative frequencies of sources of infection in sepsis

Created by the BMJ Knowledge Centre; based on#NCEPOD. Just say sepsis! Nov 2015

The UK Sepsis Trust (2019) The sepsis manual (5th edition), Birmingham: United Kingdom Sepsis Trust.



Fuentes de infeccion

The Extend Prevalence of Infection in Intensive Care (EPIC II) provee la mejor
evidencia reciente en las causas infecciosas de sepsis

14.’000 1265 UCI
pacientes
, Mayo
/75 paises 2007

* Of the 7000 patients classified as ‘infected’, the sites of infection were the:

* Lungs: 64%

* Abdomen: 20%

* Bloodstream: 15%

* Renal or genitourinary tract: 14%.

* Of the 70% of infected patients with positive microbiology:
+ 47% of isolates were gram-positive ( Staphylococcus aureus alone accounted for 20%)

* 62% were gram-negative (20% Pseudomonas species and 16% Escherichia coli)
* 19% were fungal.

Other studies tend to broadly concur on the relative frequencies of sources of infection . The
graph below shows the results of the National Confidential Enquiry into Patient Outcome and Death
(NCEPOD) report in 2015.[60]

https://bestpractice.bmj.com/topics/en-gh/3000098/diagnosis-recommendations



‘RED FLAG’ criteria indicating a high risk of deterioration

ANY RED

FLAG PRESENT? RE D I LAG
D Objective evidence of new or altered mental state
D Systolic BP < 90 mmHg (or drop of =40 from normal)
D Heart rate = 130 per minute

D Respiratory rate = 25 per minute
[ ] Needs 02 to keep SpO2 = 92% (88% in COPD)
D Mon-blanching rash / mottled / ashen / cyanotic

D Lactate =2 2 mmol/I
I:l Recent chemotherapy

START

I:l Mot passed urine in 18 hours (<0.5ml/kg/hr if catheterised) S E I S I S S Ix

Clearly not all Red Flag criteria can be measured in all clinical settings. Whilst most General Practitioners
now have access to pulse oximetry (for adults), it would be difficult to accurately measure hourly urine
outputs in the back of an ambulance. The UK Sepsis Trust website has examples of clinical tools tailored
to each clinical area.

The UK Sepsis Trust (2019) The sepsis manual (5th edition), Birmingham: United Kingdom Sepsis Trust.



Sepsis SiX

Action (complete ALL within 1 hour)

1. Ensure senior clinician attends

5T3+, or equivalent senior nurse

2. Give oxygen if required

Start if saturations less than 92%. Aim for
saturations of 94-98%. If at risk of
hypercarbia use arget range of 88-92%

3. Obtain IV access, take bloods

Include cultures, glucose, lactate, FBC, U&Es,
CRP, Clotting. Consider lumbar puncturef
other samples as indicated

4. Give IV antibiotics

Maximum dose broad spectrum therapy.
Consider local policy, allergies, antivrials

5. Give IV fluids

Give fluid bolus of 20 mifkg if age <16, 500ml if
16+. Repeat if clinicall indicated. Use lactate to

help guide further fluid therapy

6. Monitor

Use NEW52. Measure urine output- may require
catheter. Repeat lactate at least hourly if initial
lactate elevated or clinical condition changes

The UK Sepsis Trust (2019) The sepsis manual (5th edition), Birmingham: United Kingdom Sepsis Trust.



Hour'1 Bl.ll'ld|e Surviv ng SCDISiS -«;
Initial Resuscitation for Sepsis and Septic Shock Campeu gn'e

O O

| Administer broad- Apply vasopressors if
MEDICAL spectrum antibiotics. hypotensive during or
EMERGENCY after fluid resuscitation to
ntiate burdle por @ e T ol
recognition of
sepsis/septic shock. Begin rapid
May nat compiele all bundle slements administration of \
within ane hour of recognition. 30 mL/kg crystalloid
for hypotension or ;
l lactate = 4 mmol/L.

Measure lactate level.
Remeasure lactate
if initial lactate
elevated (> 2 mmaol/L).

o &

k
Obtain blood cultures =l M
before administering
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Oxigeno

+ A 2018 systematic review including

a meta-analysis of data from 25
randomised controlled trials found
hat in_ad vith acute illine ibera
oxygen therapy (broadly equivalent to
a target saturation >96%) is associated
with higher mortality than conservative

e Guias difieren metas oxigeno

suplementario oxygen therapy (broadly equivalent
) to a target saturation <96%,).
° Ultima evidencia: limite hospital mortality was 11 per 1000

superior 96% como objetivo en higher for the liberal oxygen therapy
pacientes severamente group versus the conservative therapy

enfermos no hipercépnicos group (95% CI 2-22 per 1000 more).
Mortality at 30 days was also higher

In the group who had received liberal
oxygen (risk ratio 1.14, 95% CI 1.01
to 1.29). The trials included adults
with sepsis, critical illness, stroke,
trauma, myocardial infarction, and
cardiac arrest, and patients who had
emergency surgery. Studies that

https://bestpractice.bmj.com/topics/en-gb/3000098/diagnosis-recommendations



Cultivos

Clinical Excellence Queensland

For adult patients
collect 2 Sets antes de comenzar el tratamiento

of blood cultures from different sites antibiotico
to * chance of identifying the bug

* |dealmente tomar cultivos
periféricos de sangre de al
menos 2 sitios diferentes

e Prioriza llenar primero la botella
aerobios antes de llenar la de
anaerobios

o
o~
.
LA
O
se

t 2 sets 3 sets

Rhodes, A., Evans, L. E., Alhazzani, W., Levy, M. M., Antonelli, M., Ferrer, R., ... Nunnally, M. E. (2017). Surviving Sepsis Campaign:
International Guidelines for Management of Sepsis and Septic Shock: 2016. Intensive Care Medicine, 43(3), 304—
377. doi:10.1007/s00134-017-4683-6



PREGUNTA 3

El inicio de antibioticos esta condicionado a:
a) Valor de la Procalcitonina.

b) Resultados de Hemocultivos.

c) Gravedad de la sepsis.

d) Ninguna de las anteriores.



Antibiotic

%

Shock is present

"Cam

Shock is absant

Administer antimicrobials
immediatedy. ideally withun
1 hour of mcognition.

-~
Admanester antimicrobials
immediately. ideally within
1 howr of recognition.

.

Sepsis is
possible

Administer antimicrobials
immediatedy_ idezlly
within 1 hour of
recognition.

Rapid assessment”
of infecthious vs.
noninfectious causes
of acute iliness.
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Antibioticos

Iniciar el tratamiento intravenoso con antibidticos tan pronto como sea posible e iniciar el
tratamiento empirico de amplio espectro con uno o mas antibidticos a fin de cubrir todos los
patdgenos probables (incluso la cobertura bacteriana, y potencialmente fungica o viral)

e Reducir el tratamiento antibiotico empirico una vez que se identifigue
el patégeno vy las sensibilidades y/o se observe la mejoria clinica
adecuada.

* Piperacilina/tazobactam, vancomicina y anidulafungina, para cubrir
un grupo diferente de patogenos

Rhodes, A., Evans, L. E., Alhazzani, W., Levy, M. M., Antonelli, M., Ferrer, R., ... Nunnally, M. E. (2017). Surviving Sepsis Campaign:
International Guidelines for Management of Sepsis and Septic Shock: 2016. Intensive Care Medicine, 43(3), 304—
377.doi:10.1007/s00134-017-4683-6



Antibioticos

e Duracion de 7 a 10 dias para el tratamiento antibidtico es adecuada para la mayoria de las
infecciones graves asociadas con sepsis y choque septicémico

e Ciclos de tratamiento de mayor duracion:

Rhodes, A., Evans, L. E., Alhazzani, W., Levy, M. M., Antonelli, M., Ferrer, R., ... Nunnally, M. E. (2017). Surviving Sepsis Campaign:
International Guidelines for Management of Sepsis and Septic Shock: 2016. Intensive Care Medicine, 43(3), 304—
377. doi:10.1007/s00134-017-4683-6




The Timing of Early Antibiotics and Hospital Mortality in Sepsis

Vincent X. Liu', Vikram Fielding—Singhz, John D. Greene', Jennifer M. Baker', Theodore J. Iwashyna3'4,
Jay Bhattacharya®, and Gabriel J. Escobar’

"Kaiser Permanente Division of Research, Oakland California; 2Department of Anesthesia and Perioperative Care, University of Califoria
San Franmsco San Francisco, Caln‘ornla 3Center for Clinical Management Research, VA Ann Arbor Health System Ann Arbor,
Michigan; “Division of Pulmonary and Critical Care, Department of Internal Medicine, University of Michigan, Ann Arbor, Mlchlgan

and *Primary Care and Outcomes Research, Stanford University, Stanford, California

® (Cada hora retrasada entre la g  2- S
presentacion y la administracion g
de ATB aumenta mortalidad a g e T
razon de 9% en pacientes con ° 5 -
sepsis ‘g

< 1254

® Mavyor beneficio observado N -

pacientes uso lera hora T T T T . -
<1 [ref] 1-2 2-3 3-4 4-5 5-6

Hour of antibiotic administration

Figure 2. Adjusted odds ratios for hospital mortality comparing patients within each hourly antibiotic
administration group with the reference group of patients given antibiotics in <<1 hour. The y-axis is on
logarithmic scale and the error bars represent 95% confidence intervals.



Procalcitonina

Medicion de los niveles de procalcitonina se puede utilizar para respaldar el acortamiento
de la duracion del tratamiento y para respaldar la interrupcion de los antibidticos
empiricos en pacientes en quienes:

inicialmente se

sospechod que pero que después
tuvieran sepsis, tuvieron evidencias
clinicas limitadas de
infeccion

Rhodes, A., Evans, L. E., Alhazzani, W., Levy, M. M., Antonelli, M., Ferrer, R., ... Nunnally, M. E. (2017). Surviving Sepsis Campaign:
International Guidelines for Management of Sepsis and Septic Shock: 2016. Intensive Care Medicine, 43(3), 304—
377.doi:10.1007/s00134-017-4683-6



Liguidos

Uso de cristaloides como el liquido preferido para la rehidratacion inicial y el posterior
reemplazo del volumen intravascular

Uso de cristaloides equilibrados (excepto patologias neurologicas o alcalosis metabdlica) o
solucion salina para la rehidratacion de los pacientes con sepsis o choque septicémico

Uso de albumina ademas de cristaloides para la reanimacion inicial y el posterior reemplazo del
volumen intravascular cuando los pacientes requieran grandes cantidades de cristaloides

Rhodes, A., Evans, L. E., Alhazzani, W., Levy, M. M., Antonelli, M., Ferrer, R., ... Nunnally, M. E. (2017). Surviving Sepsis Campaign:
International Guidelines for Management of Sepsis and Septic Shock: 2016. Intensive Care Medicine, 43(3), 304—
377.doi:10.1007/s00134-017-4683-6



Liquidos

e 500 cc cristaloides en menos de 15 minutos en pacientes con signos de insuficiencia circulatoria

e Reevaluar el estado hemodinamico del paciente luego del 1er bolo, adm 2do bolo

https://bestpractice.bmj.com/topics/en-gb/3000098/diagnosis-recommendations



Lactato

Marcador de estrés y puede ser marcador de pobre pronostico
Elevacion lactato = hipoperfusion tisular
Lactato >4 mmol/L (>36 mg/dl) se asocia a un peor prondstico

No sentirse falsamente tranquilo con lactato <2mmol/L

« One study found in-hospital mortality rates as follows:[79]

* Lactate <2 mmol/L (<18 mg/dL): 15%
* Lactate 2.1 to 3.9 mmol/L (19 to 35mg/dL): 25%
* Lactate >4 mmol/L (>36 mg/dL): 38%.

https://bestpractice.bmj.com/topics/en-gh/3000098/diagnosis-recommendations



2018
ANDROMEDA
* 420 pctes latinoamerica

* Llenado capilar vs
Lactato

* Estudio de
superioridad.

 Combinar factores
clinicos y paraclinicos.

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of a Resuscitation Strategy Targeting Peripheral
Perfusion Status vs Serum Lactate Levels on 28-Day Mortality

Among Patients With Septic Shock
The ANDROMEDA-SHOCK Randomized Clinical Trial

Glenn Hernandez, MD, PhD; Gustavo A. Ospina-Tascon, MD, PhD; Lucas Petri Damiani, M5c; Elisa Estenssoro, MD;
Arnaldo Dubin, MD, PhD; Javier Hurtado, MD; Gilberto Friedman, MD, PhD; Ricardo Castro, MD, MPH;

Leyla Alegria, BN, M5c; Jean-Louis Teboul, MD, PhD; Maurizio Cecconi, MD, FFICM; Giorgio Ferri, MD;

Manuel Jibaja, MD; Ronald Pairumani, MD; Paula Fernandez, MD; Diego Barahona, MD;

Wladimir Granda-Luna, MD, PhD; Alexandre Biasi Cavalcanti, MD, PhD; Jan Bakker, MD, PhD; for the
ANDROMEDA-SHOCK Investigators and the Latin America Intensive Care Network (LIVEN)



Diuresis

e Bajo gasto urinario puede sugerir

encuentra en shock, confuso,
oligurico o criticamente enfermo

e Considerar cateterizacion si el paciente a |la presentacion se

e Monitorizacion gasto urinario horario

Pacientes sonda:
<0.5cc/kg/h

No orinado ultimas 18h

https://bestpractice.bmj.com/topics/en-gb/3000098/diagnosis-recommendations



Medicamentos vasoactivos

100
Recomiendan el uso de norepinefrina N P=0.07 by log-rank test
.7 X 804
como el vasopresor de eleccion = R
ET
Agregar vasopresina (hasta 0.3 U/min) o 2wl Dopamine
epinefrina a la norepinefrina: elevar la g
2 204
MAP hasta el valor deseado, o para =
disminuir la dosis de norepinefrina. 0 — T
0 4 8 12 16 20 24 28
Days since Randomization
Alternativas: dopamina, dobutamina No. at Risk
Norepinephrine 821 617 553 504 467 432 412 394
Dopamine 858 611 546 494 452 426 407 386

Figure 2. Kaplan-Meier Curves for 28-Day Survival in the Intention-to-Treat
Population.

Rhodes, A., Evans, L. E., Alhazzani, W., Levy, M. M., Antonelli, M., Ferrer, R., ... Nunnally, M. E. (2017). Surviving Sepsis Campaign:
International Guidelines for Management of Sepsis and Septic Shock: 2016. Intensive Care Medicine, 43(3), 304—
377.doi:10.1007/s00134-017-4683-6



Norepinefrina

Hazard Ratio (95% Cl)

Type of shock
Hypovolemic =
Cardiogenic ——
Septic ——
All patients ——
0!5 1.0 1!5

Norepinephrine  Dopamine
Better Better

Table 1 Arguments in favor of the early use of norepinephrine in septic shock

Figure 3. Forest Plot for Predefined Subgroup Analysis
According to Type of Shock.

A total of 1044 patients were in septic shock (542 in
the dopamine group and 502 in the norepinephrine
group), 280 were in cardiogenic shock (135 in the do-
pamine group and 145 in the norepinephrine group),
and 263 were in hypovolemic shock (138 in the dopa-
mine group and 125 in the norepinephrine group). The
P value for interaction was 0.87.

Consequences of early use of norepinephrine Rational References
Prevention of prolonged severe hypotension  Septic shock is characterized by a depressed arterial tone. fluid (10,11)
administration alone cannot be sufficient to correct severe hypotension
Increase in cardiac output Increase in cardiac preload due to an increase in stressed blood (12-16)
volume
Increase in cardiac contractility (17)
Improvement of microcirculation Improvement of microvascular blood flow in pressure-dependent (13)
vascular beds through increase in MAP in severely hypotensive
patients
Prevention of fluid overload Early administration of norepinephrine limits the volume of fluids (18)
infused
Improvement of outcome Likely in relation to the preceding effects (18,19)

De Backer, D., Biston, P., Devriendt, J., Madl, C., Chochrad, D., Aldecoa, C,, ... Vincent, J.-L. (2010). Comparison of Dopamine
and Norepinephrine in the Treatment of Shock. New England Journal of Medicine, 362(9), 779—

789. doi:10.1056/nejmoa0907118

Hamzaoui, O., & Shi, R. (2020). Early norepinephrine use in septic shock. Journal of Thoracic Disease, 12(51), S72—
$77.d0i:10.21037/jss.2019.12.50
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JOURNAL o MEDICINE

2008: —— -
ESTABLISHED IN 1812 FEERUARY 28, 2008 VOL. 358 NO. 9
VASST: Vasopresina vs NE
en SHOCK Séptico. Vasopressin versus Norepinephrine Infusion
+ La adicién de Vasopresina in Patients with Septic Shock
I ' James A. Russell, M.D,, Keith R. Walley, M.D., Joel Singer, Ph.D., Anthony C. Gordon, M.B., B.S., M.D,,
a dOSIS baJaS no re,d uce Ia Paul C. Hébert, M.D,, D. James Cooper, B.M,, B.S., M.D., Cheryl L. Holmes, M.D., Sangeeta Mehta, M.D.,,
morta I |dad a 28 d 1as John T. Granton, M.D., Michelle M. Storms, B.Sc.N., Deborah |. Cook, M.D., Jeffrey ). Presneill, M.B., B.S., Ph.D,,

. ., and Dieter Ayers, M.Sc., for the VASST Investigators*
comparado con la adicion

de NE.
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2010:

SOAP |I: Dopa vs NE en
SHOCK.

* 1679

* Sin diferencia en todas las
causas de mortalidad a 28
dias.

* Mayor riesgo de arritmias
en grupo de DOPA.

ESTABLISHED IN 1812 MARCH 4, 2010 VOL. 362 NO.9

Comparison of Dopamine and Norepinephrine
in the Treatment of Shock

Daniel De Backer, M.D., Ph.D., Patrick Biston, M.D., Jacques Devriendt, M.D., Christian Mad|, M.D.,
Didier Chochrad, M.D., Cesar Aldecoa, M.D., Alexandre Brasseur, M.D., Pierre Defrance, M.D.,
Philippe Gottignies, M.D., and Jean-Louis Vincent, M.D., Ph.D., for the SOAP Il Investigators*
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Management
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2014

SEPSISPAM: Metas de PAM en
pacientes con Shock Septico.

* /76 pctes
Meta PAM 65-70mmHg

Meta PAM 80-85mmHg no
disminuye mortalidad a 28
dias.

* HTA: meta mayor disminuye
disfuncion renal.

The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 APRIL 24, 2014 VOL. 370 NO. 17

High versus Low Blood-Pressure Target in Patients with Septic Shock

Pierre Asfar, M.D., Ph.D., Ferhat Meziani, M.D., Ph.D., Jean-Francois Hamel, M.D., Fabien Grelon, M.D.,
Bruno Megarbane, M.D., Ph.D., Nadia Anguel, M.D., Jean-Paul Mira, M.D., Ph.D., Pierre-Francois Dequin, M.D., Ph.D.,
Soizic Gergaud, M.D., Nicolas Weiss, M.D., Ph.D., Frangois Legay, M.D., Yves Le Tulzo, M.D., Ph.D.,

Marie Conrad, M.D., René Robert, M.D., Ph.D., Frédéric Gonzalez, M.D., Christophe Guitton, M.D., Ph.D.,
Fabienne Tamion, M.D., Ph.D., Jean-Marie Tonnelier, M.D., Pierre Guezennec, M.D., Thierry Van Der Linden, M.D.,
Antoine Vieillard-Baron, M.D., Ph.D., Eric Mariotte, M.D., Gaél Pradel, M.D., Olivier Lesieur, M.D.,
Jean-Damien Ricard, M.D., Ph.D., Fabien Hervé, M.D., Damien du Cheyron, M.D., Ph.D., Claude Guerin, M.D., Ph.D.,
Alain Mercat, M.D., Ph.D., Jean-Louis Teboul, M.D., Ph.D., and Peter Radermacher, M.D., Ph.D.,
for the SEPSISPAM Investigators®




Strong Weak Strong

Corticoides e —————————

Either option is reasonable.

Comparison of benefits and harms

.~ Events per 1000 people —————— Evidence quality
Mortality 236 18 fewer 254 e Low
) . , MNeuromuscular weakness 303 53 fewer 250 ok Low
e Hidrocortisona 200mg IV c/dia Qualy of it Unknown None
Stroke i ¥ Veyiow
) Myocardial infarction 27 30 * Very Low
e Shock refractario e
Length of ICU stay 131 # % 4% Moderate
Length of hospital stay 31.3 0.7 fewer 320 # # #  Moderate
b 4

Key practical issues

Infusion or intermittent bolus dosing

Monitoring for serumn sodium, potassium, and glucose

Preferences and values Risk of death Choice of corticosteroid

Those who place more value on
avoiding functional deterioration

and maximising quality of life than
on avoiding death may be more
likety to choose not to use
corticosteroids

Lamontagne F, Rochwerg B, Lytvyn L, et al. Corticosteroid therapy for sepsis: a
clinical practice guideline. BMJ 2018;362:k3284




2018:
ADRENAL:

3800 pctes shock séptico +
vasopresor + VM:
Hidrocortisona vs Placebo.

Sin diferencia en mortalidad
por todas las causas

Menor tiempo de resolucion
del shock

Menor tiempo en UCI
Menor transfusion.

Menor tiempo de
extubacion.

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MARCH 1, 2018 VOL. 378 NO. 9

Adjunctive Glucocorticoid Therapy in Patients
with Septic Shock

B. Venkatesh, S. Finfer, J. Cohen, D. Rajbhandari, Y. Arabi, R. Bellomo, L. Billot, M. Correa, P. Glass,
M. Harward, C. Joyce, Q. Li, C. McArthur, A. Perner, A. Rhodes, K. Thompson, S. Webb, and J. Myburgh,
for the ADRENAL Trial Investigators and the Australian—New Zealand Intensive Care Society Clinical Trials Group*




2018:
APPROACH:

* 1200 pcte shock séptico
UCI

* Hidrocortisona 60mg
IV/6h y Fludrocortisona
50mg SNG

* Esteroides-----mejores
desenlaces en
supervivencia a 90 dias.

The NEW ENGLAND JOURENAL of MEDICINE

ORIGINAL ARTICLE

Hydrocortisone plus Fludrocortisone
for Adults with Septic Shock

D. Annane, A. Renault, C. Brun-Buisson, B. Megarbane, ).-P. Quenot, S. Siami,
A. Cariou, X. Forceville, C. Schwebel, C. Martin, J.-F. Timsit, B. Misset,
M. Ali Benali, G. Colin, B. Souweine, K. Asehnoune, E. Mercier, L. Chimot,
C. Charpentier, B. Francois, T. Boulain, F. Petitpas, ].-M. Constantin,
G. Dhonneur, F. Baudin, A. Combes, J. Bohé, ] .-F. Loriferne, R. Amathieu,
F. Cook, M. Slama, O. Leroy, G. Capellier, A. Dargent, T. Hissem, V. Maxime,
and E. Bellissant, for the CRICS-TRIGGERSEP Network*



Hemoderivados

e Transfusion de eritrocitos: concentracion de hemoglobina disminuya a < 7.0 g/dl en

adultos
o en ausencia de circunstancias atenuantes, como isquemia miocardica, hipoxemia grave o
hemorragia aguda

e Transfusion profiladctica de plaguetas cuando los recuentos sean < 10 000/mm3 (10 x
109/1) en ausencia de una hemorragia manifiesta

(20 x [50 x
109/1) : riesgo 109/1]) : hemorragia

importante de activa, una cirugia o
hemorragia. procedimientos invasivos

Rhodes, A., Evans, L. E., Alhazzani, W., Levy, M. M., Antonelli, M., Ferrer, R., ... Nunnally, M. E. (2017). Surviving Sepsis Campaign:
International Guidelines for Management of Sepsis and Septic Shock: 2016. Intensive Care Medicine, 43(3), 304—
377. d0i:10.1007/s00134-017-4683-6



2014

TRISS: Metas de transfusion
en Shock Septico

 Mortalidad a 90 dias
similar si meta de
hb>7g/dL o >9g/dL

The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 OQCTORBER 9, 2014 VOL. 371 NO. 15

Lower versus Higher Hemoglobin Threshold for Transfusion
in Septic Shock

Lars B. Holst, M.D., Nicolai Haase, M.D., Ph.D., Jern Wetterslev, M.D., Ph.D., Jan Wernerman, M.D., Ph.D.,
Anne B. Guttormsen, M.D., Ph.D., Sari Karlsson, M.D., Ph.D., Par I. Johansson, M.D., Ph.D.,
Anders Aneman, M.D., Ph.D., Marianne L. Vang, M.D., Robert Winding, M.D., Lars Nebrich, M.D.,

Helle L. Nibro, M.D., Ph.D., Bodil S. Rasmussen, M.D.,, Ph.D., Johnny R.M. Lauridsen, M.D., Jane S. Nielsen, M.D.,
Anders Oldner, M.D., Ph.D., Ville Pettild, M.D., Ph.D., Maria B. Cronhjort, M.D., Lasse H. Andersen, M.D.,
UIf G. Pedersen M.D., Nanna Reiter, M.D., Jergen Wiis, M.D., Jonathan O. White, M.D., Lene Russell, M.D.,
Klaus ). Thornberg, M.D., Peter B. Hjortrup, M.D., Rasmus G. Miiller, M.D., Morten H. Meller, M.D., Ph.D.,
Meorten Steensen, M.D., Inga Tjider, M.D., Ph.D,, Kristina Kilsand, R.N., Suzanne Odeberg-Wernerman, M.D., Ph.D.,
Brit Sjebe, R.N., Helle Bundgaard, M.D., Ph.D., Maria A. Thys, M.D., David Lodahl, M.D., Rikke Mzerkedahl, M.D.,
Carsten Albeck, M.D., Dorte lllum, M.D., Mary Kruse, M.D., Per Winkel, M.D., D.M.Sci.,
and Anders Perner, M.D., Ph.D., for the TRISS Trial Group* and the Scandinavian Critical Care Trials Group




Control glicémico

Recomiendan un enfoque protocolizado para el control de la glucemia en pacientes con sepsis
en la ICU

Iniciar la administracion de insulina cuando dos niveles de glucemia consecutivos sean > 180
mg/dl.

Este método esta dirigido a un nivel maximo de glucemia de < 180 mg/dl en lugar de un maximo
de <110 mg/dl

Rhodes, A., Evans, L. E., Alhazzani, W., Levy, M. M., Antonelli, M., Ferrer, R., ... Nunnally, M. E. (2017). Surviving Sepsis Campaign:
International Guidelines for Management of Sepsis and Septic Shock: 2016. Intensive Care Medicine, 43(3), 304—
377.doi:10.1007/s00134-017-4683-6



OTROS TRATAMIENTOS

- Ulceras .
Tromboembodlicos Bicarbonato
gastroduodenales

Recomiendan el FR hemorragia

uso de gastrointestinal
usode o

evitar el uso
pacientes con
acidemia lactica

para la profilaxis antagonistas de
de VTE los receptores
Mecdanica de la histamina 2

inducida por
hipoperfusion
con un

Rhodes, A., Evans, L. E., Alhazzani, W., Levy, M. M., Antonelli, M., Ferrer, R., ... Nunnally, M. E. (2017). Surviving Sepsis Campaign:
International Guidelines for Management of Sepsis and Septic Shock: 2016. Intensive Care Medicine, 43(3), 304—
377. d0i:10.1007/s00134-017-4683-6



Nutricion

Sugieren el inicio precoz de la alimentacion enteral en lugar de un
ayuno completo o el uso exclusivo de glucosa intravenosa en
pacientes en estado critico con sepsis o choque septicémico (iniciada
dentro de las primeras 48 horas)

No recomiendan la administracion precoz de nutricion parenteral por si sola

Sugieren la alimentacion trofica o hipocaldrica precoz o la alimentaciéon enteral completa precoz
en pacientes con sepsis o choque septicémico.

Rhodes, A., Evans, L. E., Alhazzani, W., Levy, M. M., Antonelli, M., Ferrer, R., ... Nunnally, M. E. (2017). Surviving Sepsis Campaign:
International Guidelines for Management of Sepsis and Septic Shock: 2016. Intensive Care Medicine, 43(3), 304—
377.doi:10.1007/s00134-017-4683-6



Gasometria venosa vs arterial

Practical tip

VBG is increasingly being used in preference to ABG in

the emergency department, particularly if a respiratory

cause seems unlikely. VBG is less invasive and less painful
than ABG and evidence shows there is good concordance
between venous and arterial values for pH, bicarbonate ion
concentration, base excess, and lactate.[78] ABG will be used
instead of VBG if the patient is escalated to critical care as an
arterial line is usually inserted for ease of access.

Be aware that venous PCO ; may be artificially high if taken
from a tourniqueted limb.

https://bestpractice.bmj.com/topics/en-gh/3000098/diagnosis-recommendations



2018:

IDEAL-UCI: Terapia de reemplazo
renal en pacientes con falla renal
aguda y sepsis.

* Si no hay necesidad NO dializar.

* Sin diferencia de mortalidad por
todas las causas a 90 dias.

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Timing of Renal-Replacement Therapy
in Patients with Acute Kidney Injury and Sepsis

S.D. Barbar, R. Clere-Jehl, A. Bourredjem, R. Hernu, F. Montini, R. Bruyére,
C. Lebert, ). Bohé, ). Badie, J.-P. Eraldi, ].-P. Rigaud, B. Levy, S. Siami,
G. Louis, L. Bouadma, J.-M. Constantin, E. Mercier, K. Klouche, D. du Cheyron,
G. Piton, D. Annane, S. Jaber, T. van der Linden, G. Blasco, J.-P. Mira,
C. Schwebel, L. Chimot, P. Guiot, M.-A. Nay, F. Meziani, ). Helms, C. Roger,
B. Louart, R. Trusson, A. Dargent, C. Binquet, and J.-P. Quenot,
for the IDEAL-ICU Trial Investigators and the CRICS TRIGGERSEP Network*



Puntos Claves:

Siempre pensar, ées esto sepsis?

Para el tiempo en que el diagnostico sea obvio con multiples parametros
fisiologicos anormales, el riesgo de mortalidad es alto

Evaluar deterioro agudo en base al juicio clinico y escalas de puntuacion
validadas

No depender de una unica escala para tamizaje




Puntos Claves:

* Tiempo es clave

1-3h evaluacion y antibioticoterapia

<6h para UCl en Shock

6-12h control de la Fuente.
* Procalcitonina para detener los antibioticos no para iniciarlos.
e Antibioticos empiricos depende del foco probable.
e Ajustar terapia con cultivos

e Guiar reanimacion por perfusion capilar, lactato y medidas dinamicas de
respuesta a volumen.

* Vasoactivos: NE, Vasopresina, Epinefrina



Puntos Claves:

 Transfusion de GRE por Hb menor o igual 7g/dL
* Inicio precoz de nutricion enteral
* Terapia de reemplazo renal solo si es necesario.
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