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Overview

e \What is sepsis

e Pathophysiology of sepsis
e Scoring systems

e Epidemiology

e Management protocol

e Antibiotic principles

e Primarily bacterial focus - not going to talk much on
fungal/parasitic/viral causes
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“Sepsis should be defined as life-threatening organ dysfunction caused by a dysrequlated host response
to infection”

Previous definitions focused on SIRS (systemic inflammatory response criteria + infection) - that is no longer
recommended.

Box 1. SIRS (Systemic Inflammatory Response Syndrome)
Issues

Two or more of:
SIRS criteria do not necessarily indicate a dysregulated,

. . Temperature >38°C or <36°C
life-threatening response.

Heart rate >90/min
SIRS criteria are present in many hospitalized patients,

) ) ) ) ) Respiratory rate >20/min or Paco, <32 mm Hg (4.3 kPa)
including those without infection

White blood cell count »>12000/mm? or <4000/mm? or >10% immature bands
Some patients with infection and new organ failure did not

meet SIRS criteria for sepsis



Sepsis definitions continued

“Septic shock should be defined as a subset of sepsis in which particularly
profound circulatory, cellular, and metabolic abnormalities are associated
with a greater risk of mortality than with sepsis alone”
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Defining organ dysfunction in sepsis

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

Score
System 0 1 2 3 4
Respiration
Pao,/Fio,, mm Hg =400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
Platelets, x103/uL 2150 <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

Glasgow Coma Scale
score®

Renal

Creatinine, mg/dL
(umol/L)

Urine output, mL/d

MAP =270 mm Hg

15

<1.2 (110)

MAP <70 mm Hg

13-14

1.2-1.9 (110-170)

Dopamine <5 or
dobutamine (any dose)®

10-12

2.0-3.4 (171-299)

Dopamine 5.1-15
or epinephrine 0.1
or norepinephrine <0.1°

6-9

3.5-4.9 (300-440)

<500

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

<6

>5.0 (440)

<200

Abbreviations: Fio,, fraction of inspired oxygen; MAP, mean arterial pressure;

Pao,, partial pressure of oxygen.

2 Adapted from Vincent et al.??

® Catecholamine doses are given as pg/kg/min for at least 1 hour.

© Glasgow Coma Scale scores range from 3-15; higher score indicates better

neurological function.




Pathophysiology of sepsis
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11.0 million sepsis-related fatalities and 48.9 million instances of sepsis
globally in 2017

Higher rates in Low/middle income countries (LMICs) in comparison to
high income countries (HICs). US: ~500 cases/100,000. LMICs
~1500/100,000 people

Sepsis mortality ~15% to 25% in HICs, septic shock mortality 30% to 40%



Sepsis priorities
HICs:

Lowering healthcare associated infections, improving sepsis
management, tackling ageing population

LMICs:

Cost-effective sepsis management, improving IPC, increased
access to healthcare



THE UK

UK management of sepsis

THE BURDEN OF SEPSIS
AND SEVERE INFECTION

DEFINING SEPSIS
SOURCES OF INFECTION

THE PATHOPHYSIOLOGY
OF SEPSIS

THE SEPSIS 6

ONGOING CARE

SPECIAL PATIENT GROUPS
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MICROBIOLOGY

HUMAN FACTORS IN SEPSIS

Respansible management of sepsis, severe
Infectian and antimicrotial stewardship

AFTER SEPSIS - SURVIVOR ISSUES




UK sepsis mortality
~20% mortality in the UK, ~50,000 deaths a year

SEPSIS CLAIMS MORE LIVES THAN LUNG
CANCER, AND MORE THAN BOWEL, BREAST
AND PROSTATE CANCER COMBINED



FOR SEPSIS

[adapted from MICE guidslime [MGS1], Sep=sis recognition, diagnosis and early manasgsment, 207150

The weary yyoung (ursder one year) and older people (over 75 years) or peopls swho are vwery firail

Feople who hawve impaired immuoane systems because of illness or drugs, imclading:

- people being treared for cancer with chemaotherapay

* peoaple whao hawe impaired imrmune function (for example, peoaple with diabetes, peoaple swho
hawe had a splenectormy,. or people with sickile cell diseasea)
peoaple taking long-ternm stercids
peaple taking imMmmounosuppressant drugs oo treat nomn-malignant disorders swuch as rbaEurmatoid
artheritis
peaple who hawe had surgery, or other imvasive proceduress, in the past & weeks
peaple with any breach of skin imeegrity (for example, ours, burns, blisters or skin imfecticns)
peaple whao misu=e drnugs intravenousiy
peaple weith imnderelling ines or catheters

Wromen who are pregnant, hawe given birth or had a termination of pregnancy or miscarriage
inm the past & weeks are in a high-rishk group for sepsis. In particular, women in this group wiho:

hawese impaired immune sy=stems because of illness or dra

hawe gestational diabetes or diabetes or other comorbidities

hawe neseded imnvasive proceduwres (for example, Cassarean section, forceps delivery. rermvowal of
retained products of conceptior)

had a prolonge-d rupoure of meamibranes

hawe or hawe been in close contact with pecple with proup A streptococcal mfection, for example,

=cariat Ffewer

hawe continued vaginal bleeding or an offensive vaginal discharge

For neaonates, risk factors inchude:

* mwvasie group B soreptococcal imfection in a previows babas

- maternal growup B streptococcal colonisation, bacteriuria or infection in the current pregnancy

* prematwre rupture of mMmembranes
preverm birth following spontansous labkour (before 37 weseks' gestation)
suspectaed or comfirmead ruptures of membranes for Mmore thiam 18 bours in a preterm birth
imtrapartourm fewer higher than 28°C, or confirmed or suspected choricarmmionitis
parenteral antibiotic treatrment given to the wwoman for confirmed or suspected imvasive bacteri
imfectiomn at arny time durimg labowr, or im thae 24-hoour period=s before and afrer the birth (this does
mot refer to intraparoum andibiotic prophylaxis)
swuspected or comfinmed infection in another baby in the case of a multiple pregmancy




NEWS key FULL MAME

o IHA DATE OF BIRTH

DATE OF ADMISSION

N N O O =55
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Thinking about/identifying sepsis

Predominantly use National Early Warning

Score 2 (NEWS2)

Symptoms of infection helpful: e.g. fever, cough,

confusion, urinary tract symptoms

55555

We recommend that a patient be screened for sepsis when in o
the context of presumed or confirmed infection: :

111111

77777

« HAS A NEWS2 SCORE OF 5 OR ABOVE =
« LOOKS UNWELL TO A CLINICIAN OR CARER G

e HAS HAD RECENT CHEMOTHERAPY OR IMMUNOTHERAPY
* HAS ALACTATE 2mmol/L OR ABOVE

“Haticral Early Warning Score 2 (NEWSZ) & Rayal College of Prysicans 2017




‘RED FLAG' criteria indicating a high risk of deterioration
ISNEWS27 OR ABOVE? H | G H R | S K
OR NEWS2 1S 5 OR 6 AND ONE OF: »

Any one NEWS2 parameter with score of 3

Mottled or ashen skin

Non-blanching rash

Cyanosis of skin, lips or tongue
Deterioration since last assessment

START

Deterioration since recent intervention S E PS IS S Ix
Lactate > 2mmolL OR known AK]




Sepsis 6
Key intervention for
saving lives

Should be conducted
within first hour

Action (complete ALL within 1 hour)

1. Ensure senior clinician attends

ST3+, or equivalent senior nurse

2. Give oxygen if required

hypercarbia use target range of 8

3. Obtain IV access, take bloods

Include blood cultures, glucose, lactate, FBC,
5, CRP, LFTs, Clottin r lumbar
puncture/ other samples as indicated

4. Give IV antibiotics and
consider source control

Maximum dose broa ectrum therapy.
sider local policy, a ies, antivirals

5. Give IV fluids

Time

Initials

The Sepsis 6, and the rationale behind each element, is described in the annotated version of our
Screening Tool below:

Why we do this

Sepsis is a complex condition.
Experience is essential to
deliver the right care and
confirm diagnasis

There’s a critical imbalance
between oxygen supply &
demand in sepsis. Correcting
low saturations helps to reduce
tissue hypoxia

Laboratory and POC tests
help stratify risk & identify
causative pathogen
allowing more targeted
antibiotic therapy

To control the source of
infection, reducing the
stimulus to the immune
system

Hypovolaemia (absolute &
relative) contributes to shock
in sepsis restoring volume can
help correct

Sepsis is a dynamic state. Urine
output and lactate can help
guide fluid therapy and
determine need for ITU referral



The Sepsis 6, and the rationale behind each element, is described in the annotated version of our

Screening Tool below:
Action (complete ALL within 1 hour) Time Initials Why we do this
SepSIS 6 1. Ensure senior clinician attends Sepsis is a complex condition.
Experience is essential to
ST3+, or equivalent senior nurse deliver the right care and
confirm diagnasis

LaCtate iS userI for 2. Give oxygen if required m:;;;u;::;gﬂg’nf

demand in sepsis. Correcting
low saturations helps to reduce

th ree re a S O n S - r'.|._;-'pE-r-'.'.ar .. a use tar‘g-'lelt r'a.r'lgé of & tissue hypoxia

3. Obtain IV access, take bloods Laboratory and POC tests
= . help stratify risk & identify
. e n tl I e S C ry ptl C Include blood cultures, glucose, lactate, FBC, causative pathogen
s, CRP, LFTs, Clattin r lumbar allowing more targeted
puncture/ other samples as indicated antibiotic therapy

S h OCk 4. Give IV antibiotics and

s T rol r
consider source control o control the source of

infection, reducing the
stimulus to the immune
Maximum dose broa ectrum therapy. system

2 . Pred iCtS Outcome and sider local policy, a s, antivirals
5. Give IV fluids Hypovalaemia (absolute &
need for ICU S e e

help correct

3. Guides therapy

Sepsis is a dynamic state. Urine
output and lactate can help
guide fluid therapy and
determine need for ITU referral




Step 4: Give antibiotics and consider source control
A 2006 study by showed an increase in mortality of 7.6% for every
hour’s delay in administration of appropriate antibiotic therapy.

Antibiotics should be tailored to suspected source e.g. urine, chest,
meningitis

Initially broad-spectrum if in doubt! E.g. Gram positive and Gram-negative
cover

Refer to guidelines



T.2.2 Acute Pyelonephritis ICDI0 CODE: N10

Upper urinary tract infection involving one or both kidneys (but not
usually invobring the glomeruli)

Managerment
TREATMEINT L
(- | Ensure adequate intake of fluid (oral or I'V) to irrigate HC3
bladder and dilute bacterial concentrations
TR REr T 08 VAN 0O Give paracetamol 1 g everv 6-8 hours for pain and fewver HCS
MINISTRY OF HEALTH I castpatiernt (omnly adults):
O Ciprofloxacin 500 mg every 12 howurs for 10-14 daus
(only adults) HC3
In sewvere cases, all children or if no responss o above in 485
Fuomars:
anda =
O Cefiaxone 1 g W once a day
@ El Child: 50-80 mgshkg W once a deng
‘ l I I . I Ca I Following indtial responee o parenteral therapy
0O Consider changing to:
° ®
- Ciprofloxacin 750 mg ewvery 12 howurs to
l l I e l I les complete 10 dauvs (adults onlu)
- O cefixime 200 mg every 12 hours to complete
2 2 10 dawvs of treatrment
o 3 Child: 16 rregslog the first dany then 8 g dog o ocormplete 10 dasrs
Adtermative redgirmen
National Guidelines for Management 0O Gentamicin 5-7 mg kg IV in one or divided doses HC=2
of Common Health Conditions with or withowut ampicillin 2 g IV every 6 hours Child
: gentamicin 2.5 mg. kg every 8 hours (or 7.5 mg-lg
ornce daihy on outrpatient basis) with or without armmpdcillin
25 mao'lkg every 6 hours
(- | Consider referral if there is no response in 72 hours
and for children with recurrent infections (to exclude
urinary tract malformations)




Source control!!!

If source of infection is amenable to drainage or removal, then need to do
this once patient stabilised and assuming safe.

Examples

Urosepsis with hydronephrosis 2 to stone-> needs urgent nephrostomy
Perforated appendicitis -> removal of appendix and abdominal washout

Cholangitis 2 to obstructing CBD stone -> ERCP to remove stone



Step 5: consider |V fluids

Crystalloids are preferred resuscitation fluid for sepsis e.g. Hartmann'’s solution,
Plasmalyte, normal saline.




FILLVI > ADWAMNMTAGES DIsADWANMT.AGES

Contains potassiurm, so

20%e of fluid rermains im makos swre the patient is moit
intravascular space potassium owerloacded

Mot associated wiith Cautiom irm liver disesse -
hyperchilorasemic metabolic Hartrmarmnmn™s contaims srmaall
acidosis amounts of lactate wihickh

cars asccurrralate

20%s of fluid rermains in

imtravascular space
Risk of hyperchlorasmic

Does not oomntain acidosis if high volumes
potassilm, SO may be safer Eivern

imn established remal Failure
wwithowt wrimne output

Oy 10% of fluid remains i

the intravascular space: poor
Plorve (in the acutely at replenishing circulating
hypowolemiic patiemnt) S T

Carm cause hyponatrermila

Starch solutions carry a risk
A For 0.9% socd i of acute kidmey injury oom-
=hiloricde pared to crystallaids armd

are RMROT RECOMBMERNMNDELD im

patients with sepsis

Stays predomimanmnthy in che

wasculatwure. Comnsicder wwihern

large volume=s of resws.ci-

zaticomn fluid rMreeded. SAFE

study suggestive of bemefit imn ey espensiune
sepsis, currentlhy beimg

evaluated imn the ABC Sepsis

Trial

Risk=s of hlood cranmnsfiusiors

Crossrmatched bhlood mot
immediateby available
Contaims a 1ot rmoare
potassium than Hartrmamm© st

Corrmects amnasmiia and stays
im vasculature



Fluid replacement guidelines

NICE recommends that the initial total volume in patients with evidence of
poor perfusion should be at least 500ml, delivered as quickly as possible
and certainly within 15 minutes.

NICE in NG51 suggest an initial bolus of up to 20 ml per kq. This is our
current recommendation. This can be delivered in divided fluid challenges
of 500ml of crystalloid, provided that there is a favourable response after
each challenge.

Fluid challenges should always be commenced within the first hour
(with the first 500ml delivered within 15 minutes)




First fluids fast, second set slower

When you see your patient with sepsis, you can deliver three of the Sepsis 6
as soon as you have IV access:

1. Send bloods, including cultures
2. Give a stat IV dose of antibiotics (remember to also consider source control)
3. Give your first fluids, if indicated, fast.

Your usual challenge if indicated will be an initial 500 ml within five minutes,
followed by further challenges up to a total of 20ml/kg of Hartmann’s or Plasmalyte
(or equivalent) (or ‘normal’ Saline 0.9% if these are unavailable)




given in divided boluses as quickly as possible but always within the first hour, although
lower volumes (but not lower rates) should be used in those at risk of overload.

Monitor the response to each fluid challenge, and repeat if the systolic blood pressure
remains <90 mmHg, the patient’s mental state has not returned to normal, or their lactate
is still >2 mmol/l. Capillary refill time, pulse rate and urine output are good additional signs
of adequate restoration of circulating volume.

Stop if there are signs of overload. If you have reached 20ml/kg in total within an hour and
the patient remains poorly perfused, or their blood pressure, mental state or lactate have
not returned to acceptable levels, then refer immediately to Critical Care and tell your
senior.

Once the patient has a systolic blood pressure >90 mmHg, their mental state has returned
to normal, and their lactate is <2 mmol/l, ensure the patient has regular observations (at
least every 30 minutes initially) and that further fluids will be prescribed if needed. It is a
good idea to write up maintenance fluids e.g. eight hourly bags of Hartmann’s if the
patient will not have sufficient oral intake.

These are only guides, and some patients will still need senior review even
if you have attained these goals. If the patient ‘doesn’t look right’, trust your instinctl
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AND CONSIDER
SOURCE CONTROL

Spot it. Treat it. Beat it.



Summary

e Sepsis has a high mortality

o Need to identify patients who may have it
e Urgently need to instigate sepsis 6

o Patients need enhanced monitoring

e If not improving, get HDU/ICU support

e Source control where possible
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