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Pear]l is an 84 year old woman in
your ED with a 2 day history of leth-
argy. She is usually cognitively intact
and has a history of hypertension,
congestive cardiac failure, mild renal
impairment and Parkinson’s disease.
She lives in an aged care facility and
mobilises with a  four-wheeled
walker. She has a temperature of
37.9°C and feels lethargic. She has
neither other specific symptoms nor
signs, although appears confused.
Her blood pressure (BP) is 90 systolic
and she has a pulse of 70/min.

Does Pearl have septic shock? If
so, what is the source and how
should we manage her?

Why talk about sepsis in the
older person?

Sepsis is overwhelmingly a disease of
older people (Fig. 1), with patients
over 65 years of age accounting for
two-thirds of sepsis cases.! With inci-
dence rates increasing 20% faster
than younger patients, older people
account for the most rapid escalation
of longitudinal incidence.> When

presenting to the ED with sepsis,
older people are more unwell, with
higher levels of both potentially
reversible organ dysfunction and
mortality than younger people.> The
association between age, severity of
illness and comorbidities is complex.
Although age, lactate and comorbid-
ities are independently associated
with mortality, each variable influ-
ences outcomes of the others.* For
survivors, sepsis is often a life-
changing illness associated with high
levels of morbidity, especially if
severe enough to warrant admission
to the ICU. Although sepsis mortal-
ity in Australia and New Zealand
has fallen steadily since 2000, the
odds of being discharged to a reha-
bilitation facility have increased
three-fold in the same period.” One-
third of survivors in two multicentre
sepsis trials had not returned to their
previous level of functioning at
6 months.® Prompt recognition is
therefore important to optimise out-
comes and minimise complications.”

Age increases the risk of infection,
bacteraemia as a result of infection
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and sepsis through many mecha-

nisms (Fig. 2). Pearl may have any

or all of the following:®'°

¢ Immunosenescence with marked
decline in cell-mediated and

humoral immune function with
increasing age
e Lack of control of pro-

inflammatory cytokines by anti-
inflammatory mechanisms

® An increased pro-coagulant state
with resultant micro-thrombotic
ischaemic  organ injury, and
sepsis-induced apoptosis

¢ Comorbidities that increase expo-
sure to infection (e.g. Pearl’s Parkin-
son’s disease resulting in decreased
cough reflex with increased risk of
aspiration; reduced bladder empty-
ing; increased falls and associated
wounds and so on) and diminish
physiological reserve (e.g. her car-
diac failure)

® Medications that may be associ-
ated with immunosuppression or
reduction in cardiopulmonary
responses to infection

¢ Increased rates of indwelling med-
ical devices

¢ Increased multiresistant organisms
associated with increased rates of
hospitalisation,  institutionalised
living and antibiotic use

e Malnutrition and frailty."!

Identification of sepsis in the
older person

Emergency physicians are taught
that sepsis presents atypically in
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Figure 1.

Incidence of severe sepsis by age (national estimates for the United States).

(Reproduced from Angus et al.,' with permission.)

older people. In reality, because sep-
sis is mostly seen in older people, this
is non-sensical and based on out-
dated teaching of what sepsis is and
should look like. Older patients with
bacteraemia do exhibit fewer clinical
signs than younger patients'? and
sepsis may be one of many causes of
non-specific presentations such as
reduced mobility or an unexplained
fall. But this is not the same as say-
ing these presentations are atypical,
when they may in fact be typical of
the bulk of sepsis we see in our
practice.

Attention should be paid to sepsis
risk factors in the history, such as
recent hospitalisation, invasive pro-
cedures, frequent presentations and
immunosuppression  (disease  or
medication-related).

Fever is absent in up to 50% of
frail older persons with serious
infections.'*!*

Hypothermia, rigors, sweating,
altered mental status, leukopenia
and lymphopenia, although reported
to be significantly less common than
in younger people with bacteraemia,
still have high specificity for bacter-
aemia in older adults."

Identification of septic shock
(i.e. sepsis-related tissue hypoperfu-
sion) may be delayed due to failure
to assess circulation appropriately.

In older persons, the usual response
of tachycardia may be blunted due
to reduced responsiveness of myo-
cardium to catecholamines or beta-
blockade; alternately atrial fibrilla-
tion (AF) and congestive cardiac fail-
ure may occur with sepsis and the
associated tachycardia may wrongly
be ascribed solely to AF, delaying
recognition and  management."
Older patients may have a relatively
increased baseline BP compared to
the younger population,'® with
attendant under-appreciation of rela-
tive hypotension. This is com-
pounded by the finding that
automated BP machines may over-
estimate BP in the setting of stiffen-
ing of arteries.'®

Common causes of sepsis in older
adults are summarised in Table 1.
Unfocused laboratory and imaging
tests are poor surrogates for careful
history and physical examination.
Because identification of both bacter-
aemia and sepsis is difficult, a large
amount of research effort has been
spent on finding biomarker, rapid
bacterial polymerase chain reaction
or bedside assessments of microcir-
culatory function to aid sepsis recog-
nition. At present no single test can,
in isolation, reliably identify sepsis in
a useful time frame, and the diagno-
sis in the ED is a clinical one.

Risk stratification and
prognostication of older
patients with sepsis

A number of tools have been sug-
gested to risk-stratify patients with
sepsis (Table 2); however, their prog-
nostic performance is lower in older
age groups.® In older persons, Sys-
temic Inflammatory Response Syn-
drome (SIRS) criteria and the quick
Sepsis-related Organ Failure Assess-
ment (QSOFA) demonstrate a sensi-
tivity for prediction of 30 day
mortality of only 65% and 28%,
respectively, using cut-points of >2.3!
However, qSOFA has a significantly
higher specificity than SIRS, at 94%
and 49% for 30 day mortality,
respectively.** The Glasgow tachYp-
noea Morbidity score has recently
been suggested as a measure to
improve prognostic capacity in older
people with sepsis, with a sensitivity
of 80% for 30 day mortality when
using a cut-point of >1.>' However,
this score has been assessed at only a
single centre and requires external
validation. Scoring systems incorpo-
rating age and comorbid illness bur-
den such as the Mortality in ED
Sepsis (MEDS) and Predisposition
Insult Response Organ failure
(PIRO) scores have better predictive
value in the ED than SOFA, which
addresses only physiological
derangements.>* These scoring sys-
tems typically treat age as a dichoto-
mous variable (e.g. 265 years);
however, in reality the association
with increased mortality to age is
continuous. In addition, there are
complex interactions between chro-
nological age, comorbid illness bur-
den and physiological reserve, which

render any definitional threshold
arbitrary when applied to the
individual.

Management

As with all resuscitative decisions,
goals of care should be established
together with the older person or
their alternate health decision-maker
and be guided by physiological
decline, comorbidities and individual
life values. Such discussions should
include the high likelihood for a
patient like Pearl of further
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Figure 2. Factors associated with sepsis susceptibility in aging adults. (Reproduced

from Katz et al.,® with permission.)

permanent functional decline if she
were to survive this episode.** How-
ever, these discussions often take
time, particularly if the person is
lacking decision-making capacity
and alternate health decision-makers
are not present; therefore, they may
be more appropriately completed
after the initial administration of
antibiotics and commencement of
fluid resuscitation. This allows for
background information on comor-
bidity, functional status and patient
preferences to be appraised so an

informed discussion about the poten-
tial benefits and harms of more inva-
sive therapy can take place.

Where an interventional approach
is adopted, management needs to
encompass early antibiotics; timely
fluid resuscitation and early vaso-
pressor support where indicated;
source control; management of
comorbidities or complications; and
a multidisciplinary approach to care,
particularly where surgical source
control is required. Timely manage-
ment and resuscitation has been

demonstrated to result in more than
16% absolute risk reduction of mor-
tality in older persons with septic
shock.’® In a recent evaluation of
50 000 ED patients, of which 75%
were over 60 years of age, each hour
delay in completing a 3 h bundle
was associated with increased mor-
tality (odds ratio for death until
completion of 3 h bundle, 1.04/h,
95% confidence interval 1.02-1.035;
P < 0.001). Bundle elements
included blood cultures before anti-
biotics, and lactate measurement.3”

Antibiotics

Improved survival is associated with
early administration of effective anti-
biotics in patients with sepsis, with a
target of administration within 1 h
of ED arrival for those with sepsis or
septic shock.’® Although prompt
treatment for critically ill patients
makes intuitive sense, there is con-
flicting evidence to support time-
based targets in the ED setting.”® A
‘time effect’ may be due to missed or
delayed diagnosis in sicker patients
who have non-specific presenta-
tions.*>*! However, Ferrer et al.
reported increased adjusted mortality
for every hour of antibiotic delay in
18 000 severe sepsis and septic
shock patients.** Seymour et al.
additionally described an increased
mortality per hour delay of antibi-
otic administration in 50 000 severe
sepsis and septic shock patients pre-
senting to 185 EDs across New York
state. Patients receiving antibiotics
between 3 and 12 h incurred a 14%
increased odds of in-hospital death
compared to those who received
antibiotics within the first 3 h (odds
ratio 1.14; 95% confidence interval
1.07-1.21; P < 0.001).%”

Given that localising symptoms
are commonly absent in older
patients with sepsis such as Pearl, it
is necessary to initially administer
empiric broad-spectrum antibiotics
and then de-escalate when the source
of infection becomes apparent. Given
the higher incidence of multiresistant
organisms and polymicrobial sepsis
in older adults, it is particularly criti-
cal to collect at least two sets of
blood cultures prior to administra-
tion of intravenous antibiotics.*®

© 2018 Australasian College for Emergency Medicine and Australasian Society for Emergency Medicine



%0€
st s1sdos parerdosse [1)

103 Ayperrow [endsoy-uy

0zd VO Y3a sjmpe
Iop[o ur AelIow

Jo 10301pa1d 3s98u0mS
AP SF [PEIFILEY

U93q dARY ‘9SeIsIp
Iejnosea uage[jod

pue jusuniredwr [euas
€9SBISIP J9AI] PIDUBADE
‘1ooued Ajremonted
‘SONIPIQIOWO]) “€Z

31 Y81y “7 J1 eIopow
1 10 ( J1 Aarfeazowr
MO :sTBIK ¢9Z a3e
SHww ()9 J1[0ISBIP
10 SHWW ()g> JI[0ISAS
‘dg uruysyIeaIq O¢

03 IN[IBY (4, . SIUIPISII
A11o€y 918D PIge Jo
%466 03 §7 03 USWOM
Suramp Lrunuwuod

JO %91 01 9

woiy o3uel BLINLINOEq
onewolduwsse

Jo sa1ey] ‘[N Jo suSis
9[qEI[21 J0U dTB JULIN
Apnopd 10 snoImopoyew
LLN ¥03 og1oads

SI BLINSAp 91NdE ‘9In3ed)
Sunuasard uowrwrod

© SI UOISNJu0d ANoY

pjjouo1sa|

PUEB $7220201naUJ
10J Sunsa) uagnue
Areunm ¢Aydeidoiper
389D ‘uoISnyuod

INoe yIm Juasard
%0¢ ‘eruownaud yim
suos1ad 19p10 JO 9,99

(Aydomad4y oneisord
WOoIJ WONONIISqO I3[IN0
Areurm YO ‘aseasIp
UOSUD{TEJ JO BIUSWAP
930138 WO 1Pppe[q
J1U930INJU) [BNPISIT
proa-1sod paseasout

£1939738d SUI[oMpU]

asn 3nip onoydssdnue
fouard£y 1ero 1ood
‘uonINUEW 3SBISIP
UOSUD}IB] ‘JUIPIIE
IB[NJSBAOI(a1dD
SMO[eMmS UI

UOTIBIOLINIAP {ENUAW(]

syauow ¢ gurpadsard
ur sAep 210w 10

7 10§ uoIssiupe [esdsoHy

uorssarddnsounuutur

PAIBID0SSB-1219718D JI
[erqoxorwAod fsnagoLg
SD1UIPIN0L] ‘D]]215qa]Y]

£$M2202042]U7T

£1]02 v1g2142¢STH snuydoauoaAd fsunsdn ALLN

saqoioeUE
‘[[oeq 2AnESaU
-wreid ‘oviomwnaud
$1220201d2.418
snaunp sn2020j8qdoig
[e1qoIoTWA0 ]

cz-1zuoneIdsy

avomnaug
p|j21sqay ‘vsoursniop

SvUOMOpnasd “YSYNW
“dds pjjouo1sa

paxmboe axeoyleay

fsnainp sn2020)Lydig

‘oviomnaud
puisp]dor A\ ‘ezuanyul
‘v2uanjfur snjrqdowavyy

a1e1 A1oyerrdsar feruroin ur Juasqe eaoudsAp faseasip A1ojeardsar Sovmuomnaud c1-21(dVD) eruownsud
fuoIsnjuoy) :§9-gYND pue 1949} ‘YSnon) Suif[Ispun wisIjoyodry $11220201d2.41§ pasmboe-Aunwwon) BIUOWINAU ]
a1e1 AI[eIIoN sisouger( s1030e] Yst1 Sursodsiparg swstue31o sisdas Jo 901nog

9ATIESNED JUBUTUIOPIIJ

A 01 Sunuasa.id synpp 4apjo ui s1sdas Jo sa24nos uowuo)) T AI9V.L

© 2018 Australasian College for Emergency Medicine and Australasian Society for Emergency Medicine



snieydsous
xo[dunts sadioy

juasaxd

3q Aewl snIPAWO02150

Sur[ropun

‘punom druoIyd

B 1M PIAIBIDOSSE

J1 ¢Larerrowr Y3y sey

SIY1 SB PIPUIUIUIOT

ST SIIOSEY SUISOIOoU

JO UOISN[OX3 JUIFIoWd
‘s1sdas YaIm paneIdOSSE J]

L, PIPIA moJ st aanjound
Jequin| AJBUIWLIdSIPUT
asnesaq Jurdus[ieyd

SI SN1BIS [RIUW PIIdl[E
YIM SInpe 12p[o
S[11qay UI SHISUIuaW

JO sisougerp Apuwry
"UySBI pUEB SSaujjuIs

309U JO DUIPIDUI J9MO]
ay3 uaAId Ajremonied
‘Gurgusyreyd

9q Aew wWNLIPP

WoJj UOHENUSIHIJ

97  BWIIZII SNOUIA
sroayd Aprenonied
‘sorwirur SImRd

JO UOLEIIPISUOD
1dwoid pnoys pue arex
A[owWoIXa SI SBIN[[3D JO
JUSWIDAJOAUT qUIT| JOMO]
[eI0e[1q ‘TOAIMOH]
‘sisouSerp [earurd

e Apueurwopaid

st pue uonendod sip

Ul UOUIWOd SI SDIAJ[3))

-stsdas yam

syuaned 1op[o ur 23104
onoiquue seurdorddeur
puE 1007

onsouserp smmiewoad ur
J[nsa1 Aew BLINIINOE]
onewoldw4se

JO 2duapIOUI

ysry ays reaxdde

eruowrnaud ‘spisnurs
‘eIpaw spno Juipnpout

suonipuod ursodsipaig

eudpaoydwA|
{SISBIS SNOUdA ¢Anfur
anssaxd Je1oes apnpoxa

01 [[03-30] — SpuUNoO A\

snieydsous xajdurs
sadiay ‘oviomnaud
$1920203d2.41§

*dds sn220201d2.418
fsnainp sn2020)Lydig

snieydoouo

SHIM[RO

/STSUTUDIA

951N0S UN§

el A[eIIOIN

sisouger(

s10308] Ysur Sursodsipaig

swsTue3I0
9ATIBSNED JUBUITOPAI]

s1sdas Jo 201nog

panurguoy)

‘T ATdV.L

© 2018 Australasian College for Emergency Medicine and Australasian Society for Emergency Medicine



Continued

TABLE 1.

Predominant causative

Predisposing risk factors Diagnosis Mortality rate

organisms

Source of sepsis

No prior history of Atypical presentations are 2-14%; morbidity 40%

Escherichia coli;

Appendicitis

Intra-abdominal

appendectomy typical; CT abdomen

Klebsiella,

causes>®

useful

Enterococcus;

17% if associated

In older adults,

Enterobacter;

Diverticulitis

History of diverticulosis

perforation

generalised peritonism
more common than
localised peritonism

Pseudomonas;

Bacteroides fragilis;

Streptococci

Cholecystitis: 15-20% if
associated empyema,

Cholangitis: Charcot’s
triad in 55-70%,

Choledocholithiasis;
latrogenic strictures;

Cholecystitis/
cholangitis

gangrenous gallbladder,
perforation or abscess;

cholangitis: 10%

jaundice, abdominal
pain, fevers; in older

neoplasms

persons hypotension

and confusion common

Mortality ~70% if bowel

Abdominal pain

Age; ischaemic heart

Mesenteric ischaemia

disproportionate to gangrenous

disease; peripheral

physical examination;

vascular disease;

increased serum lactate;

CT abdomen;

hypertension; multiple

comorbidities

exploratory laparotomy

Optimal dosing of antibiotics is
critical to achieving rapid therapeutic
drug concentrations to facilitate path-
ogen clearance in sepsis. Pearl will
have altered muscle mass, total body
water, renal function and serum albu-
min compared to a younger female.'”
However, sepsis itself is associated
with changes to pharmacokinetics
and pharmacodynamics of antibi-
otics, which may predispose to sub-
therapeutic drug concentrations.'”
Therefore, antimicrobial dosing may
be complex in this cohort, and should
start at maximum recommended dose
with subsequent adjusting for base-
line renal or hepatic insufficiency as
appropriate.'”

Fluid resuscitation and
vasopressors

Pearl is hypotensive and has renal
and cardiac dysfunction. Perhaps
because of clinician concerns of iat-
rogenic fluid overload in patients like
Pearl, sepsis studies have consistently
identified under-resuscitation with
fluids.'® Given preload dependence
of stroke volume and increased vas-
cular capacitance in sepsis, adequate
fluid resuscitation has long been held
to improve survival and limit organ
dysfunction.'® Initial fluid recom-
mendations continue to be 30 mL/kg
of crystalloid therapy over the first
3-6 h after identification of the
patient with septic shock. However,
administration of intravenous fluids
beyond physiological requirements,
where stroke volume can no longer
be increased, results in tissue
oedema, organ dysfunction and
increased  mortality.*®  Current
research is exploring the potential
benefits from lower fluid volumes
and earlier institution of vasopressor
support.** Focussed ultrasound can
assist in identification of a static
dilated inferior vena cava or cardiac
dysfunction, where early institution
of inotropic support may be benefi-
cial.'** Where ultrasound is not
available, response of BP to bilateral
passive leg raising may be assessed.*
In practice, we currently recommend
judicious use of fluid boluses titrated
to clinically appropriate end points.

© 2018 Australasian College for Emergency Medicine and Australasian Society for Emergency Medicine



TABLE 2. Clinical scoring systems for risk stratification of sepsis in older persons

Cut-point for
increased risk
of mortality

Clinical scoring system with sepsis

Included variables

Cut-points or assigned points
for individual variables

Systemic Inflammatory ~ >2 criteria
Response Syndrome

(SIRS)?

>2 criteria

Quick Sepsis-related
Organ Failure

Assessment (qSOFA)*°

Glasgow tachYpnoea =1 criterion

Morbidity?'

Predisposition Insult

Response Organ 5-9=5%

failure (PIRO)** 10-14 = 5%
15-19 = 37%
220 = 80%

Mortality in ED 28 day mortality
Sepsis (MEDS)*? rate with MED
score of:3
1=11%

Temperature
Heart rate (/min)

Respiratory rate (RR; breaths/min)
or p,CO, (mmHg)

White blood cell count (/mm?)
or % immature bands

Respiratory rate (breaths/min)
GCS score

Systolic BP (mmHg)

GCS score

Respiratory rate (breaths/min)

Charlson Comorbidity Index

<5 = 0% mortality Predisposition Age

COPD history
Liver disease history

Nursing home resident

Malignancy
Infection Skin and soft tissue

Any other infection

Pneumonia
Response Respiratory rate >20

Bands >5%
Heart rate >120

Organ dysfunction Systolic BP

Blood urea nitrogen
>7.1 mmol/L

Respiratory failure/
hypoxaemia

Lactate >4

Platelet count

<150 x 10°/L
Predisposition Age >65 years
Nursing home resident

Rapidly terminal
comorbid illness

>38°C or <36°C
>90
RR >20 or p,CO, <32

>12 000 or <4000
or >10%
immature bands

>22
<15
<100
<15
>20
>3

<65 = 0; 65-80 = 1;
>80 =2

1
2
2

Without metastases = 1;
with metastases = 2

(NSRS S T N S I o )

>90 mmHg = 0;
70-90 = 25 <70 = 4

2

NS

© 2018 Australasian College for Emergency Medicine and Australasian Society for Emergency Medicine



TABLE 2. Continued

Cut-point for

increased risk

of mortality

Clinical scoring system

with sepsis

Included variables

Cut-points or assigned points
for individual variables

2=44%
3=93%
4=16%
5=3%%

Infection Lower respiratory infection 2
Response Bands >5% 3
Organ dysfunction Tachypnea or hypoxaemia 3

Septic shock 3

Platelet count <150 000/mm?> 3

Altered mental status

2

A recent trial suggested that in
patients with chronic hypertension,
targeting a mean arterial pressure of
80-85 mmHg resulted in a lower
requirement for renal replacement
therapy, albeit with no change in
mortality.** However, another trial
suggested that in those >75 years,
mortality was reduced when targeting
a mean arterial pressure of 60-65
versus 75-80 mmHg, with lower risk
of AF and lower doses of vasopres-
sors.*” Therefore, current guidelines
continue to support a target mean
arterial pressure of 65 mmHg in
older persons with sepsis.*®

Source control

Rapid source control, particularly
for intra-abdominal abscesses, gas-
trointestinal perforation, ischaemic
bowel, cholangitis, cholecystitis,
necrotising soft-tissue infection and
implanted device infections, is criti-
cal after initial resuscitation. Survival
reduces if delays to source control
occur beyond 6 h.*® This highlights
the need for a multidisciplinary
approach to management of sepsis in
older people, with early involvement
of surgeons where indicated.

Conclusion

The identification of sepsis in the
older person requires a high index of

suspicion and careful history and
physical examination. Early manage-
ment with appropriate antibiotics
and fluid resuscitation with vaso-
pressor support where indicated,
with a  multidisciplinary ~ team
approach, is associated with marked
improvement in morbidity and mor-
tality. However, given the high asso-
ciated morbidity, high rates of
increased dependence and high mor-
tality of sepsis in older adults, it is
important for ED physicians to
ensure that a shared decision-making
approach is taken to ensure that
ongoing management Is consistent
with individual patient goals of care.
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