Severe Community Acquired
Pneumonia

Clinical case
❖

67 yr old male

❖

Admitted from 6S after 2 days worsening dyspnea despite NIV

❖

❖

❖

RR 38; P/F ratio 28; O2 Sat 89%

❖

Temp 39; CVS W.N.L.; CRP and PCT high; Creat 129

❖

CXR LLL infiltrates

PMH
❖

COPD

❖

DM II

❖

Steroids - inhaled recently oral

❖

Recently started on neuroleptics

Hospitalized 6/52 ago for infective exacerbation of COPD
❖

Rx Augmentin

What are your main considerations?
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Definition
❖

Symptoms of an acute lower respiratory tract illness
developing outside of or within the first 48 hours of
hospital

❖

New focal chest signs

❖

At least one systemic feature

❖

No other explanation for the illness

❖

Severe CAP
❖

Best defined as needing ITU admission

What CAP is Not
❖

l
is a

Health Care–Associated Pneumonia (HCAP)

r
e
v
o
tr

Risk of MultiDrug-Resistant (MDR) pathogens, Pseudomonas and increased

❖

mortality

❖

n
o
c

❖

Hospitalisation for 2 days or more < 90 days

❖

Residence in a nursing home or extended care facility

❖

Indwelling intravascular device

❖

Chronic dialysis; home wound care; or a family member with an MDR pathogen

Hospital-acquired pneumonia (HAP)
❖

A respiratory infection develops > than 48 h after hospital admission

❖

HAP with mechanical ventilation = ventilator-associated pneumonia (VAP)

Current Infectious Disease Reports 2009, 11:349–356

AJRCCM 2005;171:388-416

Lancet Infect Dis 2011; 11: 248–52
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“Known
knowns”Acquired Pneumonia
Severe Community

CAP - A deadly disease
❖

1st cause of death from infection

❖

1st cause of severe sepsis

❖

6th commonest cause of death
worldwide

❖

ITU mortality - 25-40%

Mortality has changed little since introduction of penicillin !!!
JAMA 1999; 281: 61–66.

Effects of treatment
1938
“outcomes compared in 200 patients with lobar pneumonia treated
+/- sulphonamide.
Striking is the fact that three-quarters survived without
antibiotics!”
Lancet 1938; ii: 14–9

2012
“Although antibiotherapy was adequate in 92.3% of cases,
hospital mortality reached 28.8%.”
Mongardon et al. Critical Care 2012, 16:R155

CAP-Long term mortality
Adjusted survival
1.0

General Population

0.8

Hospital Control-non CAP

Survival

0.6

CAP Control
0.4

0.2

0

0

60

120

180
Time days

240

300

360

1 in 3 survivors of CAP will be dead in the following
year
Arch Intern Med. 2003;163:317-323

CAP-Long term mortality-New

Review

Acute pneumonia and the cardiovascular system
Vicente F Corrales-Medina, Daniel M Musher, Svetlana Shachkina, Julio A Chirinos

Although traditionally regarded as a disease confined to the lungs, acute pneumonia has important eﬀects on the
cardiovascular system at all severities of infection. Pneumonia tends to aﬀect individuals who are also at high
cardiovascular risk. Results of recent studies show that about a quarter of adults admitted to hospital with pneumonia
develop a major acute cardiac complication during their hospital stay, which is associated with a 60% increase in
short-term mortality. These findings suggest that outcomes of patients with pneumonia can be improved by
prevention of the development and progression of associated cardiac complications. Before this hypothesis can be
tested, however, an adequate mechanistic understanding of the cardiovascular changes that occur during pneumonia,
and their role in the trigger of various cardiac complications, is needed. In this Review, we summarise knowledge
about the burden of cardiac complications in adults with acute pneumonia, the cardiovascular response to this
infection, the potential eﬀects of commonly used cardiovascular and anti-infective drugs on these associations, and
possible directions for future research.

Introduction

Lancet published

Pneumonia and cardiac disease are leading causes of
morbidity and mortality worldwide.1–5 Communityacquired pneumonia aﬀects more than 5 million adults,
and causes 1·1 million hospital admissions and more
than 60 000 deaths every year in the USA.1,2 Cardiac
disease aﬀects more than 30 million US adults and leads
to 5 million hospital admissions and more than
300 000 deaths every year.3,6 Disease burdens in Europe
are similar.4,5,7 Pneumonia and cardiac disease often
coexist in the same patients.8 For example, more than
half of elderly patients admitted to hospital with
pneumonia also have a chronic cardiac disorder—an
association that will become more prevalent as the
population continues to age.8
Investigators have reported a high incidence of cardiac
complications during the course of community-acquired
pneumonia,
online
January and
16, have
2013shown that these events are
independently associated with increased short-term

cases of pneumonia-associated arrhythmias.9 Although a
similar argument can be made for the association between
pneumonia and heart failure, this relation is probably
more complex. Results of clinical studies suggest that
patients with heart failure have reduced immunological
responses, and experimental evidence indicates that
pulmonary congestion can promote the growth of
common bacteria such as Streptococcus pneumoniae
(pneumococcus) and Staphylococcus aureus in the lungs.13–15
Epidemiological data also suggest that pre-existing heart
failure is a risk factor for the development of pneumonia.16
Therefore, the cause–eﬀect relation between pneumonia
and heart failure might be bidirectional. A causal relation
between infections in other organs, such as the urinary or
gastrointestinal tracts, and acute cardiac events has also
been suggested, but has not yet been characterised.17,18
Although acute cardiac events have been recognised as
important complications in patients with pneumonia
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301,871 total admissions in the
UK’s ICNARC Case Mix Database
6%

94%

15% of Ealing ITU admissions
due to CAP
Critical Care 2006, 10:S1

17,869 CAP cases in the
UK ICNARC Case Mix Database

ITU
34.9%

Critical Care 2006, 10:S1

Hospital
49.4%
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Pathology
CAP lung
Normal lung

Pathology

Normal lung

Infected lung

A Progressive disease

Local
Infection

LRTI, mild pneumonia

Pulmonary spread

Systemic
spread

Sepsis

Acute respiratory failure

Severe
sepsis

Septic
shock

Multiple
organ
failure

Illness progression in first 72 hrs = increased risk for death
Critical Care 2008, 12(Suppl 6):S2

Why do patients with severe CAP die?
❖

MOF strongest association with Risk of Death:
❖
❖
❖

Shock - X 13
Acute Renal Failure - X 4.8
APACHE score > 24 - X 2.22

❖

Beware the first 72 hours

❖

Mortality of severe CAP has unchanged in 40 years

❖

Uncertain why immunocompetent patients die despite
adequate antibiotics

❖

We should be seeking adjuvant therapies

Intensive Care Med (2009) 35:430–438

Compare with cause of death in ARDS

Severe CAP is a
systemic disease
16% from irreversible respiratory failure
74% ** from sepsis and multiple organ failure
Am Rev Respir Dis. 1985 Sep;132(3):485-9.

Pathogenesis

Aspiration
Example

“Current use of antipsychotics associated
with ~ 60% increase in the risk of
pneumonia”

J Am Geriatr Soc. 2008;56(4):661-666.

Pathogenesis of CAP- Change in mouth flora

Gram neg. aerobes in throat culture
(%)

100

Community
80

Hospital
Environment

60

40

20

0

NEJM 1969;281:1137

Healthy

Alcoholics

Employees

Ward
Patients

ITU
Patients

Common aetiologies of severe CAP
None 25 - 50%
S. pneumoniae
S. aureus
Legionella species
Gram-negative bacilli
H. Influenzae
File TM Lancet 2003;362:1991-2001

Common etiologies of ITU CAP in UK

BTS g

Table 2 Studies of community acquired pneumonia (CAP) conducted in the UK
Where managed

1
2
3

*

Streptococcus pneumoniae
Haemophilus influenzae
Legionella spp
Staphylococcus aureus
Moraxella catarrhalis
Gram-negative enteric bacilli
Mycoplasma pneumoniae
Chlamydophila pneumoniae
Chlamydophila psittaci
Coxiella burnetii
All viruses
Influenza A and B
Mixed
Other
None

Community

Hospital

Intensive care unit

1 study* (n = 236)

5 studies{ (n = 1137)

4 studies{ (n = 185)

36.0 (29.9 to 42.1)
10.2 (6.3 to 14.0)
0.4 (0.01 to 2.3)
0.8 (0.1 to 3.0)
?
1.3 (0.3 to 3.7)
1.3 (0.3 to 3.7)
? (?)
1.3 (0.3 to 3.7)
0 (0 to 1.6)
13.1 (8.8 to 17.4)
8.1 (4.9 to 12.3)
11.0 (7.0 to 15.0)
1.7 (0.5 to 4.3)
45.3 (39.0 to 51.7)

39 (36.1 to 41.8)
5.2 (4.0 to 6.6)
3.6 (2.6 to 4.9)
1.9 (1.2 to 2.9)
1.9 (0.6 to 4.3)
1.0 (0.5 to 1.7)
10.8 (9.0 to 12.6)
13.1 (9.1 to 17.2)
2.6 (1.7 to 3.6)
1.2 (0.7 to 2.1)
12.8 (10.8 to 14.7)
10.7 (8.9 to 12.5)
14.2 (12.2 to 16.3)
2 (1.3 to 3)
30.8 (28.1 to 33.5)

21.6 (15.9 to 28.3)
3.8 (1.5 to 7.6)
17.8 (12.6 to 24.1)
8.7 (5.0 to 13.7)
?
1.6 (0.3 to 4.7)
2.7 (0.9 to 6.2)
? (?)
2.2 (0.6 to 5.4)
0 (0 to 2.0)
9.7 (5.9 to 14.9)
5.4 (2.6 to 9.7)
6.0 (3.0 to 10.4)
4.9 (2.3 to 9.0)
32.4 (25.7 to 39.7)

The references for the ITU aetiologies are either irrelevant or old

Values are mean (95% CI) percentages.
*Reference 39[Ib].
{References 10[Ib], 11[Ib], 13[Ib], 14[Ib], 68[Ib].
[Ib]
BTS Guidelines
{References Thorax
20[Ib], 212009;64(Suppl
, 65[Ib], 72[II]. III):iii1–iii55

bronchoalveolar lavage, aspirates from transthoracic needle
aspiration and homogenised lung biopsy samples), immunoassays (urine, sputum, serum and pleural ﬂuid) and nucleic acid
ampliﬁcation techniques. Data are presented as percentage
means from the included studies, as was done previously.54
These studies conﬁrmed that numerous microbial pathogens
cause CAP, and the most frequently isolated pathogen in most
European countries is Streptococcus pneumoniae (table 1, table 2,55
ﬁgure 2).

Figure 1 Flow diagram of the literature search strategy.
number of records to 98. Of these, 46 primary articles dealt with
aetiology, and the remaining focused on topics such as morbidity
and mortality, antibiotic resistance and health-related quality-oflife issues.
The countries or regions included as keywords to identify
articles speciﬁc to the European region as deﬁned by the WHO
were: Albania, Andorra, Austria, Belarus, Belgium, Bosnia,
Bulgaria, Crete, Cyprus, the Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Greenland, Hungary, Iceland,
Ireland, Italy, Kazakhstan, Kosovo, Latvia, Lichtenstein,
Lithuania, Luxembourg, Macedonia, Malta, Moldova, Monaco,
The Netherlands, Norway, Poland, Portugal, Romania, Russia,
the Russian Federation, Sardinia, Scotland, Siberia, Sicily,
Slovakia, Slovenia, Spain, Sweden, Switzerland, Tajikistan,

treatment of CAP.56 Several studies estimated the increase in
antibiotic resistance among CAP-related pathogens in Europe
(table 3).33 41 46 57e67 Although many studies found no signiﬁcant correlation between antibiotic resistance and mortality, half
of the studies59 60 62e64 66 67 documented appreciable increases in
resistance to commonly used antibiotics. Three studies57 59 63
following the evolution of S pneumoniae antibiotic resistance
over time documented appreciable increases in resistance of
S pneumoniae to commonly used antibiotics.
Bruinsma and colleagues investigated penicillin and erythromycin resistance in invasive S pneumoniae using data from the
European Antimicrobial Resistance Surveillance System (EARSS)
from 26 countries between 1999 and 2002.56 Results showed that
10% of S pneumoniae isolates were penicillin non-susceptible (NS),
17% were erythromycin-NS and 6% were co-resistant. Twenty
percent of penicillin-NS S pneumoniae and 33% of erythromycinNS S pneumoniae occurred in children aged <5 years. Of the
penicillin-NS S pneumoniae isolates, 78% had intermediate resistance to penicillin; 97% of isolates with reduced susceptibility to
erythromycin were fully resistant.56 Penicillin and erythromycin
non-susceptibility varied greatly between countries. Overall,

Common etiologies of ITU CAP
Antibiotic resistance has important clinical and economic
implications. The failure of empiric antibiotic treatment due
to resistance can increase the cost of treatment if a more
expensive class of antibiotics or longer hospitalisation time is
required. The proliferation of resistant strains of S pneumoniae
and other pathogens in the past 15 years threatens the successful

Frequency of isolation of causative organisms of community-acquired pneumonia in Europe by country*

2 5 10e53 55

Percentage means of frequency of isolation in each country
Pathogen

Denmark

Estonia

Finland

France

Ireland

Italy

Slovenia

Spain

Switzerland

Netherlands

Turkey

UK

Germany

Streptococcus pneumoniae
Haemophilus influenzae
Legionella spp.
Staphylococcus spp.
Moraxella catarrhalis
Gram-negative bacilli
Mycoplasma pneumoniae
Chlamydophila spp.
Coxiella burnetii
Viruses
No pathogen identified

26.1
10.7
4.3
1.6
1.1
2.7
9.5
1.6
0
6.3
59.8

25.8
2.4
0
4.3
12.0
41.6
6.2
5.3
0
0
52.4

68.3
6.6
0
0
4.4
0
16.34
20.2
0
15.9
39.8

37.2
10.3
2.0
11.7
3.3
16.8
0.7
1
0.2
1.7
35.6

37
18
0
0
10
0
1.3
0
0
0
39.4

11.9
5.1
4.9
6.5
1.0
24.3
7.0
2.4
0.4
11.6
67.3

17.7
2.9
2.9
0
2.9
1.5
32.4
26.5
0
0
39.8

33.7
5.3
12.9
3.2
2.7
7.9
8.4
7.2
6.2
5.9
56.8

48.9
14.6
8.6
9.1
5.5
4.7
9.7
3.2
0
0
67.1

44.5
12.3
6.7
1.0
1.0
9.4
14.0
7.6
0.7
16.5
35.3

25.5
44.9
0
1.0
12.2
4.1
0
0
0
0
40.6

42.1
12.3
9.1
2.6
0.8
2.6
5.3
5.9
0.3
18.6
38.4

40
8
3.1
5
0
7
5.6
1.3
0
9
NR

New slide?

60

Clinical burden of disease: morbidity and mortality
Incidence

Studies3e5 8 24 28 69e77 show that the incidence of CA
varies by country, age and gender (table 4). In all
incidence increased sharply with age and was appreci
in men than in women. Trotter and colleagues also ob
the incidence of hospital admission increased
1997e1998 and 2004e2005 across all age groups.
several outpatient and inpatient studies were co
different regions in Spain, no conclusions can be dr
regional differences in incidence within a country b
studies were conducted during different time period
have had different designs.

Mortality and associated risk factors

50

Downloaded from thorax.bmj.com on March 24, 2013 - Published by group.bmj.com
Percentage Mean

Table 1

Antibiotic resistance

countries showed a signiﬁcant increase in single pen
susceptibility. However, countries with the lowest pe
erythromycin and dual non-susceptibility in 1999 (e
had the highest rates of increase. When the regressio
this study was extrapolated from 1999 to 2006, sing
non-susceptibility decreased from 4.8% to 3.6%; sing
mycin non-susceptibility increased from 14.6%
and dual non-susceptibility increased from 5.4%
These results are consistent with data from anothe
resistance surveillance project.68

40

Table 53e5 8 9 12e14 18 21 22 24 35 37e39 42e44 46 49 50 58 59 61e
73 75 77e87
summarises mortality studies in patients
Mortality varied from <1% to 48% and was not rela
biotic resistance. Some variables associated with mo
age $65 years, female gender, use of oral corticosteroid
acquired lower respiratory tract superinfections, po
pneumonia, pleural effusion, intensive care unit (ICU)
atypical pneumonia, nosocomially acquired pneumo
hospitalisation, serious underlying disease, acute re
bacteraemic pneumonia, ineffective initial therapy,
involvement, impaired alertness and septic shock. A
follow-up study (median¼9.2 years) conducted in Fin
that elderly patients treated for CAP in both ambu
hospital settings had signiﬁcantly higher risks of deat
related to pneumonia and cardiovascular conditions
years following a diagnosis of pneumonia than the elde
pneumonia.88 The risk for pneumonia-related mo
almost threefold higher if pneumonia was pneumoco

Review

30

20

*Data are presented as percentage means of frequency of isolation of the respective pathogens from the studies included.
NR, not reported.

single
penicillin non-susceptibility decreased and dual nonTable 2 Aetiology of community-acquired pneumonia in Europe by
10
2 5 10e53 55
Thorax
2012;67:71e79.
doi:10.1136/thx.2009.129502
treatment setting
susceptibility increased, indicating a shift toward combined non0
susceptibility with erythromycin. The highest percentage of
Percentage means
penicillin non-susceptibility was in southern European countries
Pathogen
Outpatient
Hospital
Intensive care unit
and exceeded 30% in France, Israel and Spain. For both penicillinS pneumoniae
38
27
28
Causative Organism
NS and erythromycin-NS S pneumoniae, the highest percentage of
M pneumoniae
8
5
2
Figure 2 Frequency of causative organisms of community-acquired
Effects of CAP
on quality of life
pneumonia (CAP) in was
Europe. Data
presented as percentage meanscountries.
of
resistance
inareMediterranean
Co-resistance
was
H influenzae
13
6
7
Three studies documenting the effects of CAP on HR
frequency of isolation of the respective pathogens from the studies
included.
identiﬁed.(12%),
Whenfollowed
measuring the time
highest
in Spain (18%) and Luxembourg
byit took
Chlamydophila pneumoniae
21
11
4
Belgium,
Israel
and Croatia with 10%. The highest percentages of
Thorax 2012;67:71e79.
doi:10.1136/thx.2009.129502
Staphylococcus aureus
1.5
3
9
fully resistant strains were in Bulgaria (11%), Spain (11%), Israel
Enterobacteriaceae
0
4
9
(6%) and Luxembourg (6%).56
Pseudomonas aeruginosa
1
3
4
Results showed an overall 5.3% annual decrease in single
Legionella spp.
0
5
12
penicillin non-susceptibility. Single erythromycin non-susceptiC burnetii
1
4
7
bility increased for all European countries included in the study
Respiratory viruses
17
12
3
(5.9%/year), except for the UK. Isolates with dual non-suscepUnclear
50
41
45
tibility increased by 7.6%/year. When analysed individually, no
countries showed a signiﬁcant increase in single penicillin nontreatment of CAP.56 Several studies estimated the increase in
susceptibility. However, countries with the lowest percentage of
antibiotic resistance among CAP-related pathogens in Europe
erythromycin and dual non-susceptibility in 1999 (eg, Finland)
(table 3).33 41 46 57e67 Although many studies found no signiﬁThoraxcant
2012;67:71e79.
doi:10.1136/thx.2009.129502
had the highest rates of increase. When the regression model for
correlation between antibiotic resistance and mortality, half
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Pneumococcal CAP in ITU

New slide?

Introduction: Community-acquired pneumonia (CAP) account for a high proportion of ICU admissions, with
Streptococcus pneumoniae being the main pathogen responsible for these infections. However, little is known on
the clinical features and outcomes of ICU patients with pneumococcal pneumonia. The aims of this study were to
provide epidemiological data and to determine risk factors of mortality in patients admitted to ICU for severe
S. pneumoniae CAP.
Methods: We performed a retrospective review of two prospectively-acquired multicentre ICU databases (20012008). Patients admitted for management of severe pneumococcal CAP were enrolled if they met the 2001
American Thoracic Society criteria for severe pneumonia, had life-threatening organ failure and had a positive
microbiological sample for S. pneumoniae. Patients with bronchitis, aspiration pneumonia or with non-pulmonary
pneumococcal infections were excluded.
Results: Two hundred and twenty two patients were included, with a median SAPS II score reaching 47 [36-64].
Acute respiratory failure (n = 154) and septic shock (n = 54) were their most frequent causes of ICU admission.
Septic shock occurred in 170 patients (77%) and mechanical ventilation was required in 186 patients (84%); renal
replacement therapy was initiated in 70 patients (32%). Bacteraemia was diagnosed in 101 patients. The
prevalence of S. pneumoniae strains with decreased susceptibility to penicillin was 39.7%. Although
antibiotherapy was adequate in 92.3% of cases, hospital mortality reached 28.8%. In multivariate analysis,
independent risk factors for mortality were age (OR 1.05 (95% CI: 1.02-1.08)), male sex (OR 2.83 (95% CI:
1.16-6.91)) and renal replacement therapy (OR 3.78 (95% CI: 1.71-8.36)). Co-morbidities, macrolide
administration, concomitant bacteremia or penicillin susceptibility did not influence outcome.
Conclusions: In ICU, mortality of pneumococcal CAP remains high despite adequate antimicrobial treatment.
Baseline demographic data and renal replacement therapy have a major impact on adverse outcome.

Mongardon et al. Critical Care 2012, 16:R155
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So many guideline....so little evidence!
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Japanese guidelines for the management of
community-acquired pneumonia

committee members, and a revised version was sent to colleagu
in the United States, Europe, and Israel for review. This docume
Community-acquired pneumonia (CAP) remains a serious
was then finalized on the basis of their input.
illness with a significant impact not only on individual patients
Relevant articles published during 1966 to the present were r
but also on society as a whole. Guidelines for the initial antitrieved from MEDLINE with use of the MeSH terms “exp pne
biotic management of CAP were developed in Canada in 1993
monia/,” “community-acquired,” “nursing home,” “human, “ra
a
subsequently by the, American
ThoracicaSociety
that
dom,”b“clinical trial,” “exp antibiotics/,” and “English language
K. and
Yanagihara
, S. Kohno
and (ATS)
T. Matsusima

Introduction

Guidelines - International comparison

Best Level
Evidence

21%

15%

9.6%

US guidelines “mainly based on European studies”
UK guidelines scope “not aimed at patients with known
predisposing conditions such as cancer or
immunosuppression admitted with pneumonia “
ITU patients are routinely excluded from CAP trials
Current Opinion in Infectious Diseases 2007, 20:170–176

Last word on guidelines

these
are simply guidelines ...... it
remains the responsibility of the
physician ......to make the best
judgement for an individual patient’’
‘‘it is important to recognise that

British Thoracic Society CAP guidleines - 2009

What they agree on

❖

Score, score, score............!!!

❖

Diagnostic approach

❖

Time is of the essence

❖

❖

Antibiotic administration

❖

ITU admission

Don’t miss target with antibiotic therapy
❖

❖

Risk factors for MDRs

“Protect’’ our antibiotics
❖

De-escalate

Severity of illness scores

Severity of CAP - Scores
Almost all major decisions depend on initial severity
assessment
❖

Determine:
❖

Entry to ITU

❖

Antibiotic treatment

Severity scores for CAP

❖

CURB-65

❖

Pneumonia Severity Index (PSI)

❖

CAP PIRO (for ITU mortality)

Current Infectious Disease Reports 2009, 11:343–348

Severity scores for CAP

Thrombocytes

Leucocytes

albumin

Urea

glycemia

Na

Hematocrit

Multilobar
infiltrate

Arterial PH

PO2/FiO2

Page 6 of 12

T

RR

BP

HR

Confusion

Co-morbid
disease

Gender

Age

Shock

Mechanical
ventilation

Marti et al. Critical Care 2012, 16:R141
http://ccforum.com/content/16/4/R141

PSI
CURB-65
CRB-65
CURB
CORB
ATS 1993
ATS 2001
ATS/IDSA
2007
SMARTCOP
SCAP
REA-ICU

Figure 2 Components of the main severity scores. Criteria used in the score appear as shaded areas. BP, blood pressure; HR, heart rate; RR,
respiratory rate; T, temperature.

Marti et al. Critical Care 2012, 16, R141

CURB-65
Confusion
Urea (>7mmol/L)
Respiratory rate (>=30)
BP (SBP <90 or DBP
<60)
Age (>=65)

1 point given for each of:

Risk
class

Mortality (%)

Recommended site of care

0

0.7

Outpatient

1

2.1

Outpatient

2

9.2

Short hospital stay/supervised outpatient

3

14.5

Hospital, assess for ITU

4

40

Hospital, assess for ITU

5

57

Hospital, assess for ITU

Lim WS Thorax 2003;58:377-382

Figure 3 SROC curve and area under the curve (AUC) of Pneumonia Severity Index (PSI) and CURB-65 to predict ICU admission
Individual studies are represented by a number indicating the cut-off used. Their place on the diagram represents the sensitivity and specificity
PSI test statistics for each cut-off.
C urb65
of the individual study. Diamonds represent meta-analytic

Marti et al. Critical Care 2012, 16:R141
http://ccforum.com/content/16/4/R141
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4
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4
Abstract
4
4
4
4
Introduction: Severity assessment and site-of-care decisions for patients with community-acquired
pneumonia
4
5 admission to the
(CAP) are pivotal for patients’ safety and adequate allocation of resources. Late
4 intensive care unit
(ICU) has been associated with increased mortality in CAP. We aimed to review and meta-analyze systematically
4
the performance of clinical prediction rules to identify CAP patients requiring ICU admission or intensive treatment.

3

0.6

0.8

1.0

4

Se

0.6

Sensitivity

Methods: We systematically searched Medline, Embase, and the Cochrane Controlled Trials registry for clinical trials
4
evaluating the performance of prognostic rules to predict the 5
need for ICU admission, intensive
treatment, or the
5
occurrence of early mortality in patients with CAP.

PSI
5 on eight 5
Results: Sufficient data were available to perform a meta-analysis
scores:
PSI, CURB-65, CRB-65, CURB, ATS
5 C U R B-65

0.4
0.2

0.0

0.2

0.4

2001, ATS/IDSA 2007, SCAP score, and SMART-COP. The estimated AUC of PSI and CURB-65 scores to predict ICU
admission was 0.69. Among scores proposed for prediction of ICU admission, ATS-2001 and ATS/IDSA 2007 scores
C R B-65
5 61 to 77) and
had better operative characteristics, with a sensitivity of 70% (CI,
(48 to 97) and a specificity of
5 C U84%
RB
5
90% (CI, 82 to 95) and 78% (46 to 93), but their clinical utility is limited by the use of major criteria.
5 ATS-2001
ATS/IDSA 2007 minor criteria have good specificity (91% CI, 84 to 95) and moderate
sensitivity (57% CI, 46 to 68).
ATS-2007
Minor
c riteria
5
SMART-COP and SCAP score have good sensitivity (79% CI, 69 to 97, and 94%
CI, 88 to 97)
and moderate
5
ATS-2007
Major
c riteria
specificity (64% CI, 30 to 66, and 46% CI, 27 to 66). Major differences in5populations, prognostic factor
SMAR
T-C
OP
measurement, and outcome definition limit comparison. Our analysis also highlights a high degree of
SCAP
heterogeneity among the studies.
5
Conclusions: New severity scores for predicting the need for ICU or intensive treatment in patients with CAP, such
as ATS/IDSA 2007 minor criteria, SCAP score, and SMART-COP, have better discriminative performances compared
with PSI and CURB-65. High negative predictive value is the most consistent finding among the different prediction
0.2 an aid to clinical0.4
0.6ICU admission in 0.8
1.0
rules. These rules 0.0
should be considered
judgment to guide
CAP patients.

5

1 - Specificity

1

3

3
33

Renaud et al. [12] proposed a prediction rule (REA-IC
index) based on 11 3predictors (see Additional File 1
This rule was derived
to predict early ICU admissio
3
(day 1 to day 3), excluding patients with an obvious IC
3
indication at admission and patients with therapeut
limitations (not to be resuscitated, NTBR order) and val
4
dated on four North
American and European prospectiv
4
multicenter cohorts including 6,560 patients. AUC wa
AUC= 0.69 (0.60;0.77)
0.81 (CI, 0.78 to 0.83) on the overall population.
An abbreviated version of the PSI was tested on a
1.0
0.0
0.2
0.4
1.0
administrative
database
[30],
and0.6some 0.8
authors
propose
0.0

0.0

1

Other scores

Since 1993, efforts have been AUC=
made to0.69
identify
severe
Introduction
(0.66;0.72)
Community-acquired pneumonia (CAP) is a major health community-acquired pneumonia (SCAP) requiring
problem. In the United States, 500,000 adults are hospita- admission to the ICU because the ICU is an expensive
lized annually for CAP [1], of whom 10% to 20% are and scarce resource. Concurrently, delay in ICU admisadmitted to the intensive care unit (ICU) [2]. Because site sion of CAP patients has been shown to be associated
0.2mortality 0.4
0.6
0.8
with increased
[4-6]. In 1993,
the American
of care is a major determinant of costs, clinical prediction 0.0
rules have been developed to identify patients with low Thoracic Society (ATS) proposed a definition of severe
CAP requiring ICU admission 1-Spe
[7]. Since then, these crimortality who can be safely treated as outpatients [3].
teria have been updated twice [8,9], and various clinical
Figure 3 SROC
curve and area under the curve (AUC) of Pneumonia Severity Index
prediction rules have been developed to predict SCAP
Individual studies
represented
by aofnumber
indicating
[10-12]. are
In addition
to the variety
the prediction
rules, the cut-off used. Their place on the
* Correspondence: christophe.marti@hcuge.ch
1
Department of Internal Medicine, Rehabilitation and Geriatrics,of
University
the assessment
of their validity
is furthermeta-analytic
hampered by test statistics for each cut-off.
the individual
study. Diamonds
represent
Hospitals of Geneva and Geneva Faculty of Medicine, Rue Gabrielle Perretthe
absence
of
a
unique
definition
of
SCAP
and
the incluGentil 4, 1211 Geneva 14, Switzerland
sion of ICU admission or intensive treatment in the
Full list of author information is available at the end of the article

Figure 4 Pooled discriminative performance of the principal
scores for severe CAP compared with Pneumonia Severity
Index (PSI) and CURB-65 ROC curve.
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0.8
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or shock) was 92%
3 (0.83 to 0.97) for sensitivity and 64
(0.5 to 0.76) for specificity.
2
Pooled performance of the SCAP
2 score to predict IC
3
2
admission in4 two recent cohorts
[49,50] was similar i
terms of sensitivity (94%) but lower regarding specifici
(46%)
0.6

4

4 43,
Christophe Marti1*, Nicolas Garin1,2, Olivier Grosgurin1, Antoine Poncet3, Christophe Combescure
4
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2
2
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Prediction of severe community-acquired
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pneumonia: a systematic review and meta-analysis
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0.2
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1.0

Open Access
1.0

RESEARCH

1-Spe

(PSI) and CURB-65 to predict ICU admission.
diagram represents the sensitivity and specificity

“New severity scores for predicting the need for ITU such as ATS/IDSA
minor criteria, SCAP score and SMART-COP have better discriminative
or shock) was 92% (0.83 to 0.97) for sensitivity and 64%
performances compared with PSI
and CURB-65”
(0.5 to 0.76) for specificity.
© 2012 Marti et al.; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
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Pooled performance of the SCAP score to predict ICU

Severity assessment tools to guide ICU admission in CAP

Meta-analysis of 6 studies using CURB-65
❖

Mortality prediction - moderate

❖

ITU admission - poor

Severity scores are better for predicting hospital mortality then
need for ITU
Intensive Care Med (2011) 37:1409–1420
Intensive Care Med (2011) 37:214–223

CURB-65 not great for the sickest

Score

Sensitivity Specificity PPV

PSI IV+V

CURB-65 >3

Intensive Care Med (2011) 37:214–223

NPV

AUC %

77

53

18

95

0.68

50

71

19

93

0.64

Mono v combination antibiotics for severe infection
Study
or subcategory

01 Same β lactam
Abrams 1979
Cardozo 2001
Sandberg 1997
Sculier 1982
Carbon 1987
Ribera 1996
Korzeniowski 1982
Klastersky 1973
D'Antonio 1992
Kljucar 1990
Cometta 1994
Dupont 2000
Subtotal (95% CI)

Monotherapy
No/Total

Combination
therapy
No/Total

0/12
0/56
0/37
0/10
1/25
1/45
2/33
7/22
7/144
11/49
24/148
21/111
692

0/12
0/48
0/36
1/10
1/22
2/45
6/41
3/23
10/142
9/50
19/144
24/116
689

Weight
(%)

Relative
(95%

0.28
0.37
0.48
1.13
1.76
2.89
3.98
7.31
8.06
26.27

Not estim
Not estim
Not estim
0.33 (0.02
0.88 (0.06 t
0.50 (0.05
0.41 (0.09
2.44 (0.72
0.69 (0.27
1.25 (0.57
1.23 (0.70
0.91 (0.54
1.02 (0.76

0.27
0.50
0.62
0.88
0.99
1.03
1.29
1.41
1.42
1.66
2.14
2.65
2.77
3.63
3.72
4.10
5.84
6.02
7.07
7.07
8.81
9.85
73.73

Not estim
Not estim
Not estim
Not estim
Not estim
Not estim
Not estim
Not estim
Not estim
0.26 (0.01
0.45 (0.04
0.17 (0.02
0.64 (0.11
0.46 (0.09
2.43 (0.49 t
0.77 (0.18
0.41 (0.10
1.33 (0.34
0.38 (0.11
1.20 (0.40
0.91 (0.34
1.41 (0.54
0.62 (0.27
0.36 (0.16
1.40 (0.64
0.74 (0.39
0.58 (0.31
0.82 (0.47
1.09 (0.62
1.70 (1.03
0.84 (0.53
0.85 (0.69

100.0

0.90 (0.77

Total events: 74 (monotherapy), 75 (combination therapy)
Test for heterogeneity: χ2=5.68, df=8, P=0.68, I 2=0%
Test for overall effect: z=0.14, P=0.89
02 Different β lactam
Duff 1982
Havig 1973
Naime Libien 1992
Rasmussen 1986
Thompson 1993
Trujillo 1992
Wiecek 1986
Wing 1998
Yellin 1993
Bergeron 1988
Cone 1985
Speich 1998
Thompson 1990
Hoepelman 1988
Koehler 1990
Jaspers 1998
Stille 1992
Landau 1990
Warren 1983
Gomez 1990
Mouton 1995
Arich 1987
Felisart 1985
Smith 1984
McCormick 1997
Mouton 1990
Sieger 1997
Alvarez Lerma 2001
Brown 1984
Finer 1992
Rubinstein 1995
Subtotal (95% CI)

0/31
0/24
0/15
0/29
0/80
0/16
0/10
0/117
0/56
0/37
1/21
1/44
2/49
2/45
5/73
3/39
3/186
4/20
3/56
6/39
7/116
8/25
7/37
7/94
13/65
14/105
13/104
16/69
11/18
40/249
31/306
2175

No Mortality Difference ???

0/43
0/26
0/15
0/30
0/40
0/14
0/10
0/62
0/34
1/29
2/19
6/45
3/47
4/41
2/71
4/40
6/151
3/20
9/64
5/39
8/121
5/22
11/36
19/93
9/63
19/106
23/107
20/71
9/16
21/222
33/274
1971

Total events: 197 (monotherapy), 222 (combination therapy)
Test for heterogeneity: χ2=26.06, df=21, P=0.20, I 2=19.4%
Test for overall effect: z=1.48, P=0.14

BMJ 2004; 328: 668 – 679

Total (95% CI)
2867
2660
Total events: 271 (monotherapy), 297 (combination therapy)
Test for heterogeneity: χ2=32.50, df=30, P=0.34, I 2=7.7%
Test for overall effect: z=1.22, P=0.22

0.1

0.2

0.5

1

2

5

10

This is why we stratify for Risk of Death

Increasing
Mortality

show an absence of any beneficial effect
with combination therapy (OR, 1.06; 95%
CI, 0.76 –1.47; p ! .7178; I2 ! 19.1%).
Consolidation of all datasets yields a
trend toward superiority of combination
therapy that fails to reach significance
(OR,
0.76; 95%
CI, 0.57–1.02;
p ! .0622;
<15%
mortality
favors
2
2
I ! 33.8%). The I value for study hetMono-therapy
erogeneity
is substantially reduced by
splitting the 12 datasets into shock/
critically ill and nonshock/noncritically
ill groups. As can be seen by examination
of the datasets used in this analysis (25–
29, 34, 42, 46, 54 –56, 60) in Figure 2, the
15-25% mortality
OR describing mortality/clinical failure
with combination
therapy for the septic
No difference
shock or otherwise more critically ill subset of the individual datasets was shifted
to the left (i.e., favoring combination
therapy) relative to the matching nonseptic shock/noncritically ill dataset in 10 of
the 12 datasets excluding only the studies
of Harbarth et al (42) and GarnachoMontero et al (55).
To further
examine statistical
hetero>25%
mortality
favors
geneity in the aggregate meta-analysis
Combination
therapy
and
potential sources of
variation in individual dataset results, additional stratified meta-analyses were performed (Table
2). Observational (non-RCT) studies (49
datasets) demonstrate a high level of heterogeneity and fail to show evidence of a
benefit of combination therapy. A similar
lack of evidence of efficacy is apparent
whether examining prospective observational data (15 datasets) or retrospective
cohort studies (34 datasets) (Tables 1 and
2). RCTs (13 datasets) demonstrate no
significant benefit of a combination strategy despite low heterogeneity (Tables 1

EALING ITUs
R.o.D. = 47%

Crit Care Med 2010 Vol. 38, No. 8

Last word on severity scores for sCAP

“In our experience, physicians ...must
make decisions or recommendations for
individual patients, always consider
physiologic data when they assess
patients and make clinical judgments
about prognosis, but they consider other
non quantifiable things, too.”
Use a score as a drunkard uses a lamppost....
more for support than illumination
Crit Care Med 2011 Vol. 39, No. 3

Diagnosis

Diagnosis
For all severe cases of CAP
❖

Blood cultures (before antibiotics)

❖

Sputum cultures (before antibiotics)

❖

Urinary antigens

o
n
g
a
i
d
l
a

t
o
n
sis

c
i
g
o
l
o
i
b
o
r
c
i
M Pneumococcus
❖

❖

Legionella

❖

Pleural tap

❖

Atypical screen, TB, etc

>
d
foun

%
0
6
25-

Blood cultures

❖

Best sign of severity of illness
--> 3 X increased mortality

❖

Pathogen targeted therapy

❖

Greater certainty than sputum or serology

❖

Only positive in 14% (low diagnostic yield)

Chalasani NP et al Chest 1995;108:932-936

Rello J, et al Chest 2009

Fine MJ et al JAMA 1996;275:134

Sputum cultures

❖

Need good quality - ex. at time of ETT
❖

❖

❖

***

Ask for Legionella

Failure to detect Staph.aureus or Gram neg. is strong
evidence against
Many of the commonly seen pathogens unaffected by a
single dose of antibiotic (unlike Strep. pneumonia)

Chalasani NP et al Chest 1995;108:932-936

IDSA/ATS Guidelines for CAP in Adults • CID 2007:44 (Suppl 2) • S27

Urinary antigens
Pneumococcal
❖

Detects pneumococcal pneumonia after antibiotics

❖

44% of Strep. pneumonia diagnosed on urinary antigens

❖

Sensitivity 50-80%

❖

Specificity 90%

❖

Still positive after 3 days

Legionella
❖

Sensitivity 70-90%

❖

Specificity 90%

❖

Positivity from day 1 - lasts weeks

❖

Is insufficient to rule out

Arch Intern Med. 2011 Jan 24;171(2):166-72.

Quantitative bacterial load in blood
❖

Compare viral load in management (HIV, Hep C)

❖

Recent assay detects pneumococcal DNA (PCR)
❖

2 X as sensitive as blood cultures

❖

Specificity 100%

❖

Results in < 3hrs

❖

Load - strong predictor of risk of shock/death

❖

Bacterial load challenges paradigm of host response as cause of mortality

❖

Same seen in meningococcaemia

❖

Therefore a significant new diagnostic and prognostic tool

Chest 2009;136:832–840.

Am J Respir Crit Care Med Vol 183. pp 157–164, 2011

Pleural tap

❖

Tap all pleural parapneumonic effusions

❖

If pH <7.2 or pus --> drain

“Never let the Sun set on a parapneumonic effusion”

Outline of lectures
❖

❖

❖

❖

❖

❖

❖

Definition
The “known knowns”
Pathology
Guidelines
Treatment
Ealing Hospital and CAP
Conclusion

Principles of treatment
Did they say
“modern
medicine”???
Sir William Osler (1849-1919)
"Father of modern medicine."
“Pneumonia is one of the diseases in which a timely venesection
may save life.... to be of service it should be done early.... in a full
blooded, healthy man with a high fever and bounding pulse the
abstraction of from twenty to thirty ounces of blood (1.5 to 2 pints) is
in every way beneficial.”
'The Principles and Practice of Medicine'-1923

Principles of treatment

In 1938 outcomes compared in 200 patients
with lobar pneumonia treated +/sulphonamide.
sulphonamide treated group mortality from 27% -> 8%.
Striking is the fact that three-quarters survived
without antibiotics!

Lancet 1938; ii: 14–9

Principles of treatment
❖

Early admission to ITU

❖

Early antibiotics

❖

Appropriate antibiotics

❖

Antibiotic stewardship

❖

Optimise pharmacokinetics/dynamics

❖

Adjunctive therapies

Cost of delayed admission to ITU
...45% of patients with CAP who ultimately require
ICU ...initially admitted to non-ICU setting...
Mortality
23%

0

0

11%

0

0

Direct Admission
Crit Care Med 2009; 37:2867–2874

Chest 2010;137;552-557

Delayed Admission

Cost of delayed admission to ITU
CHEST

1 (36.8)
2 (21.1)
2 (5.8)
8 (14.0)
3 (5.3)
1 (1.8)
2 (3.5)
1 (1.8)
3 (5.3)
6 (10.5)

CRITICAL CARE MEDICINE

Late Admission to the ICU in Patients
With Community-Acquired Pneumonia
Is Associated With Higher Mortality
Marcos I. Restrepo, MD, MSc, FCCP; Eric M. Mortensen, MD, MSc; Jordi Rello, MD, PhD;
Jennifer Brody, MD; and Antonio Anzueto, MD

With an Identifiable
CAP of Patients With
CUA

UA (n 5 57)

Original Research

LICUA (n 5 8)
2 (25.0)
4 (50.0)
0
0
0
0
1 (12.5)
1 (12.5)
0
0

Background: Limited data are available on the impact of time to ICU admission and outcomes for
patients with severe community acquired pneumonia (CAP). Our objective was to examine the
association of time to ICU admission and 30-day mortality in patients with severe CAP.
Methods: A retrospective cohort study of 161 ICU subjects with CAP (by International Classification of Diseases, 9th edition, codes) was conducted over a 3-year period at two tertiary teaching
hospitals. Timing of the ICU admission was dichotomized into early ICU admission (EICUA,
direct admission or within 24 h) and late ICU admission (LICUA, ! day 2). A multivariable analysis using Cox proportional hazard model was created with the primary outcome of 30-day mortality (dependent measure) and the American Thoracic Society (ATS) severity adjustment criteria
and time to ICU admission as the independent measures.
Results: Eighty-eight percent (n 5 142) were EICUA patients compared with 12% (n 5 19) LICUA
patients. Groups were similar with respect to age, gender, comorbidities, clinical parameters,
CAP-related process of care measures, and need for mechanical ventilation. LICUA patients had
lower rates of ATS severity criteria at presentation (26.3% vs 53.5%; P 5 .03). LICUA patients
(47.4%) had a higher 30-day mortality compared with EICUA (23.2%) patients (P 5 .02), which
remained after adjusting in the multivariable analysis (hazard ratio 2.6; 95% CI, 1.2-5.5; P 5 .02).
Conclusion: Patients with severe CAP with a late ICU admission have increased 30-day mortality
after adjustment for illness severity. Further research should evaluate the risk factors associated
and their impact on clinical outcomes in patients admitted late to the ICU.
CHEST 2010; 137(3):552–557
Abbreviations: ATS 5 American Thoracic Society; CAP 5 community-acquired pneumonia; EICUA 5 early ICU
admission; LICAU 5 late ICU admission

s showed statistical significant
ommunity-acquired pneumonia (CAP) continues
ges have been rounded and
to be associated with significant morbidity and

C

mortality, accounting for more than 1 million hospital
admissions per year in the United States. Pneumonia
mophilus parainfluenzae,and
and
influenza together are ranked as the eighth leading cause of death in the United States,1 and mortalChest 2010;137;552-557
ity rates in those admitted to the ICU have been

septic shock requiring vasopressors, and/or acute
respiratory failure requiring intubation and mechanical
ventilation.3,7,9,12-16 However, limited data are available
regarding the outcomes of patients with CAP who are
not directly admitted to the ICU, such as those transferred from the general medicine ward.3,8,12,17 Delayed
ICU transfers may represent rapidly progressive pneu-
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Cost of delayed antibiotic treatment

ure 1. Cumulative effective antimicrobial initiation following onset of septic shock-associat
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ticCrit
shock-associated
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8% more die with each hours delay!
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2. Hospital–based performance improvement efforts in severe sepsis (UG).

1. Routine screening of potentially infected seriously ill patients for severe sepsis to allow earlier implementation of therapy (grade 1C).

1. Protocolized, quantitative resuscitation of patients with sepsis- induced tissue hypoperfusion (defined in this document as hy
C.2.Diagnosis
Hospital–based performance improvement efforts in severe sepsis (UG).
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Inadequate antimicrobial therapy -get it right first time or people die!

Hospital Mortality %
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CHEST / 118 / 1 / JULY, 2000 CHEST 1999; 115:462–474

Inadequate
CHEST / 136 / 5 / NOVEMBER, 2009

Importance of getting it right first time
Variable

Relative Odds Ratio

Underlying
Diseases

3.09

Shock

2.85

Bacteraemia

2.63

Ineffective initial antibiotic

4.71

Leroy et al. Intensive Care Medicine (1995) 21:24-31

Appropriate antibiotics

Empirical “best guess” based on:
❖

Severity of illness (scores)

❖

Past antibiotics
❖

❖

(<90 days) - most important factor

Past hospitalization
❖

(<90 days)

❖

Co-morbidities

❖

Local resistance patterns

❖

Other
❖

past flu

❖

travel

Severity of illness

❖

Determines aetiology
❖

ITU differs from general ward

❖

Legionella and Staph. aureus more frequent in ITU

❖

Gram negative may be more frequent in severely ill

This is why we stratify for Risk of Death

Increasing
Mortality

show an absence of any beneficial effect
with combination therapy (OR, 1.06; 95%
CI, 0.76 –1.47; p ! .7178; I2 ! 19.1%).
Consolidation of all datasets yields a
trend toward superiority of combination
therapy that fails to reach significance
(OR,
0.76; 95%
CI, 0.57–1.02;
p ! .0622;
<15%
mortality
favors
2
2
I ! 33.8%). The I value for study hetMono-therapy
erogeneity
is substantially reduced by
splitting the 12 datasets into shock/
critically ill and nonshock/noncritically
ill groups. As can be seen by examination
of the datasets used in this analysis (25–
29, 34, 42, 46, 54 –56, 60) in Figure 2, the
15-25% mortality
OR describing mortality/clinical failure
with combination
therapy for the septic
No difference
shock or otherwise more critically ill subset of the individual datasets was shifted
to the left (i.e., favoring combination
therapy) relative to the matching nonseptic shock/noncritically ill dataset in 10 of
the 12 datasets excluding only the studies
of Harbarth et al (42) and GarnachoMontero et al (55).
To further
examine statistical
hetero>25%
mortality
favors
geneity in the aggregate meta-analysis
Combination
therapy
and
potential sources of
variation in individual dataset results, additional stratified meta-analyses were performed (Table
2). Observational (non-RCT) studies (49
datasets) demonstrate a high level of heterogeneity and fail to show evidence of a
benefit of combination therapy. A similar
lack of evidence of efficacy is apparent
whether examining prospective observational data (15 datasets) or retrospective
cohort studies (34 datasets) (Tables 1 and
2). RCTs (13 datasets) demonstrate no
significant benefit of a combination strategy despite low heterogeneity (Tables 1

EALING ITUs
R.o.D. = 47%

Crit Care Med 2010 Vol. 38, No. 8

Impact of previous antibiotic therapy
Recent antibiotic exposure (<90 days) associated:
❖

Most important factor in antibiotic resistance

❖

Greater administration of inappropriate antibiotics

❖

Increased hospital mortality

“Clinicians caring for patients with severe sepsis or septic
shock should consider recent antibiotic exposure when
formulating empiric antimicrobial regimens”
Crit Care Med 2011; 39:1859 –1865

Recent hospitalization

Risk of MDR Pathogens
HAP, VAP
HCAP
CAP
Morbidity and Mortality
Craven D Curr Opin Infect Dis 2006;19:153-160
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❖

❖

“There are no relevant UK studies and no new data”

“There are no UK studies and no new data”

Aspiration pneumonia
❖

“There are no UK studies”

Thorax 2009;64(Suppl III):iii1–iii55. doi:10.1136/thx.2009.121434

Co-morbidities
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MDRs more frequent
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COPD

❖
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Strep. pneumonia

❖

H. influenza

❖

Pseudomonas, Staph. aureus

❖

Gram neg.

Diabetes
❖

❖

❖

Alcoholic
❖

Bacteraemic pneumococci

❖

Gram neg.

❖

Anaerobes (? kissable?)

❖

TB

Ch Renal Failure (dialysis)
❖

❖

Bacteraemic pneumococci

MRSA

Steroids
❖

Gram neg., ? legionella

Other considerations

❖

❖

Recent history of “flu”
❖

3% of “flu” get CAP

❖

67% of post-flu CAP in ITU have staph. aureus

If v. sick, cavitating lesions, bilateral
❖

❖

Think PVL-MRSA

Recent history of travel (< 2 weeks)
❖

Consider Legionella

Bacterial co-infection in influenza

“Flu” pneumonia in ITU

Micro organisms

33%
39%

45%

67%
16%

No coinfection

Coinfection

JAMA, January 16, 2013—Vol 309, No. 3

Staph. aureus

Strep. pneumonia

Other

Bacterial co-infection in influenza
❖

Micro-organisms - colonise nasopharynx
❖
❖
❖

❖

Diagnosis
❖
❖

❖

Staph. aureus - 45% (62% are MRSA)
Strep. pneumonia - 16%
If HAP risk factors
❖
Pseudomonas
❖
Resistant Gram negatives
Virus antigen tests - false negatives in 70%
In severe “flu” CAP, cannot diagnose co-infection on clinical grounds

Treatment
❖

❖

Early (4-8 hrs of hospitalisation)
❖
Antivirals and antibiotics
On target
❖
Beta-lactams and macrolide
❖
If severe (pleural effusion, leucopenia, haemoptysis, cavitating) - think MRSA
❖
add Vancomycin or Linezolid

JAMA, January 16, 2013—Vol 309, No. 3
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The rise of drug-resistant E. coli

The reason why this deadly E coli makes
doctors shudder

Behind the Headlines
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It is past time for health authorities to curb the antibiotic misuse
that created the resistance of this aberrant E Coli strain

Tuesday February 19 2008
Maryn McKenna
guardian.co.uk, Sunday 5 June 2011 20.03 BST
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E. coli are common and usually harmless bacteria

Antibiotic exposure and resistance development in Pseudomonas
aeruginosa and Enterobacter species in intensive care units

Scientists have warned that E. coli, a frequent cause of infection, is becoming resistant to antibiotics and the reistance problem could become as big as
MRSA, the Daily Mail and other newspapers report. According to the newspapers, experts say there is growing concern as healthy non-hospitalised
people have become infected with the antibiotic-resistant form of the bug. They highlight the need to restrict the overuse of antibiotics when treating
coughs and colds.
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Avoid poor antibiotic stewardship

❖

De-escalate
❖

❖

Good microbiological diagnosis is essential !!

Short courses
❖

PCT guided?

Local ecology - Pneumoccocal resistance to penicillin

Peni resistant St.Pneumonia:
Netherlands 0.5%
UK 1.5%
Spain 9.2%
US 16%

ttp://ecdc.europa.eu/en/activities/surveillance/EARS-Net/database/Pages/graph_reports.aspx

Principles of treatment
❖

Early admission to ITU

❖

Early antibiotics

❖

Appropriate antibiotics

❖

Antibiotic stewardship

❖

Optimise pharmacokinetics/
dynamics

❖

Adjunctive therapies

Why correct dosing matters

Pharmacokinetic/dynamic parameters of antibiotics

Concentration dependent
ex. aminoglycosides

AUC/MIC
ex. fluoroquinolones

Concentration (mg/L)

Cmax/MIC

Time dependent
ex. beta lactams

T>MIC

Time (hours)

MIC

Increased Vd in Sepsis

0.84

0.4
0.28
0.18
Piperacillin

Amikacin
Normal

Roberts, Int J Antimicrob Agents 2009
Galvez, Int J Antimicrob Agents 2011

0.27

Vancomycin
Sepsis

Vd (L/kg)

0.49

0.9
0.8
0.7
0.6
0.5
0.5
0.4
0.3
0.2
0.1
0

LOW EXPOSURE TO ANTIBIOTICS ENABLES DEVELOPMENT OF RESISTANCE

Crit Care Med 2008; 36: 2433-2440

INSUFFICIENT ANTIBIOTIC CONCENTRATIONS IN THE EARLY PHASE OF SEPSIS

Meropenem

Tazocin
100%

83%

75%

71%

75%

70%

57%
44%

Adequate PK (%)

50%

33%
T>4 x MIC (%)

25%

15%
CrCl<50 mL/min

0%

CrCl>50 mL/min

Adequate = % of time the serum drug concentration > 4 X MIC of Pseudomonas
Taccone et al Critical Care 2010

Principles of treatment
❖

Early admission to ITU

❖

Early antibiotics

❖

Appropriate antibiotics

❖

Antibiotic stewardship

❖

Optimise pharmacokinetics/dynamics

❖

Adjunctive therapies

Adjunctive therapies

❖

❖

Consider that despite appropriate antibiotics, mortality
has changed little
Look for adjunctive therapies
❖

Macrolides

❖

Steroids

❖

NIV

Macrolides

Why a macrolide?
At sub-mimimum inhibitory concentration
❖

Immunomodulation
❖

inhibits pro-imflammatory cytokines

❖

inhibits Quorum Sensing

❖

Inhibits pneumolysin

❖

Panbronchioloitis (Japan)
❖

survival rates at 10 yrs with low dose macrolides
15%-->90%

Macrolide combination therapy - does it work?

Monotherapy

+ Macrolide

Mortality (%)

9

6.75

4.5

2.25

0
Ceftriaxone

Other Ceph

Penicillin

Quinolone

“...macrolides should be obligatory in all cases of severe communityacquired pneumonia. With odds ratios for death ranging from two to six
times greater in non-macrolide-treated patients”
Brown, Chest 2003

Intensive Care Med (2010) 36:562–564

Pneumolysin inhibition

Pneumolysin (mcg/L)

400

300

200

100

0

Control

Amoxicill

AzithromycinClarithromycinErythromycin Clindamycin
Pneumolysin production

Journal of Antimicrobial Chemotherapy (2007) 60, 1155–1158

Ciproflox

Moxifloxacin

Pneumolysin inhibition-even in resistant organisms

Protein synthesis
(counts per minute)

30000

22500

15000

7500

0

Control

Clarithromycin

Macrolide sensitive

Journal of Antimicrobial Chemotherapy (2007) 60, 1155–1158

Control

Clarithromycin

Macrolide resistant

Macrolides-Quorum Sensing

❖

Quorum Sensing = bacterial cell to cell communication

❖

Major factor in:

❖

❖

virulence

❖

biofilm formation

Seen in:
❖

❖

Staph. aureus, Strep. pneumonia. E.coli and
Pseudomonas

In 30-50% of severe sepsis/septic shock

Critical Care 2010, 14:181.

Why a macrolide?

Cum Survival

1.0

0.9

0.8

0.7
0

20

40

60

Time to Death

Macrolide therapy

Restrepo et al, Eur Respir J,
2008

No Macrolides

80

Steroids

Steroids for CAP?

“Available studies do not support the
recommendation of corticosteroids as a
standard of care for patients with severe
CAP”
But.....

Critical Care 2008, 12:R76

...but long term outcomes?

Adjusted survival
1.0

General Population

0.8

Hospital Control

Survival

0.6

CAP Control
0.4

0.2

0

0

Critical Care 2008, 12:R76

60

120

180
Time days

240

300

360

Persistent inflammation, defined as elevated circulating levels of IL-6 and IL-10 at hospital discharge
after community-acquired pneumonia, is associated with all-cause and cause-specific mortality over
one year, despite resolution of clinical signs of an acute infection.
Yende, D’Angelo, Kellum, et al.: Biomarkers and Postdischarge Mortality

Am J Respir Crit Care Med Vol 177. pp 1242–1247, 2008

Figure 2. Failure plots for circulating IL-6 (A) and IL-10 (B) concentrations and mortality over 1 year. H

Dexamethasone and length of hospital stay in patients
with community-acquired pneumonia: a randomised,
double-blind, placebo-controlled trial
Sabine C A Meijvis, Hans Hardeman, Hilde H F Remmelts, Rik Heijligenberg, Ger T Rijkers, Heleen van Velzen-Blad, G Paul Voorn,
Ewoudt M W van de Garde, Henrik Endeman, Jan C Grutters, Willem Jan W Bos, Douwe H Biesma

“laboratory modelsSummary
... characterised systemic inflammation as short-lasting.
Background
addition of should
corticosteroids
to antibiotic
treatmentuntil
benefitsdisease
patients with community-acquired
The fundamental idea
thatWhether
treatment
be
continued
resolution
pneumonia who are not in intensive care units is unclear. We aimed to assess eﬀect of addition of dexamethasone
on length
of stay in
group, which might result
in earlier
resolution of pneumonia through dampening of
was omitted from the
design
ofthisglucocorticoid
trials
in sepsis.
systemic inflammation.
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Methods In our double-blind, placebo-controlled trial, we randomly assigned adults aged 18 years or older with
confirmed community-acquired pneumonia who presented to emergency departments of two teaching hospitals in
the Netherlands to receive intravenous dexamethasone (5 mg once a day) or placebo for 4 days from admission.
Patients were ineligible if they were immunocompromised, needed immediate transfer to an intensive-care unit, or
were already receiving corticosteroids or immunosuppressive drugs. We randomly allocated patients on a one-to-one
basis to treatment groups with a computerised randomisation allocation sequence in blocks of 20. The primary
outcome was length of hospital stay in all enrolled patients. This study is registered with ClinicalTrials.gov, number
NCT00471640.
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Lancet 2011; 377: 2023–30
Published Online
June 1, 2011
DOI:10.1016/S01406736(11)60607-7
See Comment page 1982
Department of Internal
Medicine (S C A Meijvis MD,
W J W Bos MD,
Prof D H Biesma MD),
Department of Pulmonology
(H Hardeman MD,
Prof J C Grutters MD),
Department of Medical
Microbiology and Immunology
(G T Rijkers PhD,
H van Velzen-Blad MSc,
G P Voorn MD), and Department
of Clinical Pharmacy
(E M W van de Garde PhD),
St Antonius Hospital,
Nieuwegein, Netherlands;
Department of Internal
Medicine, Gelderse Vallei
Hospital, Ede, Netherlands
(H H F Remmelts MD,
R Heijligenberg MD); Division of
Pharmacoepidemiology and
Clinical Pharmacology, Faculty
of Science, Utrecht University,
Utrecht, Netherlands
(E M W van de Garde);
Department of Intensive Care
Medicine, Onze Lieve Vrouwe
Gasthuis, Amsterdam,
Netherlands (H Endeman MD);
and Division Heart and Lungs
(J C Grutters) and Department
of Internal Medicine
(H H F Remmelts, D H Biesma),
University Medical Centre

increased concentrations of tumour necrosis factor (TNF) α and interleukin 6 persisted for
weeks after clinical resolution of pneumonia, .....and predicted subsequent 90-day and 1year mortality (mostly cardiovascular).....adds excess mortality for years.

w
o

S

Findings Between
November, 2007,
and September, discharged
2010, we enrolled 304from
patients hospital—
and randomly allocated 153 to the
patients with communityacquired
pneumonia
placebo group and 151 to the dexamethasone group. 143 (47%) of 304 enrolled patients had pneumonia of pneumonia
irrespective of initialseverity
severity—still
long-lasting,
subclinical,
low-grade
index class 4–5 (79 have
[52%] patients
in the dexamethasone
group and 64 [42%] controls).
Median length of stay
was 6·5 days (IQR 5·0–9·0) in the dexamethasone group compared with 7·5 days (5·3–11·5) in the placebo group
systemic inflammation.
(95% CI of diﬀerence in medians 0–2 days; p=0·0480). In-hospital mortality and severe adverse events were infrequent
and rates did not diﬀer between groups, although 67 (44%) of 151 patients in the dexamethasone group had
hyperglycaemia compared with 35 (23%) of 153 controls (p<0·0001).

longitudinal measurements have shown that persistent elevation of circulating concentrations of
Interpretation
cancentral
reduce lengthpathogenetic
of hospital stay when added
to antibiotic
treatment in non- to
inflammatory cytokines
over Dexamethasone
time is the
process
contributing
immunocompromised patients with community-acquired pneumonia.
morbidity and mortality in community-acquired pneumonia, sepsis, and acute respiratory
distress syndrome Funding None.
Introduction

Corticosteroids are very potent inhibitors of
inflammation.4 They switch oﬀ genes that encode
proinflammatory cytokines and switch on genes that
encode anti-inflammatory cytokines. Treatment with lowdose corticosteroids downregulates proinflammatory
cytokine transcription, which prevents an extended
cytokine response and might accelerate the resolution of

The mainstays
of treatment
for community-acquired
We strongly urge future
trials
to extend
the duration of anti-inflammatory treatment to
pneumonia are early diagnosis and initiation of
achieve biologicalappropriate
resolution
andtherapy.
prevent
rebound
antibiotic
Despite
preventive inflammation
1

Lancet Vol 377

measures such as vaccination and advances in antibiotic
treatments, community-acquired pneumonia has a high
June11,2011
rate of mortality and morbidity and is associated with
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“plasma IL-10 levels were shown to be significantly
and independently related to risk for cardiac-related
death or nonfatal myocardial infarction over a 5-year
follow-up period”

The American Journal of Medicine Volume 124, Issue 8 , Pages 724-730, August 2011

APC for CAP?
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Journal of Antimicrobial Chemotherapy (2008) 62, 661–668

APC for CAP?
❖

PROWESS trial - (APACHE >25 only) the absolute decrease in mortality was 6.1%

❖

Subsequent trial - survival benefit not observed

❖

In the first 3 trials, the rate of serious bleeding was approximately 1 patient in 20.

❖

In a postlicensure survey, the rate of serious bleeding was more than 3-fold higher than in the
original trials.

❖

Fatal events associated with the agent increased significantly and the risk of death was
approximately 1 in 150

❖

After initial enthusiasm for the use of activated protein C, evidence suggests that the risks
of this agent may potentially outweigh its benefits.

❖

The treatment effect has thus been inconsistent and activated protein C is now being
reassessed in 2 new prospective trials.

JAMA, July 13, 2011—Vol 306, No. 2

Non invasive ventilation

Non invasive ventilation
“In patients with severe CAP who received NIV, over 50%
will improve but later require intubation. Therefore very
close observation is required and only in an HDU or ITU”
BTS GUIDELINES FOR THE MANAGEMENT OF COMMUNITY ACQUIRED PNEUMONIA IN ADULTS

“... demonstrated no benefit between patients with and
without NIV in terms of in-hospital mortality and length of
hospital stay.”
Journal of Antimicrobial Chemotherapy (2008) 62, 661–668

ICU mortality rate was 39% in COPD patients initially
intubated and 50% in those who did not respond to
noninvasive ventilation
Eur Respir J 2006, 27:1210- 1216.
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Tissue Factor Inhibitor

Performing your original search, tissue factor in community acquired pneumonia trial, in PubMed will retrieve
records.
Am J Respir Crit Care Med. 2011 Jun 1;183(11):1561-1568. Epub 2011 Feb 4.

Recombinant Tissue Factor Pathway Inhibitor in Severe Community-acquired
Pneumonia: A Randomized Trial.

Wunderink RG, Laterre PF, Francois B, Perrotin D, Artigas A, Vidal LO, Lobo SM, Juan JS, Hwang SC, Dugernier T,
Larosa S, Wittebole X, Dhainaut JF, Doig C, Mendelson MH, Zwingelstein C, Su G, Opal S; on behalf of the CAPTIVAT
Trial Group.

Division of Pulmonary and Critical Care Medicine, Northwestern University Feinberg School of Medicine, 676 North St. Clair Stree
Suite 14-044, Chicago, IL 60611. r-wunderink@northwestern.edu.

2,138 randomized patients studied.
Tifacogin (recombinant human tissue factor pathway inhibitor)
Abstract
Rationale: Severe community-acquired pneumonia (sCAP) is a leading cause of death worldwide. Adjunctive therapies
showed no mortality benefit in patients with sCAP despite
sCAP are needed to further improve outcome. A systemic inhibitor of coagulation, tifacogin (recombinant human tissue
factor pathway inhibitor) seemed to evidence
provide mortalityof
benefit
in the sCAP
subgroup of a previous sepsis trial. Objective
biologic
activity.
Evaluate the impact of adjunctive tifacogin on mortality in patients with sCAP. Methods: A multicenter, randomized,

placebo-controlled, double-blind, three-arm study was conducted from July 2005 to June 2008 at 188 centers in North
South America, Europe, South Africa, Asia, Australia, and New Zealand. Adults with sCAP were randomized to receive
continuous intravenous infusion of tifacogin 0.025 mg/kg/h, tifacogin 0.075 mg/kg/h, or matching placebo over 96 hours
Measurements and Main Results: Severity-adjusted 28-day all-cause mortality. Of 2,138 randomized patients, 946, 238
and 918 received tifacogin 0.025 mg/kg/h, tifacogin 0.075 mg/kg/h, and placebo, respectively. Tifacogin 0.075 mg/kg/h
discontinued after the first interim analysis according to prespecified futility criterion. The 28-day all-cause mortality rate
were similar between the 0.025 mg/kg/h (18%) and placebo groups (17.9%) (P = 0.56). Greater reduction in prothromb
fragment 1+2 and thrombin antithrombin complexes levels relative to baseline throughout the first 96 hours was found
tifacogin 0.025 mg/kg/h than with placebo. The incidence of adverse events and serious adverse events were compara
between the tifacogin 0.025 mg/kg/h and placebo groups. Conclusions: Tifacogin showed no mortality benefit in patien
with sCAP despite evidence of biologic activity.

❖

❖
❖

CA-MRSA pneumonia

Epidemiologically, genotypically and phenotypically
distinct from hospital acquired MRSA
May represent healthcare associated CAP
Suspect if:
❖
❖
❖
❖
❖

unresponsive CAP
post ‘flu’
haemoptysis
cavitation
very ill

Most contain the gene for Panton-Valentine leucocidin
❖ a toxin associated with necrotizing pneumonia and
shock
❖ abscess formation and empyema
❖ Therefore look out for cavitary lesions
❖ Suspect if patient v. toxic or drop in leucocytes
❖ Rx
❖ Linezolid (or Vanc), Clindamycin, Rifampicin
❖ IgG
❖

CA-MRSA CAP?
Recently, increasing numbers of cases of methicillin-resistant Staphylococcus aureus
(MRSA) pneumonia have been reported, particularly in association with influenza virus
infection.49,50 Mortality rates appear somewhat higher than for non-MRSA severe CAP
(as opposed to severe sepsis) at 26% – 33%, the clinical course is more rapid and the
recovery period is prolonged, with some patients requiring months of critical care support
despite single-organ failure.51 Community-acquired MRSA has greater susceptibility to
antibiotics (with the exception of b-lactams), and is characterized by the presence of a type
IV staphylococcal cassette chromosome mec element (SCCmecIV) and the expression of
genes governing production of Panton–Valentine leucocidin (implicated as a causative
agent in cavitation).52,53 Case reports have described a disease process characterized by
high fever, severe necrotizing pneumonia with haemoptysis, leu- copenia, respiratory
failure and shock. In patients presenting with particularly severe CAP, especially in the
presence of hae- moptysis, shock and an influenza-like prodromal illness, MRSA should be
considered. The recent Infectious Diseases Society of America/American Thoracic Society
guidelines recommend either vancomycin or linezolid for CAP due to community-acquired
MRSA. Linezolid may be preferred due to its superior lung penetration.

J Antimicrob Chemother 2011; 66 Suppl 2: ii11–ii23

JID 2007:195 (15 January)
diately inhibited growth: in clindamycin-treated cultures, bac-

remained detectable although significantly reduced. At 10 h,

Downloaded from jid.oxfordjournals.org by guest on March 24, 2011

Figure 1. Effect of antibiotics on growth and PVL production in methicillin-resistant Staphylococcus aureus (MRSA) strain 1560. Antibiotics were
added, at the final concentrations indicated, at the mid-log phase of growth; this time is designated Time 0. Samples were obtained at Time 0 and
at various times up to 34 h after antibiotic treatment for quantitation of MRSA (A), detection of PVL mRNA by northern blotting (B), and detection
of PVL protein by western blotting (C), as described in Materials and Methods. The panel beneath the northern blot shows ethidium bromide–stained
RNA that was transferred to the nylon membrane and photographed to illustrate that equivalent amounts of RNA were loaded per lane. Naf-1 and
Naf-2 in the northern blot (B) denote nafcillin at 2.0 and 0.2 mg/mL, respectively. Data shown are from 1 representative experiment of 2 that were
performed with this community-acquired MRSA strain. Data for MRSA concentration represent the means of duplicate plate counts at each time
point; the discrepancy between replicates is too small to be visible. Cln, clindamycin; Lin, linezolid; Naf, nafcillin; rLukF-PV, recombinant PantonValentine leukocidin F component.

Failure to respond
❖
❖

May take up to 72 hours for temperature to normalize
Exclude:
❖
Wrong antibiotic
❖
Wrong diagnosis
❖
Wrong dosage
❖
Viral, fungal or opportunistic pathogen
❖
Unusual pathogen
❖
Superadded complication
❖
Complicated pleural effusion/empyema
❖
Other infection
❖
Endocarditis
❖
Purulent pericarditis
❖
Septic arthritis
❖
Meningitis
❖
Etc

What about Ealing?

Severe Community Acquired Pneumonia
UK’s ICNARC Case Mix Database vs Ealing ITU
UK
49

Ealing

Admissions from 3 August 2009 1 July 2011.
Total of 97 cases.
50

47

37.5

35

25

24

15

12.5

6
% ITU entries
Critical Care 2006, 10:S1

0

% Predicted Risk of Death

% ITU Deaths

Some future audits ?
❖

CURB-65 score done on entry

❖

Were the appropriate cultures/diagnostic tests performed
prior to antibiotics (ex. urinary antigens)

❖

Delay before ITU entry when admission was appropriate
for ITU

❖

Delay until appropriate antibiotic therapy

❖

Appropriateness of antibiotics

❖

Were patients stratified (ex. COPD, Hemodialysis, etc)

Clinical case
❖

67 yr old male

❖

Admitted from 6S after 2 days worsening dyspnea despite NIV

❖

❖

❖

RR 38; P/F ratio 28; O2 Sat 89%

❖

Temp 39; CVS W.N.L.; CRP and PCT high; Creat 129

❖

CXR LLL infiltrates

PMH
❖

COPD

❖

DM II

❖

Steroids - inhaled recently oral

❖

Recently started on neuroleptics

Hospitalized 6/52 ago for infective exacerbation of COPD
❖

Rx Augmentin

What are your main considerations?

Recap
❖

CAP still a “Killer”

❖

Severity scoring is the main starting point

❖

Get cultures off early
❖

Blood

❖

Sputum

❖

Urinary antigens

❖

If ETT, get good aspirate to micro

❖

Antibiotics on time and on target

❖

Get dosing right...for ITU patient

❖

Know your local microbiologic ecology

???

Download :
http://www.jvsmedicscorner.com

Marik - CAP

Health care associated pneumonia
(HCAP)

Marik - CAP

❖

Distinguish patients from an acute or chronic health
care facility from pneumonia developed in community

❖

HCAP includes:
Hospital acquired pneumonia
❖
Ventilator acquired pneumonia
Distinction important:
❖
High risk of:
❖
Multi drug resistant (MDR) micro-organsims and MRSA
❖
Pseudomonas
❖
ESBL producing -Klebsiella
❖
Acinetobacter
❖
Enterobacter
❖
Enterococcus
❖
Strongly consider de-escalation therapy
❖
Ex. Meropenem or Tazocin
PLUS
❖
Aminoglycoside or levofloxacin
PLUS
❖
Vancomycin or Linezolid
❖

❖

Marik - CAP
Complicated pleural effusion/empyema
“Never let the sun set on a pleural effusion complicating
pneumonia...”
❖

Distinguish between a benign para-pneumonic effusion and an
early empyema

❖

Drain if:
❖ pH <7.2 (most sensitive indicator)
❖ Glucose < 2.22 mmol/L
❖ WBCs > 10,000/mL

Marik - CAP

6th leading cause of death in US
❖ About 20-35% of hospitalised CAP need ITU
❖ 1 in 3 will die!
❖ 1 in 5 will be in septic shock
❖ 60 will die
❖ Risk of death
❖ Severity at presentation
❖ Co-morbidities
❖

Marik - CAP
Co-morbidities
❖
❖
❖
❖
❖
❖
❖
❖
❖
❖

COPD
Asthma
Diabetes
Renal insufficiency
CHF
CAD
Malignancy
Alcoholism
>70 yrs old
Chronic liver disease
Co-morbidities increase risk of death
and
alter the aetiological organisms

Marik - CAP
Aetiology
❖ Depends on severity and presence of comorbidities
❖ In severe CAP - 60% have isolated a pathogen
❖ Strep. pneumonia (15-46%)
❖ Legionella (0-23%)
❖ Staph aureus (0-22%)
❖ H. Influenza (0-14%)
❖ Gram negatives (4-25%)
❖ Polymicrobial (17%)
❖ “Atypicals” (2-33%)
❖ Chlamydia pneumoniae
❖ Mycoplasma pneumoniae
❖ Legionella

Marik - CAP
Associated with co-morbidities (some examples)
❖ Strep. pneumonia
❖
❖
❖

COPD
Seizures
CHF

Gram negatives

❖
❖
❖
❖
❖

Residence in long term facility
Cardiopulmonary disease
Recent antibiotics
Multiple medical co-morbidities

Pseudomonas aeruginosa

❖
❖
❖
❖
❖
❖
❖

Broad spectrum antibiotics for >7 days in past month
Structural lung disease
Steroids
Malnutrition
Undiagnosed HIV
Neutropenia

Legionella

❖
❖
❖
❖

AIDS
Haematological malignancy
End stage renal disease

Marik - CAP
Diagnostic tests for severe CAP
❖
❖

❖
❖
❖
❖

Blood cultures
Urinary antigens for Legionella and Strep.
pneumonia
Expectorated sputum
Intubated require fresh endotracheal aspirate
Screening for HIV
Nasopharyngeal swab for influenza during
outbreak (PCR)

Marik - CAP
Non-infectious diseases masquerading as CAP

❖
❖
❖
❖
❖
❖

Pulmonary embolism
Pulmonary malignancy
Tuberculosis
Radiation pneumonitis
Drug induced pneumonitis (amiodarone, etc)
Eosinophilic pneumonia

Initial antibiotic treatment
❖

❖

❖

Marik - CAP

1st Choice
❖
Beta lactam (ex. taz, augmentin, etc)
❖
PLUS
❖
Clarithromycin or respiratory fluoroquinolone(levofloxacin)
Penicillin allergy
❖
Respiratory fluoroquinolone
❖
PLUS
❖
Aztreonam
Risk of Pseudomonas infection
❖
Anti-pneumococcal, anti-pseudomonal beta-lactam
❖
Tazocillin
❖
Meropenem
❖
PLUS
❖
Levofloxacin OR Tazocin
❖
OR
❖
Aminoglycoside and Macrolide
❖
OR
❖
Aminoglycoside and levofloxacin (anti-pneumoccoal fluoroquinolone)
❖
Penicillin allergy
❖
Aztreonam
❖
PLUS
❖
Aminoglycoside and levofloxacin (anti-pneumoccoal fluoroquinolone)
❖

Risk of Community acquired MRSA
❖
Add Vancomycin or linezolid

Initial Antibiotic Selection- inpatient
Non-ICU

ICU

Pseudomonal Risk*

-lactam (IV or IM) +
macrolide (IV or Oral)

-lactam (IV) + macrolide
(IV)
or
-lactam (IV) + quinolone (IV)

*In addition to the antibiotics listed under
ICU, if the patient had a secondary ICD-9
code of bronchiectasis, or a positive response
to the bronchiectasis question, or malnutrition
[as reflected by a serum albumin below 3],
these antibiotics would also be considered
acceptable:

or
-lactam (IV or IM) +
doxycycline (IV or
Oral)
or
Quinolone
monotherapy (IV or
Oral)

If documented -lactam
allergy:
Quinolone (IV) + Clindamycin
Antipseudomonal -lactam (IV) +
(IV)
Antipseudomonal quinolone (IV)
or
Or
Quinolone (IV) + Vancomycin
(IV)
Antipseudomonal -lactam (IV) +
Aminoglycoside (IV) + either a
[Macrolide (IV) or
Antipneumococcal quinolone (IV)]

If documented -lactam allergy:Aztreonam
(IV) + Aminoglycoside (IV) +
Antipneumococcal quinolone (IV)

Adapted
Adaptedfrom
fromIDSA:
IDSA:Update
Updateof
ofPractice
PracticeGuidelines
Guidelinesfor
forthe
theManagement
Managementof
ofCommunity
CommunityAcquired
Acquired
Pneumonia
in
Adults.
CID
2003;37:1405-1432
Pneumonia in Adults. CID 2003;37:1405-1432

Initial Antibiotic Selection
30-day mortality - Community-dwelling Patients (14,150 patients)

Initial Antibiotics
3rd generation cephalosporin*
Macrolide monotherapyI
2nd generation cephalosporin
Quinolone monotherapy>
At least 1 aminoglycoside
Cephalosporin + macrolide>
Cephalosporin + quinoloneI
ß-lactam/ß-lactamase inhibitor +
macrolideI

30-day mortality

Adjusted Odds
RatioS

N/D (%)

aOR (95% CI)

277/3072 (9.0)
19/431 (4.4)
73/844 (8.6)
121/1716 (7.1)
80/445 (18.0)
231/3618 (6.4)
63/723 (8.7)
17/158 (10.8)

Reference
0.63 (.39-1.04)
1.13 (.85-1.51)
0.78 (.62-.98)
1.51 (1.11-2.04)
0.74 (.61-.89)
0.90 (.67-1.22)
1.12 (.65-1.94)

P Value
Ref
0.069
0.406
0.037
0.008
0.002
0.506
0.689

*monotherapy with cefotaxime or ceftriaxone.
3Results adjusted for age, gender, neoplastic disease, cardiovascular disease, altered mental status, respiratory rate > 30/min, systolic BP <
90 mmHg, temperature < 35C or > 40C, pulse > 125/min, blood pH < 7.35, BUN > 10.7 mmol/L, sodium < 130 mEq/L, hematocrit < 30%, pO2 < 60
mmHg, pleural effusion, admission to ICU in the first 24 hours after arrival, antibiotics administered within the first 4 hours after arrival, and US
census region.
WThese antibiotic combinations include patients receiving either oral or parenteral macrolides or quinolones.
Bratzler DW. Houck PM, et al. [abstract] American Thoracic Society, 2003.

Organisms Causing CAP in Hospitalized
Patients Requiring ICU Admission
: Overall up to 10% of admitted patients with CAP
are brought to the ICU
C 30% caused by Streptococcus pneumoniae
C 50-60% have an unknown etiology
C Other reported organisms
:
:
:
:
:

Legionella
H.influenza
S.aureus
P.aeruginosa (underlying bronchiectasis)
Enterobacteriacae (underlying bronchiectasis)

American Thoracic Society 2001. Am J Respir Crit Care Med Vol.163.1730-1754.

See his carefully

Summary:
Current Practice Guidelines
4 Antibiotic timing and antibiotic choice represent
practice guidelines based on best available current
evidence
< These are retrospective, observational trials and expert
(committee) opinion.
4 In some studies the measure of effect, although, statistically
significant may be small

< These guidelines are not based on extensive
prospective, randomized controlled trials
4 Antibiotic timing

Pathogens Retrieved
by Blood Culture

S. pneumoniae 68%

! Prospective
study
! 19 Canadian
hospitals
! 760 patients
: 43 with (+)
blood
cultures
Other 5%
Staph. aureus 11%

Enterobacteriacae 16%
Campbell SG et al. Chest 2003;123:1142-1150.

Conclusion
) Sixth leading cause of death overall and the number one
cause of death from infectious disease in the USA
) Even with modern medical care the case mortality is 12%
) Typical and a typical pathogens must be considered in the
choice of antibiotic therapy.
C PSI should be used for risk stratification
C Initial antibiotic choice should take into account
history, comorbidities and risk stratification.
) Diagnostic tests include sputum gram stain and culture,
blood cultures, Legionella urinary antigen test and
pneumococcal urinary antigen.
) For patients on parental antibiotics, a switch to oral therapy
should be made as soon as possible.

