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IPD=invasive pneumococcal diseaze. CAP=community-acquired pneumenia.

Fig. 2: Incidence of IPD and Community Acquired Pneumonia (CAP) by age across various regions



Causes of death
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2-24% CAP xpAZeL ICU
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Classification Criteria

Community-acquired Acute pulmonary infection in a patient who is not
pneumonia hospitalized or residing in a long-term care facility
14 or more days before presentation
Hospital-acquired pneumonia New infection occurrin r more hours after
Ventilator-acquired Wr more hours after
pneumonia endotracheal intubation
Health care-associated Patients hospitalized for 2 or more days within
pneumonia the past 90 d

Nursing home/long-term care residents
Patients receiving home IV antibiotic therapy
Dialysis patients

Patients receiving chronic wound care
Patients receiving chemotherapy
Immunocompromised patients




Co-morbidity and
Mortality risk

CAP in the
imenunosuppressed
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MDR risk
factors

| Risk of resistant pathogens I

Source; Semin Respir Crit Care Med © 2016 Thieme Medical Publishers



Community-Acquired Pneumonia (CAP)

Definition
¢ Acute infection of pulmonary parenchyma

+ Symptoms of acute infection
— Respiratory or general
— May be less prominent in the elderly

# Acute Infiltrate on chest x-ray

+ Clinical findings such as localized rales
+ No hospitalization within previous 14 days
# Excludes residents in long-term care facilities
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Kade nukvwon dev givatl nvevuovia

Pulmonary edema Neoplasm * post-obstruction
Pneumonia + Bronch-alveolar ca
Aspiration + Lymphoma
Hemorrhage / Contusion Sarcoidosis

Infarction Organizing Pneumonia

Eosinophilic pneumonia
Alveolar proteinosis



Early Chest Computed Tomography Scan to Assist Diagnosis and
Guide Treatment Decision for Suspected Community-acquired

Pneumonia.
Claessens YE, Debray MP, Tubach F, Brun AL, Rammaert B, Hausfater P, Naccache JM, Ray

P, Choquet C, Carette MF, Mayaud C, Leport C, Duval X
Am J Respir Crit Care Med. 2015 Oct 15;192(8):974-82

Radiologic Probability of CAP in ESCAPED Study Patients with Chest Radiograph and CT Scan Local Interpretation

Parenchymal Chest CT Scan Probability of CAP

Infiltrate on Chest High or Low or Ruled Out* Total
Radiograph Intermediate*

Yes 132 56 188 (61.1%)
No 40 80 120 (38.9%)

Total 172 (55.8%) 136 (44.2%) 308 (100%)*
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Ultrasound in the diagnosis and management of pneumonia.
Schenck EJ, Rajwani K

Curr Opin Infect Dis. 2016 Apr;29(2):223-8.

Effectiveness of lung ultrasonography for diagnosis of
pneumonia in adults: a systematic review and meta-analysis.
Xia Y, Ying Y, Wang S, Li W, Shen H

J Thorac Dis. 2016 Oct;8(10):2822-2831.
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U Pneumonia

v Lung ultrasound: sonograghic air bronchograms,

subpleuralllung consolidation

Sensitivity 98%, Specificity 95%

v CXHE i ?

Sensitivity 7%, Sbecﬂ% Ki&

Francesca Cortellaro etal. Lung Ultrasound i an ALL urate Di 15nuslic Tool for the

Diagnosis of Pneumonia in the ED Emerg MédJ. 2012:29(1):19-23.
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* Nedplkni Asttoupyia
* Hmatkn Bloxnueia
* EAeyxogmnéng

* TaAOKTLKO

 LDH (PJP)
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ALTLOAOVYLKOC TTOLPALYOVTOC

o KAwwka (?) .. mtwyn mpoyvwaoTikn agia

“turkn” - “atumnn”

e Aktwoloyika (?)




ALTLOAOVYLKOC TTOLPALYOVTOC

Mtuela / BpoyxLkeEC EKKPLOELC
Gram xpwon — k/a

..0€ ooBapn nvevuovia

+ legionella og BeTIKO avTLyovo oupwv

BTS : neonc (k/ec) /upnAnc Bapuvtntac (Gram)



ALTLOAOYLKOC TP AYOVTOLC

AlpokoAALepyeLec (?)

..0€ 00Bapn nvevuovia
i. YYnAotepo mooooto Baktnplouioc
ii. Mikpotepo mooooto Yevdwc VeTIKWYV

[ptv TNV €vapén avtiBiwong
BTS : pnéonc /ugnAng Boputntac



ALTLOAOYLKOC TP AYOVTOLC

e PCR (emixplopa, ttUeAa, Bpoyy. EKKPLOELC)
o Atuna

o loucg
o BaktApla

» Aviyvevel kot pun {wvta
» Nev ennpeadletal amno mPonyoUUEVN OVTLPLOTIKA aywyn
» MeyalUtepn evalocOnoia amnod K/ec Kot 0opoAOYLKO EAEYXO



ALTLOAOVYLKOC TTOLPALYOVTOC

CRP / PCT

» CRP acbevnc ouoxEtion pe cofapotnta vooou
» AmnoteAeopatiki otnv nopakoAovdOnon

» PCT Baktnplakn Aolpwén N Ay, KUTTAPOKIVEC
> Inuooia ywo anocupon oywync



ALTLOAOYLKOC TP AYOVTOLC

AvTtlyova oUpwvV

" [lveupoviokokkou oe petpla / coBapry CAP

= AeyloveA\o¢ o€ Bapld, o€ TAPAYOVIEC KlvOUVOU Katl
o€ £€apon TNC VOoOoU

(NICE: kot og peonc Baputntoc)



MuwkpoBLoAoyikn dtepeuvnon acBevolc pe coapn MVEULOVLO OtO TNV KOvoTnTa,

TIOU ELOAYETOL OTO VOOOKOWELOD.

1. 2e& 6Aouc toucg aoBeveic mpemet va Aapavovtal SUo (evyn KAAALEPYELWY AlLATOC
TPV ATTO TN XOPNyNon avtiBLOTIKWV.

2. Mtuela N delypa armo To KATWTEPO AVATIVEUOTLKO yla xpwoels Gram, Ziehl-Neelsen
Kol KAAALEPYELEG.

3. KaAAlEpyeleg mtuEAwV (ouvaéloAoyouvTal PE Ta eupApatTa amo tn xpwon Gram).
Mpoooxn: To delypa Bewpeital aflomioto otav o aplOuog Twv nvoodalpiwy gival
>25 kot 0 aplBpoc Twv emBnAtakwy KUTTAPwWVY <10 KUTTapa ava omTiko nedio.

4. BLOXNMULKOC Kal LLKPOBLoAoyLKOC EAeyxoG TAEUPLTIKOU LYypoU (€AV UTTAPXEL).

Avtilyovo oUpwv yla Legionella sp. (opada 1) kat S. pneumoniae.

6. Toucg XeluePLVOUC UNVEC, O€ meplodouc eéapanc n emdnuioc ypinnc, Taxeia
aviyveuon avtlyovou Tou LoU TNC ypimng amo pvodapuyyLlko EKKPLUA KL EVIOTE
Sdelypata mMTuEAwWV yla Apeco avooodBoplopod yia Loug TNE yplmng Ko
OVOTIVEUOTLKO OUYKUTLOKO LO (RSV).

7. OpoAoyikog €Aeyyoc yia atuma rtaboyova (M. pneumoniae, C. pneumoniae,
Legionella sp.) 6ev cuviotatal og Baon poutivag yloti mpoodhEPEL MEPLOCOTEPO
otnv erdnuoAoyikn dtepelivnon Kat AlyOTEPO OTNV KATEVOUVOUEVN QVTLUETWTILON.

w1

ErmunpooBetwe edv eival StaBcoipa: EOIKEC KaAALEpyELeC TTUEAWV N PCR yla
Mycoplasma pneumoniae, Chlamydophila pneumoniae kat Legionella sp



. usA

- UK

R Span

R Japan

N Argentina
Australia

% of isolated organisms

E

§0eEs < §:E 2:8
§ = " E S ¢ & = ° 3 -
§5mg§8 = B §
= a n_c;n. "
o 3 = © I 1 gu-
Viruses E

Al 1 k i
“typicals" "atypicals” PES pathogens

Source: Semin Respir Crit Care Med © 2016 Thieme Medical Publishers




@ Risk factors for community-acquired pneumonia
in adults in Europe: a literature review

Antoni Torres, ' Willy E Peetermans,” Giovanni Viegi,™* Francesco Blas®

OPEN ACCESS

Table 4  Bundes for lfestyle interventions to reduce the risk of CAP in adults

Risk factor Evidence Recommend ation

Smaking ldof(:'m:;m:dhm Smoling cessation

Akohol consumption Risk of CAP incesed with high consumption o hestory of dcohd Reduce akohol consumption
abuse (4 studed? 2 8O

Nutritional gtatrs mmu amocated with an inceased rek of  Dietary advice © ensue mod nutritiondl status
w“ E R

Contact with chiden Regular contact with childen increased the sk of CAP (3 Avoid contacts with chédren with kower respaiory
shdies)™ * ract infections

Dentdl bygiene Risk of CAP decessed in indiiduals with a recent (withnpast yead  Ensuse reqular dental vsits
dentdl visit (2 studieg™ ™

Vaccnation against infleema and Current quidelines™ ® Ensure compliance with quidelines

Streptomecus pneumoriae

O, communty-ared pneumonia

Torres A, et al Thorax 2013;68:1057-65.



TABLE 1: PATHOGEN BASED ON SPECIFIC RISK FACTORS’

Risk Factor
Alcoholism

COPD/smoking

Lung abscess

HIV/AIDS

Influenza

Cough >2 weeks with a
whoop

Pathogen

Typical CAP organisms PLUS oral anaerobes, Klebsiella
pneumoniae

Haemophilus influenzae, Pseudomonas aeruginosa,
Typical CAP organisms

Community-acquired MRSA, oral anaerobes, fungal
pneumonia, M. tuberculosis, atypical mycobacteria

M. tuberculosis, Pneumocystis jirovecii, Cryptococcus,
Histoplasmosis, Aspergillus, atypical mycobacteria,
Haemophilus influenzae, Pseudomonas aeruginosa

Influenza, S pneumonia, Staphylococcus aureus,
Haemophilus influenzae

Bordetella pertussis (whooping cough)

AIDS = acquired immune deficiency syndrome; CAP = community-acquired pneumonia;
COPD = chronic obstructive pulmonary disease; MRSA = methicillin-resistant Staphylococcus aureus.



The big decision: hospital or home?

e 25 dopéc o akpLBa
e Aev untapyouv guidelines eloaywync

e Amopovwon(?)..loyeveic, TB, oudetepomnevia



2015 - Annotated BTS Guideline
for the management of CAP in adults (2009)
Summary of recommendations

Introduction to the annotated edition

The BTS guideline for CAP in adults was published in 2009 . NICE published guideline 191 on
Pneumonia in December 2014 ‘. Recognising differences in the scopes of the two guidelines, this
annotated edition of the BTS guideline indicates where recommendations remain valid, and where
overlaps exist.

The NICE guideline 191 has 27 recommendations, of which 3 relate to hospital acquired pneumonia
and one to lower respiratory tract infections including CAP. The remaining 23 relate specifically to
CAP. The BTS guideline has 137 recommendations all relating to CAP.

The guidelines were compared by a small working group under the auspices of the BTS Standards of
Care Committee.

Of the 24 NICE Guideline recommendations relating to CAP, 4 covered subjects not included in the
BTS guideline (NICE recommendations 1.1.1, 1.2.12, 1.2.21, 1.2.22).

Of the 137 BTS recommendations, 101 were not within the scope of the NICE guideline, 31
overlapped but with no major differences and S overlapped with some differences. Each BTS
recommendation is annotated with one of the following symbols to indicate the current status:

Green circle @ (101): Not included in NICE guideline 191 —recommendation remains valid.

Blue square [l (31): Overlap between the BTS and NICE recommendations but no major difference
exists — recommendation remains valid.

Orange triangle A (5): Overlap between BTS and NICE recommendations, some difference exists
and is highlighted in the annotated guideline (BTS recommendation numbers 27, 28, 59, 60, 106).

CAP Guideline Working Group members 2014/5

Dr Wei Shen Lim, Chair, BTS CAP Guideline group 2009; consultant respiratory physician,
Nottingham

Dr David Smith, Chair, BTS Standards of Care Committee; consultant respiratory physician, Bristol

Dr Matt Wise, Member, BTS Lung Infection Advisory; consultant respiratory physician, Cardiff

sally welham, Deputy Chief Executive, British Thoracic Society

January 2015

The full copy of the annotated BTS guidelines for community acquired pneumonia in adults is available
here:

Summary of recommendation: 8BTS G uide line for the mamageme nt of CAP 2009, annotated 2015
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AUDIT, RESEARCH AND GUIDELINE UPDATE

British Thoracic Society community acquired
pneumonia guideline and the NICE pneumonia
guideline: how they fit together

W S Lim,' DL Smith.” M P Wise,® S A Welham,® on behalf of the British

Thoracic Society

ABSTRACT
The British Thoracic Sodiety (BTS) guideline for the

Excellence {(NICE) Pneumonia Guideline. Of the 36 BTS
recommendations tha: overlapped with NICE
recommendations, no major differences were found in
31, including those covenng key aspects of CAP
management: timeliness of diagnosis and treaament,
severnty assessment and emparical antibaotic choice. Of
the five BTS recommendations where major differences
with NICE were idemtified, one related to antibiotic
duration in fow and moderate severity CAP. two to the
tming of review of pattents and 1wo 10 legionella
urinary antigen testing.

BACKGROUND

The Briush Thoracse Society (BTS) gurdehne for the
management of adults warth community acquired
pncumonia (CAP) was pablished in 2009.° In
December 2014, the National Instutute for Health
and Carce Excellence (NICE) Poncumonia Guedeline
(CG1913) was released.” In this overview: the key daf-
ferences between these gusdcelines are highlighted
and plans for future guidance in thas topic arca arc
discussed.

METHOD

Following the reicase of the NICE Pacumoma
Guideline, a small working group was convened
under the auspices of the BTS Standards of Care
Commiittes 1< seview the BTS CAFP Guidceline
recommencdations taking into account NICE guaid-
ance. Each BTS recommendatson was mapped o
the relevant NICE Guidchine recommenciation(s),
where applicable. Chnical judgemcent was applied
to determmne if any ‘major differences” exssted; in
thisx contexr, the rerm "“major difference” is applied
to demnote a difference in the details of a recom-
mondation thar magh: mcan a change = clinscal
practice, 1t docs not describe the magmitude of any
portennal impact on clinical pracrice.

Al BTS rccommendations were annosased
according 1o the following threc lovels: (1) Nos
included in NICE Guideline—BTS recommendation
remains valid, (2) Overlap between NICE and BTS
recommendatzons bat no magor difference oxasts——
BFS reco darion re 1 valid and (3) Overlap

bBetween NICE and BTS roce -]
diffcrence oxists,

PDue to differences in the methods used 10 grade
the levels of evidence in cach guidchine, it was not
possible to compare the sarength of recommenda-
zons between gmundehines.

RESULTS
The NICE Guideline contans 27 recommeoenda-
mions, of which 3 rcolare 1o hospital acquired pncu-
monia, onc o lower rospiratory ract infoctions
including CAP and 23 specifically to CAR The BTS
Guadeline contains 137 recommendations, all relac-
ing speciiically o CAP Of these 137 recommmenda-
mons, 36 overlapped wuh NICE Gusdceline
recommendations. Maor differences with  the
NICE Guidcline were conssdered to oxisz for only
five BTS recommendanions {(scc tablc 1)
In partcular, o magor differences were nosed in
the recommendations porzaining o the key aspecrs
of the management of CAP: scverity asscssment,
antibiotic choice and timchiness of treatment. Both
guidelines recommend the usce of:
<hnical jadgement in conjuncuon  with the
CURB-65 scorce (CRB65 scorce for primary
care) to asscss illness severaty,

B. a single antuibiortic as inmtial empiarscal therapy in
paticnts wath low sceverity CAR

C. dual combination antubiotics comprisang anmoxi-
<cillin and a macrolide for paticnts wath moxder-
ate severity CAR and

D. duaal combinanon ansibiotics compnuang a2
B-laxcramase stable B-lactam (such as co-amoxciciav)
and a macrolide for paticnts with high scverity
CAR

In addimon. both guidelines recommend thar
Pprocesses are be put in place ro allow the racdio-
logical diagnosis and wreatment of patscents with
CAP within 4 h of presentanon 1o hosparall

DISCUSSION
The larger number of recommendations i the BTS
Guadcline comparced with the NICE Pncumon:a
Guadceline s partly duc to differences in the scope of
these two guidelines. Some of the arcas covered Iin
the BTS Guadcline that were not evaluated for the
NICE Guideline include the management of spocfic
pavthogens commonly assoaarted with CAR faslure to
improve and complicarions relmed o CAR

Where the two guidcelines overlap, there is con-
siderable harmony. No major differences are

B
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1 point given for each of:
® Confusion
® Urea (>7 mmol/lL)
B Respiratory rate (230/min)

B BP (SBP <90 mmHg or DBP <60 mmHg)
B Age (265 years)

m Mortallty (%) Recommended site of care

0 Outpatient

1 21 Outpatient

2 9.2 Short hospital stay / supervised outpatient
3 14.5 Hospital, assess for ICU

4 40 Hospital, assess for ICU

5 57 Hospital, assess for ICU




PSI PNEUMONIA SEVERITY INDEX

FINE MJ ET AL: A PREDICTION RULE TO IDENTIFY LOW-RISK PATIENTS WITH
COMUNITY ACQUIRED PNEUMONIA.NEJM 1997;336:243

Demographics

=Age
(1 point per year)
Male Yr
Female Yr -10

* Nursing home
residency +10

& 4

* Neoplasia +30
= Liver disease +20
= CHF +10

= Cerebrovascular
disease +10

* Renal disease +10

& 4

. 4

Physical exam / Laboratory /
vital signs imaging

* Mental confusion +20 | | = Arterial pH +30

* Respiratory rate +20 = BUN +20

» SBP +20 = Sodium +20

* Temperature +15 = Glucose +10

* Tachycardia +15 = Hematocrit +10

= Pleural effusion +10

e _/ \«Oxygenation+10_/

Risk class Mortality (%) Recommended site of care
(Points)

11 (51-70)
" (11-90)

0.1

Outpatient

0.6

Outpatient

2.8

Outpatient or brief inpatient

8.2

Inpatient

29.2

Inpatient

as a site-of-care tool. BUN, blood urea nitrogen; CHF, chronic heart fatlure
SBP, systolic blood pressure.




Table 2 Advantages and Limitations of Pneumonia-Specific Scores

Severity Score Advantages Limitations
PSI Well validated Complex to calculate
Improves outcome Overemphasis of age and comorbidities
Good performance In Excludes risk factors such as COPD and diabetes
low mortality risk patients Performs less well for need for ICU/ventilatory
or vasopressor support
Limited use outside hospital setting
CURB-65 Well validated Underestimates severity in young patients
Simple to calculate Does not take into account comorbidities
Performs less well for need for ICU/ventilatory
OF Vasopressor support
Limited use outside hospital setting
CRB-65 Suitable for community setting As for CURB-65
IDSAJATS 2007 Good performance for Need for ICU is not the most accurate measure
predicting ICU admission of severity due to intercenter variability
Minor criteria may be useful
to identify high-risk patients
SMART-COP Good accuracy for prediction Complex to calculate
of need for ventilatory or May underestimate severity in young
vasopressor support and previously fit patients
PIRO-CAP Risk stratification in high-risk patients Not widely validated




Major criteria (2)

Invasive mechanical ventilation

Requiring vasopressors due to septic shock
Minor criteria (9)

Respiratory rate =30/min

PaO./FiO. ratio <250

Multilobar pneumonia in chest X—ray
Decreased level of consciousness/disorientation
BUN =20 mg/dL

WBC <4,000/mm®

Platelet <100,000/mm®

Core temperature <367C

Hypotension requiring aggressive fluid therapy
Criteria for admission to intensive care unit
One major or more

Three minor or more
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Timing of antibiotic administration and outcomes for Medicare patients
hospitalized with community-acquired pneumonia.
Houck PM?, Bratzler DW, Nsa W, Ma A, Bartlett JG.

Arch Intern Med. 2004 Mar 22;164(6):637-44.

Table 5. Antibiotic Administration Within 4 Hours of Arrival and Patient Outcomes Stratified by Risk Classes*

Antibiotic Unadjustedt Adjustedt
All Patients, Within Antibiotic After | 1T |

Outcome Measures % (95% Cl) 4h,%(95%Cl) 4h, % (95% Cl) OR (95% ClI) P Value AOR (95% Cl) P Value
All patients

30-d mortality 12 0(11.5-12.6) 11 6 (10.9-12.3) 12.7 (11.8-13.6) 0.90 (0.81-1.00) .045 0.85 (0.76-0.95) .005

In-hospital mortality 0 (6.6-7.5) 8 (6.3-7.3) 7.4 (6.7-8.1) 0.91 (0.80-1.04) A7 0.85 (0.74-0.98) .03

Length of stay >5d 43 3 (42.5-441) 42 1 (41.0-43.2) 45.1 (43.8-46.5) 0.88 (0.82-0.95) <<.001 0.90 (0.83-0.96) .003

30-d readmission 13.4 (12.8-14.0) 13.1 (12.4-13.9) 13.9 (12.9-14.9) 0.93 (0.84-1.04) .20 0.95 (0.85-1.06) .34
PSI risk classes Il and Il

30-d mortality 6 (2.1-3.1) 2.1 (1.5-2.7) 3.4 (2.6-4.4) 0.60 (0.40-0.89) .01 0.62 (0.42-0.93) .02

In-hospital mortality 1(0.8-1.4) 0.9 (0.6-1.4) 1.2 (0.7-1.9) 0.78 (0.42-1.43) 42 0.77 (0.42-1.44) 42

Length of stay >5d 32 8 (31.3-34.3) 1.2 (29.4-33.1) 35.3 (32.9-37.7) 0.83 (0.73-0.95) .008 0.86 (0.75-0.99) .03

30-d readmission 10.0 (9.1-11.0) 9.4 (8.3-10.6) 10.9 (9.4-12.6) 0.85 (0.69-1.05) A2 0.87 (0.70-1.07) .19
PSI risk classes IV and V

30-d mortality 15 9 (15.2-16.6) 15 5 (14.6-16.4) 16.5 (15.4-17.7) 0.92 (0.83-1.03) 16 0.87 (0.78-0.98) .03

In-hospital mortality 5(8.9-10.0) 2 (8.4-9.9) 9.9 (9.0-10.9) 0.92 (0.80-1.05) .21 0.86 (0.74-1.00) .04

Length of stay >5d 47 6 (46.6-48.6) 46 5 (45.3-47.8) 49.2 (47.6-50.8) 0.90 (0.83-0.98) .01 0.92 (0.84-1.00) .04

30-d readmission 14.9 (14.2-15.7) 14.7 (13.8-15.7) 15.2 (14.0-16.5) 0.96 (0.85-1.09) .53 0.99 (0.88-1.12) .89

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; OR, odds ratio; PSI, Pneumonia Severity Index.

*Patients without prehospital antibiotic treatment.

TUnivariate analysis comparing the antibiotic timing subgroups “within 4 h” vs “after 4 h.”

FMultivariate analysis comparing the antibiotic timing subgroups “within 4 h” vs “after 4 h” using logistic regression. The logistic regression model included the
timing of initial antibiotic, PSI, admission to the intensive care unit, census regions of hospitalization, race/ethnicity, and other processes of care {(oxygenation
assessment, blood culture within 24 hours, and initial antibiotic consistent with current guidelines).
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[ Triage / Initial Assessment suggestive of CAP ]

1

[ Result of CXR reviewed by clinician ]
No consolidation Consolidation

Reassess Does the patient meet
criteria for CAP?

/CURBss severity score: \ / \

1 point for each feature present:
Yes No

Confusion

Urea = 7 mmol/l
Respiratory rate = 30/min Treat according to clinical judgement Consider other
diagnoses

Blood pressure (SBP < 90 or and CURBG65 severity score

DBP = 60mmHg)
Cge = 65 years / / ‘ \

O-1 2 3-5
Low severity Moderate severity High severity
(risk of death <3%) ( risk of death 9%) (risk of death 15—40%)

Other reasons for Hospital :
admission (unstable 2
Supportive care

co-morbidity, social)
Microbiological
No Yes investigations
as per table 4

Antibiotics given
as per table 5

Home Hospital

Antibiotics Antibiotics
as per table

as per table
K . =

Aim by 4 hours: diagnosis made and management including antibiotics started




CAP

Severity assessment
(clinical judgment supported by severity scores)

v

v

v
Low risk Moderate risk High risk

CURB-65=0, 1 CURB-65=2 CURB-65=3, 4
PSI=I, 11, 1l PSI=IV,V PSI=IV, V

Severe CAP criteria:

>3 minor, or =1 major criteria
Outpatient Inpatient, no ICU Inpatient, ICU
Inpatient

(admitted for social reasons)

\ 4

v

v

Microbiological tests

Microbiological tests

v

Antibiotic
Monotherapy in patients
without comorbidities
or risk factors

Antibiotic
Combination antibiotics
or quinolone

Antibiotic

Combination antibiotics
(B-lactam plus macrolide*
or B-lactam plus quinolone)




Table 4. Common Antibiotic Regimens For Outpatient Treatment Of Community-Acquired

Pneumonia®'-32

Antibiotic

Adult Dosage

Comments/Caveats

Outpatient Treatment, Mo Comorbidities

Macrolides
Azithromycin

Clarthromycin

500 mg PO, then 250 mg PO daily x 4 days
Extended-releaze 2 g x1 doss

500 mg PO twice daily

1 g extended-release daily x 7 days

Macrolides are first-line therapy

Doxycycline

100 mg PO twice daily x 7-10 days

Outpatient Treatment, Patient With Comorbidities

or Recent Anfibiotics

Flugroquinolone
Moxifloxacin
Levofloxacin

400 mg PO daily x 7-10 days
750 mg PO daily x 5 days

If recent antibiotics, choose altemate therapy
from prior

Beta-lactam
Amaoxicillin
Amoxicillin-clavulanate
Cefpodoxime
Cefprozil
Cefdinir

PLUS
Macrolide
Azithromycin

Clarthromycin

OR
Doxycycline

1 g PO 2 times daily x 7 days

1000/62.5 mg PO 2 tabs twice daily x 7 days
200 mg PO twice daily x 7 days

500 mg PO twice daily x 7 days

300 mg PO twice daily x 7 days

500 mg PO, then 250 mg PO daily x 4 days
Extended-release 2 g x1 dose

200 mg PO twice daily

Extended-release 1 g daily x 7 days

100 mg PO twice daily x 7-10 days

Abbreviationz: g, gram; mg, milligram; PO, by mouth; q, every.




Recommendations for Inpatient Empirical

Antibiotic Therapy for CAP

Patients

Recommendation

Mon-1CL

1CU

ICU or non-1CU with special indications
* Peeudomonas CONCErn

* CA-MRSA concern

Respiratory fluoroguinolone or
B-lactam plus macrolide

B-lactam plus either azithromycin
or respiratory fluoroguinolone

Instead of standard
recommendation, substitute
B-lactam plus one of the following:

* Ciprofloxacin or levofloxacin

* Aminoghycoside and
azithromycin

* Aminoglycoside and
fluoroquinolone

In addition to the standard
recommendation, add vancomycin
or linezolid



Table 1

Risk Factors for MDR Pathogens

Antimicrobial therapy in preceding 90 days

Current hospitalization of five or more days

High frequency of antibiotic resistance in the community or
hospital unit

Presence of risk factors for HCAP:

 Hospitalized for two days or more in the preceding 90
days

Residing in a nursing home or extended-care facility
Receiving home infusion therapy

Receiving chronic dialysis in the preceding 30 days
Receiving home wound care

Living with a family member who has an MDR
pathogen

Immunosuppressive disease and/or therapy

MDR: multidrug resistant; HCAP: bealth care—associated pnewmonia.
Source: Reference 2.



|5 influenza prazent for < 48 hours?

T
NO

Y

Treat with oseltamivir or zanamivir (Level 1)

Does patient require admiszion bassd on CLURB-63
or Pneumaonia Severity Index score? (Level I)

F HO o]

I patient at risk for drug-resistant streptococcal preumenia?

Dioes patient require intensive care unit admission? (Level Il

o
Y

# HO ]

Antipneumacoccal flusroguinolone
{Level i
or
Beta-lactam + macralide (Level [

MMacrolide (Level I)
or
Domycycling (Level 1D

Concern for Pseuwdomonas ?

T
NO

Y

Bata-lactam + fluoroquinclone (Level )
or
Beta-lactam + azithromycin (Level I

Antipnsumococcal, antipseudomonal beta-lactam + either ciproflosacin or lzvofloxacin (Level 1)
or
The above befa-lactam + aminoglycoside + azithromycin (Level III)
or
The above Dbeta-lactam + aminoglycoside + anfipneumococcal flusroguinolone (Level NI
(May substiiute aztreonam for beta-lactam in penicillen allergy)

Concem for methicillin-resistant Staphyiococcus ureus?

Add vancomycein or linezolid (Level Il




PATIEMT ARRINVES AT ED

CLIMICAL DECISION TOO S
Pmapar
Elessirmimis

TRIAGE MNURSE
RECOQMISE CAF:
:E'H'Er
Caugh
[ mnres
Plevr s naEin
Fooal o] siomns

RECOGMISE SEPSIS .
A risk of dewsforaion
i 2 ol e Tl o
Sysiolic Blhood pressons & 100 mem Hg
Asspiraiony rate & 22Amin
Adnened mmeeral slElie o corlusion

INITAaL STEFS:
Mioasurs (BcTETE
P S Es e OO plete B load ool
Pl ems ) ree worecE Sl & lec ol yees
Perfonm Dlood cullunes
Paricorm ofes st - raye
Ineart larga bom cannuiEas
Irfizem phneician

AECEMNISE POSSIBLE SEPTIC SHOHCH.

Syatalc Haocd pressns = S0 mm Hg ar
Mean Haced pressare = B85 mm Hg
Lecimle = 2 mmalfl

w
AMNTIBIOTICS:
Fraaiower Bocall g iohs s
Caonsider beta-lasiamass smbbks beiadaciam
E:TaTe By 8- Teo ot B

RECOGRISE SEVERE CAP.
Maeos mubtaiaon Bnoicr vESODraBEans

Oy = 3 ol e Talkowerirg .
Fasgiratory: mads = Surnin
FPalC/ FlC = 550 men Hg
L TN ol e [P
Alterad mental sEhe ar candusian
Liras & 20 minfoll
wWhite bkooo cell oot « 4,000 celsimme
Pleielat cound = 100,000 callsfmm™
Coaors lempaergiurng =« 380512

Poanm blcod prageura = 85 mm Hg

.

HAER DY MNAMIC SUPPFORT:
ImirEanalE cryatalkain 30 m LAscg a1

RAap=mel S0 m L Alukd Boduses
i still hywpoternsiwa arnd Tuld esponshne

RESPFIRATORY SUPPORT:
Camedar high Now nasal cannudle
H pragcmirEanty yparEasmic raepirsbory el

Cansioker Imubeian
H multl-cromn fallurs

CaALL RESFIRATORY ARD CRITICAL CARE MEDICIMNE TEAM:

Corsides 1T sdmiasi o 3@ nod Dealier

SBEPTIC SHO-CR
Star1 nareplinaphirira
i1 still hypsoberEive and nat Tuio regsporsive

ARDS:
Losw ikl walumsa ared plabam pressurs
Lo driwing pressuns

Cansder meuramiuscalar bl ook sde
ano prone positaning
H Paco/Flos < 150 mm Ho




Koptikoeldn
(severe CAP / septic shock)

Mewwvouv .... Xpovo yLa KAWVIKN otaBepotnta
Beparmevtikn amotuyia
Bvntotnta
ARDS
napopovn otn MEGO Kol 6To VOOOKOLLELO



Review Criteria for Healthcare Associated
Pneumonia (HCAP):
1. Hospitalization in acute care facility for 2+ days
within 90 days of infection,;
2. Resides in nursing home or long-term care facility;
3. Received home IV medications or home wound care
within 30 days;
4. Chronic dialysis within 30 days;
5. Immunosuppressive disease or therapy




Table 6. Common Antibiotic Regimens For Treatment Of Healthcare-Associated Pneumonia®-*

Antibiotic

Adult Dosage

Comments/Caveats

Antipseudomonal beta-lactam
Cefepime
Ceflazidima
Imipenem
Meropenem
Piperacillin-tazobactam

PLUS

Antipseudomonal fluoroquinolone
Ciproflexacin
Levofioxacin

OR

Aminoglycoside
Gentamicin
Tobramycin
Amikacin

PLUS

MRSA coverage
‘ancomycin
Linszolid

1-2 g IV g8-12 hours

20 IV g8 hours

200 mg g hours or 1g g8 hours
1998 hours

45 g g8 hours

200 mg g8 hours
730 mg g24 hours

2 mg'kg load, then 2 maikg IV g8 hours
2 mg'kg load, then 2 mgfkg IV g8 hours
8-12 mglkg load, then & mgkg IV g8 hours

15 mgfkg 912 hours
00 mg gi2 hours

«  In zevere penicillin allergy, use aztreonam 2
g IV g6-8 hours in and fluoroquinclons

- To cover Legionela pneumophila, use the
fluoroguinolone-containing regimen or add a
macrclide to the aminoglycoside regimen

Abbreviations: g, gram; IV, infravenous; kg, kilogram; mg, milligram; PO, by mouth; g, svery.




Empiric antibiotic therapy' 2 * for HAP, HCAP, or VAP based on
Multi-drug resistant (MDR) risk factors
(Adapted from the 2005 ATS/IDSA Guidelines).

Risk . .. S
Potential pathogens Empiric antibiotic
factors® P g P
Strep pneumonia Mon nt‘herapy:5 5
EEI"}I’ onset Haemophilus influenza
(<5 days) MSSA Ceftriaxone
Enteric gram-negative bacilli R
AND E. coli Leve-T, maoxi-, or ciprofloxacin = °
K. pneumonia OR
Entercbacter species icilli
No MDR P Spccf;; 1 Amplmlhg‘sﬂulbamam
risk factors. Serratia marcescens Ertapenem
Combination therapy:'*
Above pathogens AP cephalosporin {cefepime,’” ceftazidime ')
R
PLUS AP carbepenem (imipenem’™ or meropenem’™)
Late onset DR oath OR
pathogens: ] — R . 4%
[5 ar more P. seruginosa AP C-lactam/ [ -lactamase inhibitor (piperacillin-tazobactam '}
days) K. pneumonia (ESBL)
i L PLUS
Acinetfobacter species
OR . . .
AP FQ (ciprofloxacin or levofloxacin)
R
PI’EEGH(EG of AG (amikacin,™ gentamicin,® or tobramycin®’) =
MDR risk
factors. en PLUS
Wancomyein® or Linezolid ** =
, . PLUS
Legioneila pneumophila See footnote ™

MDR= multidrug-resistant

HAP= Hospital-acqguired pneumonia, WAP= ventilator-asscciated pneumenia, HCAP= healthcare-associated

pneumonia AP= ant-pseudomenal, FUO= fluoroguinglone, AG = aminoglycoside, ESBL = extended spectrum beta-lactamase, MRSA =
Methicillin-resistant Staph auwrews, ME5A = Methicilin-Sensitive Sfaph aureus




Thorax. 2010 Apr;65(4):354-9

Nursing home-acquired pneumonia: a 10 year single-centre
experience.

Polverino E, Dambrava P, Cilléniz C, Balasso V, Marcos MA, Esquinas C,
Mensa J, Ewig S, Torres A.

Community-acquired pneumonia and nursing home-acquired pneumonia in
the very elderly patients

Takaya Maruyama, Esteban C. Gabazza, John Morser, Takehiro Takagi,

Corina D'Alessandro-Gabazza, Shizu Hirohata, Sei Nakayama
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CAP patlems respectively. Thepresen ¢ fics odds ratio [OR] = 1.95; 95%
confidence interval [95% CI], 0.66 lo 580, P=0. 23) or wlth most of lts indeml componcnls (hemodialysis, home infusion,
home wound care, and =48-h hospitalization in the last 90 days). Independent predictors of MDRO included the following:
Pseudomonas aeruginosa colonization/infection in the previous year (OR = 7.43; 95% CI, 2.24 to 24.61; P < 0.001), antimicro-
bial use in the previous 90 days (OR = 2.90; 95% CI, 1.13 to 7.45; P = 0,027), admission from a nursing home (OR = 4.19; 95%
CI, 155 to 11,315 P = 0.005), and duration of hospitalization in the previous 90 or 180 days (P = 0.013 and P = 0.002, respec-
tively). MDROs were uncommon in HCAP and CAP. HCAP did not predict MDRO Isolation. Local etiology of community onset
pneumonia and ﬂ ¢ MDRO risk factors should be lntsgned into tbengeullc ecisions to prevent empirical overprescribing

of antiblotics for methicillin-resistant Staphylococcus aurens (IMRSA) and P. aeruginosa.




Healthcare-Associated Pneumonia Does Not Accurately Identify
Potentially Resistant Pathogens: A Systematic Review and Meta-

Analysis

James D. Chalmers Catriona Rother Waleed Salih Santiago Ewig

Clin Infect Dis (2014) 58 (3): 330-339

Conclusions. The HCAP concept is based on predominantly low-quality
evidence and does not accurately identify resistant pathogens. Mortality in
HCAP does not appear to be due to a higher frequency of resistant pathogens.



Predicting risk of drug-resistant organisms in pneumonia: Moving
beyond the HCAP model
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Extrinsic (Environment)
Factors
Prior Hospitalization
Long Term Care
Tube Feeding
Wound Care
Infusion Therapy
Indwelling Catheter
Hemodialysis

Intrinsic (Host)
Factors
Chronic Lung Disease
Immunosuppression
Aspiration
Gastric Acid Suppression
Cognitive impairment
Cerebrovascular disease
Poor Functional Status
MRSA Colonization
Prior CAP-DRP
Tobacco Use
Diabetes

Cumulative
CAP-DRP
Risk

Selective Antibiotic
Pressure



HCAP is present: Residing in a nursing home, recent hospitalization,
hemodialysis, home infusion therapy

Assess severity of illness
(Need for mechanical ventilation, ICU admittance)
AND
Presence of risk factors for MDR pathogens
(recent antibiotics, recent hospitalization, poor functional status,
immunosuppression)

Severe pneumonia

No Yes
| | | }

Group 1 (0-1 risks) Group 2 (=2 risks) Group 3 (0 risks) Group 4 (21 risks)
Treat for common CAP Treat for MDR pathogens Treat for severe Treat for MDR
pathogens (consider oral rx) with HAP therapy. pneumonia in hospital. pathogens with HAP
Quinolone or Beta-lactam PLUS recommendations.
Beta-lactam/macrolide. macrolide or quinolone. Use 3 drugs.
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Aspiration pneumonia/pneumonitis statistics
(overall incidence is hard to ascertain):

= 5-15% of CAP
= 18% of pneumonias in nursing home residents

= Aspiration pneumonitis occurs in approximately
10% of patients who are hospitalized after a drug
overdose.

= Aspriration pneumonitis is a complication of
general anesthesia, occurring in approximately 1
of 3,000 operations in which anesthesia is
administered and accounting for 10-30 % of all
deaths associated with anesthesia.



Aspiration Pneumonitis (Treatment)

Uncomplicated cases: supportive measures
such as airway clearance, oxygen
supplementation, and positive pressure
ventilation.

Antibiotics do not seem to alter the clinical
outcome, including radiographic resolution,
duration of hospitalization, or death rate, nor
do they influence the subsequent
development of infection.
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Treatment

- Treat hypoxemia/provide oxygen

- Empiric antibiotic selection depends on
setting/patient characteristics
No clear guidelines on which regimen is best

= CA:
Respiratory FQ + clindamycin, metronidazole
OR
= B-lactam/ B-lactamase inhibitor



Aspiration pneumonia

Aspiration pneumonia empiric therapy

The causative organisms in aspiration pneumonia have been
noted to be similar to those of CAP or HCAP

Patients with severe periodontal disease, putrid sputum, or a
history of alcoholism with suspected aspiration pneumonia may
be at greater risk of anaerobic infection.

One of the following antibiotic regimens is suggested for such
patients:

Piperacillin-tazobactam
Imipenem

Clindamycin or metronidazole plus a respiratory
fluoroquinolone plus ceftriaxone



Aywyn

o Xwpic mpodlabeoikou¢ (yia avoepofia) / Mn ToEKOC

kepaAoomopivn 3N¢ yeviag + LaKPOALSN
N $AOUOPOKIVOAOVN

e YoBapn nvevpovia / To&LkOC

Pip/Taz rj imipenem/cilastatin + Bavkopukivn +/- KAwSapukivn

Ta koptikoelbn bev exovv Jcaon TapA LLOVO OTNV OVTLLETWTILON
KOTAOTAOEWV OTIWC Bpoyxoomacpoc, onmtko shock, ARDS



Infections in the
Immunocompromised

Immune Deficit?

Meds, GVHD, s/p splenectomy, s/p
- transplant, |
hypogammaglobulinemic, T cell

deficiencies?

Ty

ymmunity vs. nosocomial




Major immunocompromised host groups

HIV/AIDS

Solid organ and hematopoietic cell transplants

Malignancy on chemotherapy or radiation therapy

Primary immunodeficiencies and autoimmune diseases
Acquired immunodeficiencies: asplenia, long-term steroid use



Underlying Immune Defects
Determines Risk of Infection

* Encapsulated bacteria  Intracellular pathogens
* 5. Pneumo * Mycobacteria
* H.Influenza * Legionella
* N. meningitidis * listeria
* Capnocytophaga conimorsus * Nocardia
* Bordetella holmesii » Strongyloides
* Parasites * Fungi
* Giardia * Histoplasma
* Cryptosporidia * Cryptococcus
* Salmonella » Candida
* Campylobacter * Molds: Aspergillus, Mucor
* Pneumocystis
* Viruses

* Herpes viruses: CMV, EBV, HSV, VZV,
HHV6



Levels of Immunosuppression &
Risk of Infections

* Primary combined * Asymptomatic HIV with CD4 2200
immunodeficiency « Lower daily dose of systemic

¢ Receiving cancer chemotherapy corticosteroids

* Within 2 months after solid * Methotrexate <0.4mg/kg/week;
organ transplantation azathioprine <3mg/kg/day, or 6-

* HIV with CD4 <200 mercaptopurine <1.5mg/kg/day

* Daily corticosteroid therapy with
dose 220mg or prednisone or
equivalent for 2 14 days

* Receiving certain biologic
immune modulators- tumor
necrosis factor-alpha (TNF-a)
blocker or rituximab

Rubin et al, CID 2013: 1-57.
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Complications

Superinfection

drug toxicity

empyema

sepsis

pneumothorax

acute respiratory distress syndrome (ARDS)



Emergency Department Care

e|nitial stabilization and resuscitation of the patient as needed

according to "ABCs":

o Circulation: crystalloid intravascular resuscitation with or without
vasopressor support

o Airway/Breathing: positive pressure ventilatory support or endotracheal
intubation with mechanical ventilation

*Diagnostic measures including:

o Basic bloodwork

Sputum Gram stain and cultures

Serologies including serum and urine antigen
Imaging including radiography and CT

Blood cultures

O O O O

*Empiric antimicrobial therapy based on most likely pathogens

°In the case of PCP pneumonia, recommendations are for adjuvant
corticosteroid therapy when a room air arterial blood gas pO2 is <70,
or if the A-a gradient is >35.
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