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« CAP:
« Antibiotics duration (JAMA Intern Med. 2016;176(9):1257-1265)
« Steroid in CAP (Cochrane Database Syst Rev. 2017 Dec 13;12:CD007720)
. (Clin Infect Dis. 2018 Jan 18;66(3):346-354)
* Risk of heart failure (BMJ. 2017,;356:413)

« HAP/VAP:
 ATS guideline 2016 (Clin Infect Dis. 2016; 63: e61-e111)
« ERS qguideline 2017 (Eur Respir J. 2017; 50: 1700582)
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JAMA Intern Med. 2016;176(9):1257-1265

« Multicenter, noninferiority randomized clinical trial

* From January 1, 2012, through August 31, 2013 in Spain.

« A total of 312 hospitalized patients diagnosed as having CAP
* Intervention group vs. control group

Primary outcome: Clinical success rate at days 10 and 30
CAP-related symptoms at days 5 and 10

o Table 10. Criteria for clinical stability.
ATS/IDSA 2007 guideline

Temperature =37 .8°C
. T Heart rate =100 beats/min
Deraline of Antibintie: Therap'gr Respiratory rate =24 breaths/min

Systolic blood pressure =90 mm Hg

32. Patients with CAP should be treated for a minimum of Arterial oxygen saturation =90% or pO, =60 mm Ha on room air
lcvcl I evidence), should be afebrile for 4872 Ability to maintain oral intake®
h, and should have no more than 1 CAP-associated sign Normal mental status®
of clinical instability (table 10) before discontinuation NOTE. Criteria are from [268, 274, 294]. p0,, oxygen partial pressure.
of th-:-rap}' {|-‘:".-'|:1'1 11 -:-vidcm:r:]l. []."nr-lﬁdcr;itc recom- ¥ Important for discharge or oral switch decision but not necessarily for

) determination of nonfesponse.
mendation.)
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Table 2. Results for the Primary Study Outcomes

Outcome Control Group Intervention Group P Value
Intent-to-Treat Analysis
Total No. of participants 150 162
Clinical success, No. (%)*

At day 10 71 (48.6) 90 (56.3) 18

At day 30 132 (88.6) 147 (91.9) 33
CAP symptom questionnaire score, mean (SD)®

Atday 5 24.7 (11.4) 27.2 (12.5) .10

At day 10 18.6 (9.0) 17.9 (7.6) .69
Per-Protocol Analysis
Total No. of participants 137 146
Clinical success, No. (%)*

At day 10 67 (50.4) 86 (59.7) A2

At day 30 126 (92.7) 136 (94.4) .54
CAP symptom questionnaire score, mean (SD)®

Atday 5 243 (11.4) 26.6 (12.1) .16

At day 10 18.1 (8.5) 176 (7.4) .81

Abbreviation: CAP, community-acquired pneumonia. was as follows: clinical success at day 10, 2.1%; clinical success at day 30, 1.0%;
2 Percentages exclude patients with missing data. In the intent-to-treat CAP symptom questionnaire score at day 5, 3.1%: and CAP symptom

population, the percentage of missing data for each variable was as follows: Questionnaire score at day 10, 3.8%.
clinical success at day 10, 1.9%; clinical success at day 30, 0.9%:; CAP symptom  ®On the CAP symptom questionnaire, which is a specific and validated
questionnaire score at day 5, 3.8%:; and CAP symptom questionnaire score at patient-reported outcome measure based on 18 items, higher scores indicated

day 10, 4.4%. In the per-protocol population, the percentage of missing data more severe CAP-related symptoms (range, 0-90).
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Table 4. Results for Secondary Study Outcomes in the Per-Protocol Analysis®

Control Group Intervention Group

Outcomse (n=137) {n = 146) P Value
Time, median (IQR), d

Taking antibéotics 10 (10-11) 5 {5-6.5) < 001

Mot taking antibiotics 21 (10-27) 25 (5-32) 001

Taking intravenous antibiotics 2 (1-4) 3 {2-4) 22

Until clinical improvement 12 (8-18) 12 (7-15) -1

Return to normal activity 18 (9-25) 15 {10-21) 36
Radiographic resolution at day 30 93 (73.2) 112 (81.2) A2
In-haspital mortality 2(1.5) 3(2.1) ».99
30-d Mortality 3(2.2) 3(2.1) > 99
Recurrence by day 30 & (4.4) 4 (2.8) 53
Readmission by day 30 9 (B.6) 2 (1.4) A0z




 IDSA/ATS recommendations for duration of antibiotic
treatment based on clinical stability criteria (minimum 5 days)
can be safely implemented in hospitalized patients with CAP



Cochrane Database Syst Rev. 2017 Dec 13;12:CD007720.
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Library

Cochrane Database of Systematic Reviews

Corticosteroids for pneumonia (Review)

Stern A, Skalsky K, Avni T, Carrara E, Leibovici L, Paul M

17 RCTs comprising a total of 2264 participants
Adults: 13 RCTs, ~ 2000 patients




JAMA. 2015:313(7):677-686 « Severe CAP and a high inflammatory response (CRP >150 mg/L)
IV methylprednisolone 0.5 mg/kg/12 hours vs placebo 5%, 36

Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Corticosteroids on Treatment Failure Among AlZh O[Lf &0

Hospitalized Patients With Severe Community-Acquired * Less treatment failure

Pneumonia and High Inflammatory Response  Steroid group (8 patients [13%]) vs placebo group (18
A Randomized Clinical Trial patients [31%]),

A i M e el D, P i€ | R, M, WSt Aot At .. M e D, e L D PHD « OR, 0.34 [95% Cl, 0.14 to 0.87]; P = 0.02

 In-hospital mortality did not differ between the 2 groups

Lancet 2015; 385: 1511-18
« CAP

* Prednisone 50 mg daily vs placebo for 7 days
Adjunct prednisone therapy for patients with community-

: , : : « Shorter time to clinical stability
acquired pneumonia: a multicentre, double-blind, . .
randomised, placebo-controlled trial » Steroid group (3-0 days) than in the placebo group (4-4

; % Cl 1-15-1-50, P<0-0001
Claudine Angela Blum*, Nicole Nigro*, Matthias Briel, Philipp Schuetz, Elke Ullmer, Isabelle Suter-Widmer, Bettina Winzeler, Roland Bingisser, d a yS, H R 1 ° 3 3 1 9 5 (o] ° i I} < *

Hanno Elsaesser, Daniel Drozdov, Birsen Arici, Sandrine Andrea Urwyler, Julie Refardt, Philip Tarr, Sebastian Wirz, Robert Thomann,
Christine Baumgartner, Hervé Duplain, Dieter Burki, Werner Zimmerli, Nicolas Rodondi, Beat Mueller, Mirjam Christ-Crain
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Outcomes Anticipated absolute effects* (95% Cl) Relative effect ne of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Risk with control Risk with corticos-
teroids
Mortality - adults Study population RR0.66 1863 BPHEO
(0.47 to 0.92) (11 RCTs) MODERATE !
82 per 1000 53 per 1000
(38 to 74)
Mortality - adults - se-| Study population RR0.58 995 BBHEBEO
vere CAP (0.40 to 0.84) (9 RCTs) MODERATE !
131 per 1000 76 per 1000
(52 to 110)
Mortality - adults - Study population RR0.95 868 BHEBO
non-severe CAP (0.45to 2.00) (4 RCTs) MODERATE 2
29 per 1000 28 per 1000

(13 to 58)



Death from any cause, Cochrane Database Syst Rev. 2017 Dec 13;12:CD007720.
radiographic progression or
clinical instability at day 5-8

/
Outcomes Anticipated absolute effects* (95% Cl) Relative effect nc of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Risk with control Risk with corticos-
teroids
Early clinical failure - Study population RR0.40 1324 EHBO
adults (0.23 to 0.70) (6 RCTs) MODERATE
373 per 1000 149 per 1000
(86 to 261)
Early clinical failure - Study population RR0.32 419 T
adults - severe CAP (0.15t0 0.70) (5 RCTs) HIGH 3
422 per 1000 135 per 1000
(63 to 296)
Early clinical failure Study population RR0.68 905 T
- adults - non-severe (0.56 to 0.83) (2 RCTs) HIGH
CAP 352 per 1000 240 per 1000

(197 to 292)
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No. of No. of
QOutcome or subgroup title studies participants Statistical method Effect size
8 Time to clinical cure - adults 9 1322 Mean Difference (IV, Random, 95% CI) -1.83 [-2.45, -1.21]
9 Time to clinical cure - children 4 Mean Difference (IV, Random, 95% CI) Subtotals only
9.1 Bacterial pneumonia 3 225 Mean Difference (IV, Random, 95% CI) -1.57 [-2.55, -0.60]
9.2 Viral pneumonia 1 41 Mean Difference (IV, Random, 95% CI) 1.70 [-2.50, 5.90]
10 Need for mechanical ventilation 4 1030 Risk Ratio (M-H, Fixed, 95% CI) 0.40 [0.20, 0.77]
- adults
11 Development of shock - adults 6 415 Risk Ratio (M-H, Fixed, 95% CI) 0.18 [0.09, 0.34]
12 Need for ICU transfer - adults 4 1164 Risk Rario (M-H, Fixed, 95% CI) 0.73 [0.45, 1.18]
13 Length of hospitalisation - 9 1658 Mean Difference (IV, Random, 95% CI) -2.91 [-4.92, -0.89]
adults
14ﬂgth of ICU stay - adults 8 342 Mean Difference (IV, Fixed, 95% CI) -1.88 [-2.96, -0.81]
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Outcome or subgroup title

No. of

studies participants

No. of

Statistical method

Effect size

16 Pneumonia complications -

adults + children
17 Secondary infections - adults
18 Secondary infections - children
18.1 Bacterial pneumonia
19 Any adverse events - adults
20 Hyperglycaemia - adults

21 Gastrointestinal bleeding -
adults

22 Neuropsychiatric side effects -
adults

23 Adverse cardiac events - adults

9

=] =] W W W =]

1632

1533
225
225
1028
1578
1190

1149

1249

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Difference (M-H, Fixed, 95% CI)
Risk Difference (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

0.58 [0.40, 0.84]

1.19 [0.73, 1.93]
0.0 [-0.03, 0.03]
0.0 [-0.03, 0.03]
1.21 [0.99, 1.47]
1.72 [1.38, 2.14]
0.91 [0.40, 2.05]

1.95 [0.70, 5.42]

0.60 [0.32, 1.13]



» Corticosteroid therapy reduced mortality and morbidity In
adults with severe CAP

» Corticosteroid therapy reduced morbidity, but not
mortality, for adults with non-severe CAP

» Corticosteroid therapy was associated with more adverse
events, especially hyperglycemia, but the harms did not seem
to outweigh the benefits.
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Corticosteroids in Patients Hospitalized With Community-
Acquired Pneumonia: Systematic Review and Individual
Patient Data Metaanalysis
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Individual patient data meta-analysis
' 1506 individual patients in 6 trials




Table 2. Baseline Characteristics of the Pooled 1506 Patients from
6 Randomized Clinical Trials on Adjunctive Corticosteroid Therapy in

Community-Acquired Pneumonia

Corticosteraid  Placebo
Characteristic {M = B} i = 758)
Age {yl, meadian (I2R) 71 (56=81) 70 {55=-81)
Femala sex, no. (%) 318 (42.5) 294 (38.8)
Current smoker, no. (%) 1959 (278) 189 (26.4)
Antibiotic treatment before hospitalization, 227 (30.5) 233 (30.9)
no. (%]
Immediate admissicn to intensive care unit, 70{9.4) 77102
no. (%)
Clinical parameters
Diays with symptoms, rmedian (ICQR) 4 {2=7) 4 (2=7)
Temperature (°C), median (IQR) 378 371-38.68) 379 (371-38.6)

Systolic blood pressure immHa),
median (2R}

126 (112=141)

126 (112=141)

Heart rate (beats per minl, madian (IQR) 90 (78-105) 90 {77-106)
Respiratory rate (breaths per min} 24 (19=30) 24 {19=30)
5a0, (%), median (IOR) 94 (32-0E) 95 (32-97)
Confusion, no. (%) 70 (9.9 709.5)
Laboratory values
C-reactive protein (mg/Ll, madian (IQR) 191 (93-290) 183 (B4-292)
White-blood-cell count (10° cellsiL), 12.7(8.3-16.7) 12,6 (9.0-18.7)
meadian (IOR)
Glucose (mmolLh, median (1CQR) 6.9 (5.9-8.4) 6.8(5.9-8.2)
Pasitive blood cultures (bacterial community- 89 {12.B) a7 {12.5)
acquired pneumonia), no. (%)
3l score®
clazs |, nao. (%) 83 (1.1} 79 (10.4)
class 1, no. (%) 132 (177 135 (178}
clazs I, no. (%) 127 (1700 172 (22.7)
class IV, no. (%) 285 (38.1) 280 (33.00
class W, no. (%) 121 (16.2) 122 (16.1)
Total PSI scora (peints), median (IQR) 95 (68-120) 90 {BE-114)

Clin Infect Dis. 2018 Jan 18;66(3):346-354

Identified pathogen

Streptococcus pNaumonia 171 (22.9) 154 (20.3)
Other pathogen® 146 (19.5) 184 (24.3)
Mo pathagen found 431 (576) 420 {55.4)
Mumber of systemic inflarnmatory

response syndrome criteria
0, no. (%) 32 (4.5) 19 (2.6)
1, no. {%) 137 (19.1) 151 (20.4)
2, no. %) 246 (34.2) 239(33.2)
3, no. (%) 213 (29.8) 218 (30.2)
4, no. %) 91 (12.7) a4 {13.0)
Comorbidities
Diabetes mellitus (any typel, no. (%) 123 (16.4) 130 (172)
Inzulin treatmeant, no. (%) 57 (17 46 {6.2)
Chronic obstructive pulmonary disease, no. (%) 125 (16.7) 112 (14.8)
Chronic heart failure, no. (%) 134 (179) 126 (16.7)
Carebrovascular disease, no. (%) 86 (11.5) 781(10.3)
Reanal disease, no. (%) 153 (20.5) 139 (18.4)
Active neoplastic diseasa, no. (%) 46 (6.2) 49 {6.5)
Liver diseasa, na. (%) 22 (3.0) 15 (2.0}
Coinfections at admission, no. (%] 48 (71} 50 {73}

Abbreviations: I0R, interguartile range; PSI, pneumaonia severity indes.

“P%l is a clinical prediction rule to calculate the probability of morbidity and mortality amang
patients with community-zcquired pneumaonia. P51 risk class |: aged <50 years and no risk
tactors; Il: <70; lll: 71-80; IV: 91-130; V: =130 paoints.

Y0 330 patients with ather identified pathogens, there weare, for exampla, 45 (13.6%) with
Legionaila spacias, 31 (3.4%) with influenza wirus A or B, 29 [B.8%) with Hasmophilus
infivenzae, 29 (8.8%) with Coxdella bumeti, 25 (76%) with Mycoplasma pneumonias, and
12 (5.5%) with Chlamydophila species.
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Table 3. Primary and Secondary Outcomes at 30 days After Randomization Using Random Intercepts for Included Trials

Intention-to-Treat Regression analysis, OR or

Outcome Corticosteroid (n = 748) Placebo (n = 758) Coefficient (95% Confidence Interval), PValue

Primary

All-cause mortality, no. (%) 37 (5.0 45 (5.9) OR 0.75(0.46 to 1.21), P= .24

Secondary

Secondary intensive care unit admission, no. (%)° 38 (5.6) 43 (6.3) OR0.74(0.45t0 1.21), P= 23

Length of hospital stay, days 7.0 (56.0-11.0) 8.0 (5.0-12.0) -1.15 days (-1.75 to -0.55), P < .001

Time to clinical stability, days® 3.0(2.0-5.4) 4.0 (2.5-70) -1.03 days (-1.62 to -0.43), P= .001

Intravenous antibiotic treatment, days® 4.0 (3.0-6.0) 5.0 (3.0-7.0) —0.62 days (-1.07 t0 -0.16), P= .01

Early (<72 hours) treatment failure, no. (%)° 401(5.7) 45 (6.4) OR 0.84 (0.53 t0 1.34), P= .47

Late (>72 hours) treatment failure, no. (%)° 67 (9.5) 66 (9.3) OR 0.97 (0.67 to 1.40), P= .86
* Community-acquired pneumonia-related rehospitaliza- 33 (5.0) 18 (2.7) OR185(1.03t0 3.32), P=.04

tion, no. (%)°

Nosocomial infections, no. (%) 33 (4.4) 25 (3.3) OR 1.31 (0.77 t0 2.24), P= .32

Hyperglycaemia requiring insulin, no. (%) 160 (22.1) 88 (12.0) OR 2.15 (1.60 to 2.80), P < .001

Empyema/complicated parapneumonic effusion, no. (%) 12 (1.6) 14 (1.9) OR 0.90 (0.41 to 1.96), P= .79

Gastrointestinal bleeding, no. (%) 5(0.7) 5(0.7) OR0.95(0.27 t0 3.33), P= .93

Neuropsychiatric complications, no. (%) 6 (0.8) 2(0.3) OR 2.98 (0.60 to 14.9), P= .18

Data are median (interquartile range) or n (%) unless otherwise stated.
Abbreviation: OR, odds ratio.

EPE. =Y =T e =] ~Talaalin

*Da
“Data on early or on late treatment failure were not available from Fernandez-Serrano et al. and from Confalonieri et al. [8, 21] (ie, analysis based on 1411 patients).
®Data on community-acquired pneumnonia-related rehospitalizations within 30 days of discharge were not available from Torres et al. [9] (ie, analysis based on 1386 patients).

'Data on hyperglycemia requiring insulin treatment were not available from Confalonieri et al. [8] {ie, analysis based on 1460 patients).
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Table 4. Subgroup Analyses for the Primary Outcome All-Cause Mortality at 30 days After Randomization Using Random Intercepts for Included Trials

Logistic Regression, Odds Ratio (95% P for Heterogeneity
Subgroup Variable Corticosteroid (n = 748) Placebo (n = 758} Confidence Interval), PValue (Interaction)®
Pneumonia severity index” .35
class I-lll, no. (%) 3 (0.9) 2 (0.5) 1.70 (0.28-10.3), P = .56
class IV andV, no. (%) 34 (8.4) 43 (11.6) 0.70 (0.44-1.13), P= .14
Initial intensive care admission .20
No, no. (%] 33 (4.9) 33 (4.9) 0.85 (0.50-1.45), P = .54
Yes, no. (%) 4 (5.7) 12 (15.6) 0.34 (0.10-1.12), P = .08
Initial median C-reactive protein g2
< 188 mg/L, no. (%] 21 (5.8) 24 (6.4) 0.84 (0.44-1.61), P = .61
> 188 mg/L, no. (%) 16 (4.3) 20 (5.5) 0.68 (0.32-1.43), P = .31
Systemic inflammatory response system criteria .08
0-1, no. (%) 11 (6.4) 7(4.1) 1.70 (0.60-4.79), P = .31
2 or more, no. (%) 22 (3.9) 33 (5.9) 0.59 (0.33-1.06), P = .08
Antibiotic treatment before hospital admission 23
No, no. (%) 25 (4.8) 26 (5.0) 0.93 (0.51-1.70), P = .83
Yes, no. (%) 12 (5.3) 18 (7.7) 0.48 (0.21-1.10), P = .08

#Logistic regression model including an interaction term of the respective subgroup variable with treatment group.

“The pneumonia severity index (PSI) is a clinical prediction rule to calculate the probability of morbidity and mortality among patients with community acquired pneumonia. PSI risk class I:
aged =50 years and no risk factors; |l: < 70; lll: 71-80; IV: 91-130; V: =130 points.
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Treatment effect function for PSI - Qutcome LOS
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Figure 2. Multifractional polynomial interaction for pneumonia severity index

score. Abbreviations: Cl, confidence interval; LOS, length of stay; PSI, pneumonia
severity index.



Clin Infect Dis. 2018 Jan 18;66(3):346-354

Online Supplement 12. Subgroup analyses for the secondary outcome CAP-RELATED RE-HOSPI-
TALIZATION within 30 days after randomization®

Subgroup variables Corticostercid (n=745) Placebo (n=759) Logistic reression, OR (9504CT), p-value g;‘“ ]’“E'“:Igf’"""f
Prnenmonia severity indew: -0y
[ D=1 clzss 10 — no_(oa) 16 {3-1) 5 (14 380 (138-10-3), p=0-01 |
DS class TV-V — o, (%) 17 (4-8) 13 (4-3) 1-15 (0-55-2-43), p=0-T2
Initizl intensive care admizzion -
Mo - no. (%) 32 (32 18 (28) 1-80 (1-00-3-25), p=0-03
Ve - no. (%) 122 0 (0-0) -
Initial median CRP 0-13
CRP=< 188 mz'L - no. (%) 13 (3-8) 11 (3-1) 119 (0-52-2-70), p=0-68
CRP> 188 ms'L — no. (%) 20 (59) 723 262 (1-21-7-02), p=0-02
Byztemic Inflammatory Fesponsa Syvatam -:‘ita‘ia i0-18
0-1 — no. (%) 8 (56 1(13) 55 (D-87-21-5), p=0-035
2 or mor= — no. (%) 23 (4-6) 16 (3-2) 145 (0-75-2-78), p=0-27
Antibiotic restment befors hospital admissicn 027
Mo — no. (%) 21 (32 14 (28) 50 (0-75-3-003, p=0-23
e — no. (%) 12 (7T 4(24) 342 (1-07-10-9), p=0-04

* Values are given as median days (interquartile range), if not labeled otherwise.
T Logistic regression model 11:u::11|:.udmﬂr an mteractmn term of the respective subgroup variable with treat-

ment group e e
t The . The dlfference in rehospitalizations was orbidity
and moftalit due predominantly to patients with nonsevere CAP 70, IIT: 71-

90, IV: 91-130; V: = 130 points.
Abbreviations: CRP, C-reactive protein; CIL, confidence interval



Online Supplement 18. Aggregate data meta-analysis for ALL-CAUSE MORTALITY at 30 days after
randomization stratified by availability of individual patient data using Peto’s method

Comicogerids Haceho Pato Odds Ratio Peto Odds Ratio
Study or Suboroup Bents  Totd Bwerts Total Weight  Peto, Fixed, 95% Cl Yed Pato, Fixed, 920 C]
T4 [P0 not avalable
EFGhamrany et al. 2006 3 17 B 17 T0% 041 002, 1.868] 2006 -
Sabry and Omar 2011 2 40 B 4 TA% 03300, 1.43] 2011 -
Mafae et al. 2013 4 1l B X0 B2% 012 003, 086] 2013 -
Subtota (9585 C1) 117 T M3% 0,25 [0.11, 061] il
Total events 4 18
Heterogeneity: Chf = 1.4, f =2 (P = 0., F=0%
Test for overdll effect: 7 = 200 (P = 00EN
112 IPD avlahle
Confalonieri et al. 2006 1] 23 T 33 B2% 010 002, 0.49] 2005 T
Snijders ef al. 2010 3] 100 B 14 117% 104033, 3.34] 2010 N
Meipis et al 2011 2] 148 9 1|3 174A% 103 [0.40, 2668]) 2011 —
Fernandez-Serrana et al. 2011 1 23 1 &H  20% 113007, 1878 2011 ;
Torres et al. 2015 3] 1 9 =2 136% 061[0.21,180] 2015 — 1
Blum et al. 2015 15 a2 13 3 ZTB% 116 [0, 247 2015 ;[l—
Subtota (95%% 1) T48 ™8 TI% 082 [052, 1.28]
Total events ar 45
Heterogeneity: Chf = 8.29, of =5 (P =0.14); F = 40%
Test for mverall effect: £ =087 (P =033
Tatal (9505 C1) =) E35 000G 0 [043, 0.5 4
Total events & 3
Heterogeneity: Chf = 1513, df=8 (P =0 0&);, F = 4% N1 01 o o

Test for overall effect: 2 =219 (P =003

_ Favours coicosteroids — Fawours placebn
Test for subqroup differences: ChF=5.40, df= 1{P =002, F=815%



« Adjunct corticosteroids for patients hospitalized with CAP
« Reduce time to clinical stability

« Reduce length of hospital stay by approximately 1 day
(predominantly severe CAP)

« Without a significant effect on overall mortality

e But with an increased risk for CAP-related rehospitalization
(predominantly non-severe CAP) and hyperglycemia.
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Steroids for Community-Acquired Pneumonia:
The Body of Evidence Grows

Damal [ Droesfary MDD MY SFFM FACF rawewrngs Sfarr A af 2l Coclirame Dafzbaca Sref Hay
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Two meta-analyses support systemic corticosteralds for hospitalized patients with CAF — especially severe
CAPRP

 Low dose (~40mg), short course (3-7days) systemic

corticosteroids should be considered for hospitalized adults
with severe CAP
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RESEARCH

OPENACCESS * Risk of heart failure after community acquired pneumonia:
prospective controlled study with 10 years of follow-up

Dean T Eurich,"2 Thomas | Marrie,? Jasjeet K Minhas-Sandhu,? Sumit R Majumdar'-%*

« Six hospitals and seven emergency departments in Edmonton, Alberta,
Canada, 2000-02.

« Cohort study, prospectively recruited
« 4988 : CAP w/o history of HF

« 23060 : controls matched on age, sex, and setting of treatment
(inpatient or outpatient) with up to five adults without pneumonia

« Qutcome: Risk of hospital admission for HF up to 2012
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Fig 1| Cumulative incidence of heart failure.
CAP=community acquired pneumonia
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Table 2 | Risk of heart failure or heart failure and death among patients with community acquired pneumonia and
controls. Values are numbers (percentages) unless stated otherwise

Controls Patients with Adjusted hazard
Analyses (n=23060) pneumonia (n=4988) ratio (95% CI) Pvalue
Primary analysis
VIncident heart failure:
Combined endpoint 1712 (7.4) 592 (11.9) 1.61 (1.44 to 1.81) <0.001
Inpatients 875 (11.0) 334 (18.3) 1.94 (1.64 10 2.29) <0.001
Outpatients 837 (5.6) 258 (8.2) 1.33(1.12 to 1.57) <0.001
Secondary analyses
Incident heart failuredyithin 90 days:
Combined endpoint 145 (0.6) 68 (1.4) 1.52 (1.08 to 2.13) <0.001
Inpatients 80 (1.0) 41(2.3) 1.45 (0.90 to 2.34) 0.1
Qutpatients 65 (0.4) 27 (0.9) 1.38 (0.79 t0 2.39) 0.3
Incident heart failuré within 1 year:
Combined endpoint 321 (1.4) 164 (3.3) 1.86 (1.501t0 2.32) <0.001
Inpatients 181 (2.3) 106 (5.8) 1.96 (1.46 t0 2.64) <0.001
QOutpatients 140 (0.9) 58 (1.8) 1.54 (1.08 to 2.20) 0.019

Incident heart failure or all cause mortality:

Combined endpoint 6041 (26.2) 2035 (40.8) 1.53 (.44 10 1.63) <0.001
Inpatients 3172 (39.8) 1178 (64.5) 177 (1.62t0 1.93) <0.001
Outpatients 2869 (19.0) 857 (27.1) 1.34 (1.23 10 1.47) <0.001
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Supplemental Table 1 — Risk of Heart Failure Among Cases and Controls Stratified by Age

N=28 048 Control Case Adjusted Hazard p-value

Ratio with 95%

Confidence interval

< 65 years (n, %) \ n=15838 n=3226

Incident HF Overall Follow-up

Combined | 347 (2.2) 155 (4.8) 1.98 (1.55t02.53) | <0.001
Inpatients 126 (3.1) 75 (8.9) 3.6 (2.29 to 5.7) <0.001
Outpatients 221 (1.9) 80 (3.4) 1.46 (1.05 to 2.0) 0.02
Combined 1365 (18.9) 437 (24.8) 1.55 (13610 1.77) | <0.001
Inpatients 749 (19.0) 259 (26.3) 1.77 (1.47 to 2.1) <0.001
Outpatients 616 (18.7) 178 (22.9) 1.31 (1.07 to 1.60) 0.01
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Main analyses

Incident heart failure (HF) l:i

Sensitivity analyses

Inclusion of HF during index pneumonia event e

Exclusion of HF during first year iﬂ

Inclusion of emergency department HF related events iIEE

Risk of stroke after pneumonia i,

Risk of fractures after pneumonia =

Exclusion of patients using diuretics 1__.3_9

Competing risk analysis with death i

Pneumococcal bacteraemia -

Non-pneumococcal bacteraemia —

0.5 1.5 2.5 3.5 4.5 5.5

Reduced Increased
risk risk

Fig 2 | Adjusted hazard ratios for incident heart failure in patients with community
acquired pneumonia compared with controls



* Pneumonia increases systematic oxidative stress and
inflammatory markers (eqg, circulatory cytokines)

« 2 Increased risk of thrombogenesis, destabilization of
atherosclerotic plaques, and endothelial dysfunction

* = |ncreased rates of ischaemic heart disease, atrial fibrillation,
and reduced ventricular function

 Even in those with young adults, less severe pneumonia
* Over the long term



RHAP/VAP
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guidelines for the management of
hospital-acquired pneumonia and
ventilator-associated pneumonia

Guidelines for the management of hospital-acquired pneumonia (HAP)/
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Changes from previous guidelines

« HCAP excluded

e Early vs late onset > MDR risk high vs low, mortality risk high
vs low

» Microbiological methods to diagnose

« Emphasis on use of local antibiograms

« 2 empirical antipseudomonal agents for only high risk pts
 Duration of treatment : 7-8 days



Antimicrob Agents Chemother. 2014;58:5262-8

HCAP excluded

« HCAP are not at high risk for MDR pathogens

« Underlying patient characteristics are also important
independent determinants of risk for MDR pathogens

« Recommendations regarding MDROs should be based on
validated risk factors and not just healthcare exposure
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Early vs late onset > MDR high vs low risk

TABLE 2 Relationship between the frequency of multidrug-resistant [MDR) pathogens in
early-onset nosocomial pneumonia (EOP)” versus the overall frequency of MDR pathogens
causing hospital-acquired pneumonia (HAP)

First author [ref.] MDR in EOP % MDR in HAP overall %
MoNTRAVERS [49] Similar to overall 34

Leroy [50] 19 30

Ferrer [19] 26

Perser [51] Similar to overall
Restrepo [20] 27.8 30
MARTIN-LoecHEs [18] 51 57

ArvaniTis [52] 10 25

VeErHAMME [53] 52

*. EOP was defined as occurring <5 days after admission.




Risk factor of MDR

e ATS:  ERS:

Table 2. Risk Factors for Multidrug-Resistant Pathogens o Previous a ntl bIOtIC use

Risk factors for MDR VAP « Recent prolonged hospital stay
Prior intravenous antibiotic use within 90 d (>5 days of hospita lisation)
Septic shock at time of VAP . . . .
ARDS preceding VAP « Hospital settings with high rates
Five or more days of hospitalization prior to the occurrence of VAP (> 25%) Of M DR pathogens,
Acute renal replacement therapy prior to VAP onset . PreViOUS M D R COlOn ization

Risk factors for MDR HAP

Prior intravenous antibiotic use within 90 d
Risk factors for MRSA VAP/HAP

Prior intravenous antibiotic use within 90 d
Risk factors for MDR Pseudomonas VAP/HAP

Prior intravenous antibiotic use within 90 d

Abbreviations: ARDS, acute respiratory distress syndrome; HAP, hospital-acquired
pneumonia; MDR, multidrug resistant; MRSA, methicillintesistant Staphylococcus aureus;
VAP, ventilator-associated pneumonia.



Risk factor of MDR

o ATS:

Previous antibiotic use,

Recent prolonged hospital stay
(>5 days of hospitalisation)

Hospital settings with high rates
(>25%) of MDR pathogens,

Previous MDR colonization

 Previous antibiotic use,

» Prolonged hospital stay
(>5 days of hospitalisation)

 Septic shock

« ARDS

. * Acute renal replacement therapy

Risk factors for+
Prior intravenous antibiotiC USe v e=ooa.

Abbreviations: ARDS, acute respiratory distress syndrome; HAP, hospital-acquired
pneumonia; MDR, multidrug resistant; MRSA, methicillintesistant Staphylococcus aureus;

VAP, ventilator-associated pneumonia.



Microbiological methods to diagnose

Semiquantitative Quantitative

- Presence or absence of pathogenic germs in culture

_ _ » Threshold count of bacterial growth to ditferentiate
« Described growth as light, moderate or heavy

o . between infection vs. colonization of lower airways.
|nVOS|VQ SOmphng + Requires no specialized microbiologic methods ctween inlection vs. colonization of fower atnways
Bronchoscopic techniques or mini-BAL:

- Bronchoalveolar lavage (BAL) >10* CFU/mL = CULTURE RESULT - = CULTURE RESULT -
+ Protected specimen brush (PSB) >103 CFU/mL . . N
+ Blind bronchial sampling (mini-BAL) Organism #1 : Acinetobacter baumannii complex Organism #1 @ Acinetobacter baumannii comples
. B g 10°CRt/ml Colony count CHeavily Colony count ©>100,000 CFU/nL
s (‘} icilli = dmpici|lin/Sulbactam R == 32
% T e e Ticarci | |in/CA R > 129
Piperacillin R »= 128 Piperacillin R == 128
} * o Q Fiperacillin/Tazobac B »= 128 Piperacillin/Tazobac R == 128
Cef otaxime R == Ed Lef otaxine R == 64
Ceftazidime R == B4 LCeftazidime R == G4
Cefepime R »= A4 Cefepime R == Gd
Azt reonan B == Fd l'i'lE’F reanan E :1:= ?g
. ] . : _ mi penem =
Non-invasive Sampling L) el Meropene R >= 16
+ Endotracheal aspiration Rentamicin R == 1G Lentamicin R »= 1h
Ciprof loxacin o= Liprof loxacin =4
Minocycl ine S 2 Minocycl ine 3z
Tigecycline 53 Tigecycline -
colistin S <= .5 colistin 3 <= 0.5
Trimethoprim/Sulfa R s 390 Trimethoprimsaulfa R == 320



Microbiological methods to diagnose

 ATS: non invasive sampling with semiquantative culture
(weak,low)

* Invasive quantative cultures -> below the diagnostic threshold for
VAP -> antibiotics be withheld rather than continued (weak, low)

 ERS: distal quantative or proximal quantative or qualative
culture (strong, low)

* More antibiotic-free days in the invasive sampling 8rouF (5.0 days vs
2.2 days; P < .001) (Fagon et al. Ann Intern Med. 2000;132:621-630)



Treatment

2 empirical antipseudomonal agents for only high risk pts

o ATS:

High risk of mortality
 Ventilator support
 Septic shock

High risk of MDR
* Previous antibiotic use,
* Prolonged hospital stay
(>5 days of hospitalisation)
 Septic shock

« ARDS
_* Acute RRT

 ERS:

High risk of mortality
 Septic shock

High risk of MDR
Previous antibiotic use,

« Recent prolonged hospital stay
(>5 days of hospitalisation)

» Hospital settings with high rates
(>25%) of MDR pathogens,

Previous MDR colonization
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* ATS

Table 4. Recommended Initial Empiric Antibiotic Therapy for Hospital-Acquired Pneumonia (Non-Ventilator-Associated Pneumonia)

Mot at High Risk of Mortality® and no

Factors Increasing the Likelihood of Mot at High Risk of Maortality® but With Factors High Risk of Mortality or Receipt of Intravenous
MASA™ Increasing the Likelihood of MASA™ Antibiotics During the Prior 90 d*°
Ona of the following: COne of the follwing: Two of the following, avoid 2 flactams:
Piperacilin-tazsbactam? 4.5 g [V gbh Piparacillin-tazobactam? 4.5 g [V gbh Piparacillin-tazobactam® 4.5 g [V gbh
OR OR OR
Cefepime® 2 g IV gbh Cefepime” or caftazidime” 2 g IV gBh Cafepime® or ceftazidima® 2 g IV gBh
OR OR OR
Levofloxacin 750 mg IV daily Levoflaxacin 750 mg N daily Levoflaxacin 750 mg IV daily

Ciprofloxacin 400 myg IV g8h Ciprofloxacin 400 myg IV g8h

OR OR
Imipenem® 500 mg IV gbh Imipenam® 500 mg N g6h Imipenam?® 500 mg IV gbh
Meamopenam 1 g IV g8h Meropanam® 1g IV g8h Meropenam® 1g IV g8h

OR OR

Aztreonam 2 g IV gBh Armikacin 15-20 mafkg IV daily

Gantamicin 57 mafkg IV daily
Tebramwyein 57 mafkg N daily

OR
Aztreanam® 2 g IV ggh

Plus: Plus:

Vancomycin 15 mgkg 1V g8-<12h with goal to target  Vancomycin 15 mgfkg IV g8=<12h with goal to target 15-20 mg/mL
15=20 mg/mL trough level (consider a loading trough level consider a loading dose of 2530 mgkg IV = 1 for
dose of 25-30 mgkg = 1 for severa ilness) savare liness)

CR CR

Linezohd 600 mg IV g12h Linezolid 600 mg M g12h

If MRASA coverage is not going to be used, include coverage for MSSA

Options include:

Piparacillin-tazobactam, cefapime, levolloxacin, imipanam,
maropanem. Oxacillin, nafeillin,6 and cefazdin are prefemad for the
treatment of proven MSSA, but would ordinarnily not be used in an
ampine regimean for HAP.

If patient has severa panicillin allergy and aztrecnam is going to be used
instead of any factam-based antibiotic, include covarage for MSSA,

Anbevigtions: HAP, hospitalacqguirsd pneurnania; 1V, intravenous; MRESA, methicilinresistant Sephyfococous sureus; MSSA, methicilinsensitive Sephyiococous sursus.

® Risk factors for mortality include nesd for ventilatory support dus to preunnonia and seotic shock.

B Indications for MRSA coverags include intravenous antibiotic treatrment during the prior 90 days, and treatrnent in a unit where the prevalence of MRSA among 5. sureus isolates is not known
af i3 =30%. Prior detection of MASA by culturs or non-culbure soreening may also nonsass the risk of MAESA. The 20% thrashaold was chosen to balance the nead for affective initial antibiotic
tharapy againat the risks of excessive antibiotic use; hence, individual units can slect to adjust the threshald in accordance with kocal values and prefersnces. f MRSA coverags is omitted, the
antibiotic regiren should includs coverages for MESA.

= If patient has factors incressing the likelihood of gramdnegathe infection, 2 antipssudarmaonal agents ars recommendsd, 1T patient has structural lung disssse increasing the sk of gram-
negative infection fie, bronchiectasis or cystic fiorogis), 2 antipseudornonal agents are recammendad. A high-quality Gam stain fram 3 respiratory specimen with numenows and
predorninant gran-negative acilll provides further support for the diagnosis of 3 gEr-negative pne wmania, induding fermenting and nonghu cose-farmenting Microanganisms.

@ Extended infusions may be appropriate.

= Im the abzance of ather cotions, it isacoeptables to use aztrecnamn as an adjunctive agent with anather flactarn—nased agent becauss it has different targets within the bactenal callwall [137].
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Table 4. Recommended Initial Empiric Antibiotic Therapy for Hospital-Acquired Pneumonia (Non-Ventilator-Associated Pneumonia)

. ATS High risk x v High risk x |.. . Highrisk o |...

. . A o
MRSA risk x| .| MRSA risk o . MRSA risk o
Piperacillin-tazcbactam® 4.5 g [V gbh Piparacilin-tazobactam® 4.5 g [V géh Piparacilin-tazcbactam® 4.5 g IV gbh
R

d 0 .
pE——— E Piper-tazo 2 anjclpseudomonal
\ (avoid 2 b-lactams)

Cefepime
/ceftazidime

High risk of

mortality:

« Ventilator
support,

Septic shock

Cefepime

Piper-tazo

Levofloxacin

e R . Tl . T

Levo/ciprofloxacin Cefepime /ceftazidime

Imi/meropenem .
I O|ETE Imi/meropenem

Levo/ciprofloxacin
IMSSA cover t j 3

ELEONENT Imi/meropenem

OR +

Linezald 600 rmg

Vancomycin
linezolid

If patient has severs pa

instead of amy fdactar aZt reonam

MRSA risk:

« |V anti within
90days,

e >20% of

bramycin

Amikacin/gentamicin/to =

High risk MDR:

« >5 days of
hospitalisation
« Septic shock
ARDS
Acute RRT

>10% G(-) are
resistant to
monotherapy
 Increasing the
likelihood of G(-)
infection :Structura

S.aureus,
* Previous
detection of
MRSA

* Risk factors for martality indude nesd for ventilatory support dus to preumnonia and septic shock.

® Imdicationg for MRSA coverags include intravenous antibiotic treatrnent during the prior 90 days, and treatrent ina w
af 15 =20%. Prior detection of MASA by culturs or non-cufbune soresning may also noneass the nsk of MESA. The 209
therapy against the risks of excessive antitiotic use; hence, individual units can elect 1o adjust the threshold in acoon:
antiniotic regimen should includs coverage for MS5A

Vancomycin
= If patient has factors sing the kelihood of grarsnegative infection, 2 anfinssudormanal agents are necom me

negative infection fie, bronchiectasis or cystic fibrosis)l, 2 antipssudomonal agents ars recommendad. A high

prasdann inant gran-negative hacilli provides further support for the diagnosis of 3 gem-negative pneumaonia, induding fermen fing and nom-glucosefarmenting micno

= Extended infusions may be appropriate.
= I the absence of other options, it is acceptable to use aztrecnam a3 an adjunctive agent with another flactam—based agent because it has different targets within the

\pineevigtions: HAF, hospitalacquired pneurnonia; IV, intravenous; MRSA, methicilinresistant Staphyococous sursus; MS5A, meth I Stive Staphococcus surels.

reus isolates ia mot known
reffective initial antitiotic
A coverane is omitted, the

Jung disease

4 Pseudomonas:

* Not high risk, dst known ->
monotherapy

* High risk -> combination

* Aminoglycoside mono-> x

* Previous antibiotic use
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* ATS

Strong, low-very low

Table 3. Suggested Empiric Treatment Options for Clinically Suspected Ventilator-Associated Pneumonia in Units Where Empiric Methicillin-Resistant
Staphylococcus aureus Coverage and Double Antipseudomonal/Gram-Negative Coverage Are Appropriate

A Gram-Positive Antibiotics With B. Gram-MNegative Antibiotics With C. Gram-Negative Antibiotics With Antipseudomonal
MRSA Activity Antipseudomonal Activity: f-Lactam—Based Agents Activity: Non-f-Lactam—Based Agents
Glycopeptides® Antipseudomonal penicillins® Fluoroquinolones
Vancomycin 15 mg/kg IV g8-12h Piperacillin-tazobactam 4.5 g IV r_;l‘ihh Ciprofloxacin 400 mg IV gBh
(consider a loading dose of 25-30 Levofloxacin 750 mg IV g24h
mg/kg = 1 for severe iliness)
OR OR OR
Oxazolidinones Cephalosporins® Aminoglycosides™*
Linezolid 600 mg IV q12h Cefepime 2 g IV g8h Amikacin 15-20 mg/kg IV q24h
Ceftazidime 2 g IV g8h Gentamicin 5-7 mg/kg IV g24h
Tobramycin 5-7 mg/kg IV q24h
OR OR
Carbapenems” Polymyxins™®
Imipenem 500 mg IV g6h® Colistin 5 mg/kg IV x 1 {loading dose) followed by 2.5
Meropenem 1 g IV gBh mg x (1.5 x CrCl +30) IV g12h (maintenance dose) [135]
Polymyxin B 2.5-3.0 mg/kg/d divided in 2 daily IV doses
OR
Monobactams’

Aztreonam 2 g IV gBh

Choose one gram-positive option from column A, one gram-negative option from column B, and one gram-negative option from column C. Mote that the initial doses suggested in this table may
need to be modified for patients with hepatic or renal dysfunction.

Abbreviations: CrCl, creatinine clearance; IV, intravenous; MRSA, methicillin-resistant Staphylococcus aureus.

# Drug levels and adjustment of doses andfor intervals required.

® Extended infusions may be appropriate. Flease see section Xl on pharmacokinetic/pharmacodynamic optimization of antibiotic therapy.
® On meta-analysis, aminoglycoside regimens were associated with lower clinical response rates with no differences in mortality.

9 The dose may need to be lowered in patients weighing <70 kg to prevent seizures.

Cefepime IV: 2 g every 8 hours Cefepime IV: 1-2 g every 8-12 hours
Gentamicin and tobramycin IV: 5-7 mg/kg/day _ Gentamicin and tobramycin IV: 7 mg/kg/day
Amikacin IV: 15-20 mg/kg/day Amikacin IV: 20 mg/kg/day
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* ERS

HAP/VAP: assess risk for MDR pathogens and mortality

Low MDR pathogen risk and
low mortality risk#

High MDR pathogen risk and/or

>15% mortality risk

/\

No septic shock

Septic shock

Antibiotic monotherapy:

ertapenem, ceftriaxone,

cefotaxime, moxifloxacin
or levofloxacin

Single Gram-negative
agent [if active for >90%
Gram-negative bacteriain
the ICU]
+MRSA therapy

Dual Gram-pseudomonal
coverage
+MRSA therapy

FIGURE 2 Empiric antibiotic treatment algorithm for hospital-acquired pneumonia (HAP)/ventilator-associated
pneumonia [(VAP). MDR: multidrug-resistant; ICU: intensive care unit; MRSA: methicillin-resistant
Staphylococcus aureus. *: low risk for mortality is defined as a <15% chance of dying, a mortality rate that has
been associated with better outcome using monotherapy than combination therapy when treating serious

infection [80].
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igh MDR risk
high rates (>25%) of
MDR pathogens setting
« previous antibiotic use,
* recent >5 days of
hospitalisation

* ERS

HAP/VAP: assess risk for MDR pathogens and mortality

Low MDR, High MDR and/or | \& Previous MDR
low mortality High mortality risk | __\colonization
Lov risk and Hir*_MDR patt ngen risk and/or N
low mortality risk® / >15% mc}\qlity risk
Weak, very low Ertapenlem . Sgptic shock.(-) N Strong, low
» Single-effective Septic Shock

against >90% of

Ceftriaxone Gram (-) according ‘

: to the local
a Cefotaxime | - .
i ! antibiogram pd Dual anti L
W il Lin Pl- Griatm-neuative bacteria in pseudomonal
\per-tazo coverage
Levofloxacm : -
FIGURE 2 eatm Leifeplime JesiEzielime pneumonia (HAP)/ventil~’
fpneu | ventil>
pneumon MSSA NON  Hultid _ e unit; MRSA: ms MRSA ICU >25%
Staphylocq resistant G( risk f¢ Levofloxacin ance of dying, a mon of S.aureus, =
been assS RIS Ut co ination therapy wherfy, MRSA coverage
infection [80]. Imi/meropenem




Treatment: HAP/VAP caused by CRAB

o ATS:

* |V polymyxin (colistin or polymyxin B) (strong, low)
« Adjunctive inhaled colistin (weak, low)
* No adjuctive rifampin (weak, moderate)

* No tigecycline (strong, low)



Treatment: de-escalation

o ATS:

« Suggest de-escalated rather than fixed (weak, low)

* ERS:

« If initial combination therapy is started,
« Continuing with a single agent based on culture results

« Only consider maintaining definitive combination treatment based on
sensitivities in patients with extensively drug-resistant (weak, low)



Treatment: others

« ATS:
« Guided by Local Antibiotic-Resistance Data

VAT, we suggest not providing antibiotic therapy (weak, low)

 Antibiotic dosing be determined using PK/PD data, rather than the
manufacturer’s prescribing information (weak, low)
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Treatment: duration

o ATS:
« 7-day (strong, moderate)
* ERS:

« 7-8-day course (Weak , moderate)

« Also includes patients with nonfermenting
Gram-negatives, Acinetobacter spp. and MRSA with a good response

TABLE 3 Patients in whom short duration of therapy may not be possible and in whom duration
of therapy should be individualised

Initially inappropriate antibiotic therapy
Severely immunocompromised patients (such as neutropenia or stem cell transplant)

Highly antibiotic-resistant pathogens: cystic fibI’OSiS, empyema,
sl su o lung abscess, cavitation
Carbapenem-resistant Acinetobacter spp. rr
Carbapenem-resistant Enterobacteriaceae or necrotizing

Second-line antibiotic therapy (e.g. colistin, tigecycline) pneumonia




Treatment: discontinuation

 ATS: PCT levels plus clinical criteria > clinical criteria alone
(weak,low)

* (It is not known if the benefits of using PCT levels to determine
whether or not to discontinue antibiotic therapy exist in settings
where standard antimicrobial therapy for VAP is already 7 days or
less)

* ERS: do not recommend the routine PCT measurement
« When the anticipated duration is 7-8 days. (strong, moderate)



Use of biomarkers

- ATS: TIEH
* PCT, sTREM-1 + Clinical Criteria < Clinical Criteria alone (weak, low)
« CRP, CPIS + Clinical Criteria < Clinical Criteria alone (strong, moderate)

- ERS: X[ & EI3
- Bedside clinical assessment [%|=, 72, purulence, CXR, WBC,

PaO,/FIO,, CPIS, ODIN, SOFA, SAPS Il and APACHE II]> CRP, PCT, copeptin,
MR-proANP (Strong, moderate)



Take home message

* CAP:
- XN 27|7t-%[A 5 UM4A od 2 O 77X
- Steroid: controversyZt Q2L Y& severe CAPO|A] benefit

» Risk of HF: non severe/young patients®l = long termotH &

« HAP/VAP
« MDR/mortality riskO| 2} empirical therapyOil XtO], risk 7t

Ol 2F double coverage

* Local antibiogram2 &1, sensitivityOl| 2} anti &7

- N & 7|22 7-8€

* Biomarker2Cl= Y&H LEO| SR

[=1;
S
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