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Steroid Non—steroid Odds Ratio
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Clinical Quetion
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Blum 2015 16 382 13 393 W% 1.24[0.59-2.62]
McHardy 1972 3 4 9 86 90% 0.69[0.18-2.71]
Meijvis 2011 g 151 17 153 20.2% 0.82[0.33-2.03]
Wikemi 2007 1 15 0 16 1.6%  3.4100.13-80.49]
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Subtotal (959CI) e Ta7 T3.2% 1.02[0.63-1.68]
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Heterogeneity: Taw=0.00; Chi®=1.33, df=4 (p=088); 1*=0%
Test for overal | effect: Z=0.10 (p=0.92)
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Fernandez-Serrano 2011 1 = 1 22 21% 0.56[0.08-16.27]
Marik 1923 1 14 3 1B 258% 0.33[0.03-3.64]
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(NEJM
Journal Watch

COMMENT

These meta-analyses suggest that low-dose (*40 mq),
short-course (3—7 days) systemic corticosteroids should be
strongly considered for hospitalized adults with severe CAP.
These results do not apply to outpatients with CAP or to
inpatients with hospital-acquired pneumonia or ventilator-
associated pneumonia. Several ongoing randomized trials
probably will clarify steroid use further for pneumonia

indications. —Daniel D. Dressler, MD, MSc, SFHM, FACP

Citation(s) :
Stern A et al. Corticosteroids for pneumonia.
Cochrane Database Syst Rev 2017 Dec 13; 12:CD007720. (https://doi.org/10.1002/14651858.CD007720.pub3)

Briel M et al. Corticosteroids in patients hospitalized with community-acquired Pneumonia: Systematic review and individual patient data metaanalysis.
Clin Infect Dis 2018 Feb 1; 66:346. (https://doi.org/10.1093/cid/cix801)
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Infectious Diseases Society of America

Steroids for Community-Acquired Pneumonia: The Body of Evidence Grows
THMRICHTSZRTAOM4F  TET Y RAHPEITWS

Two meta-analyses support systemic corticosteroids for hospitalized patients with CAP — especially severe CAP.

In 2015, results of two randomized trials showed that systemic corticosteroids were beneficial for some hospitalized patients with
community-acquired pneumonia (CAP; NEJM JW Gen Med Mar 15 2015 and JAMA 2015; 313:677; NEJM JW Gen Med Mar 12015
and Lancet 2015; 385:1511). Now, two new meta-analyses — one by the Cochrane Library, and one by the Infectious Diseases
Society of America (IDSA) — address whether CAP patients should receive systemic corticosteroids routinely.

The Cochrane meta-analysis was a trial-level examination of 13 trials (nearly 2000 adult patients). It showed that systemic
corticosteroids significantly lowered mortality in patients with severe CAP (8% vs. 13%; number needed to treat, 19) but had no
effect on mortality in patients with nonsevere CAP. Steroids also were associated with significantly fewer episodes of new
respiratory failure (3% vs. 5%; NNT, 50) and shock (4% vs. 24%; NNT, 6). Steroids significantly shortened hospital length of stay
by ~3 days.

The IDSA meta-analysis included approximately 1500 patients from 6 trials in a patient-level analysis (trials where patient-level
data could not be ascertained were excluded). Among patients with severe CAP, steroids did not lower mortality significantly
(8% vs. 12% without steroids) but significantly shortened hospital stay (by >1 day); however, steroids also caused significantly
more CAP-related, 30-day rehospitalizations (5% vs. 3%; defined as recurrent pneumonia, other infection, pleuritic pain, adverse
cardiovascular event, or diarrhea; number needed to harm, 44). The difference in rehospitalizations was due predominantly to
patients with nonsevere CAP. Both analyses showed a significantly higher incidence of hyperglycemia in patients who received
steroids.



https://www.jwatch.org/na37067
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obtained culture Odds Ratio Odds Ratio
l; Study or Subgroup Events Total Events Total Weight  |V,Randon.853&C| Year IV, Randon, 85901

Clinical Quefion
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Tremal ieres 2005 151 189 161 182 7%  082[0.48-1.38] 2006
Hong-yun 2007 a1 o4 29 B3 44% 1.12[0.62-2.39] 2007
o Hatipoglu 2010 28 M & 3’ 21% 131 39-4.;;% 2010
~ — l—l—l W Kohno 2011 92 104 79 B9 35% 0.97[0.40-2. 20m
. ( APO) I S t IJ\\J { ’\A"?( BL\ Z 3‘ FEHU \'ﬁ}?{$€j]} \ l 7_— Barin 2014 W 288 1M 281 105%  138[0.83-195] 2014
/ /8731 \C = 73N o Total (959%C1) 2884 2561 100.0%  1.15[0.85-1.38] »
Total events 2,356 2,028 ( )
Heterogenaity: Taw=006; Chi2=31.04, df =22 (p=008); 12=31% I t t |
Test for averal | affect: 7=1.42 (p=016) oo 01 10 100
Favours Atypical Favours Non-atypical

MEFRQBEOHSHMIBERIEEEBHSNIEN O

FAAFCHTDAITFUVA

Atypical  MNon-atypical Odds Ratio 0dds Ratio
—_ —
. * | ] AT\\ t :a }E :I%. t I 7___ Study or Subgroup Events Total Events Total Weight IV.Aandon.959¢C1 Year ¥, Rardon, B6%C 1
= Wik 1584 4 73 3 72 4% 1.33[0.29-6.18] 1984 —
ZZE i ~ A =< “ 7ol i 7 1568 9 @ @ 78 3% 0370015087 128

Vande rdonckt 1990 1382 18 BB 44% 0.73[0.23-1.61] 1980 —_—
Vogel 1991 9 48 14 Bl 3% 053[0.23-1.54] 1831 —_—
Carbon 1992 an 122 19 120 6% 1.71[0.80-3.25] 1882 —

— ~ \ AN — Bohte 1995 73 0 29 0.4% 1553[0.85-284.62] 1995 T+

: I 7' \ - Genne 1987 19 56 12 56 359%  18B(0B1-4.3] 1507 —

(- d\ « Narrby 1238 169 314 165 305 134%  090[072-136) 188 +
Tremo| ieres 1598 20 172 18 169 6.2% 169[0.80-2.17] 1998 T—
Feldnan 2001 15 35 14 34 38% 1.07[0.41-279] 2001 e
Petitpratz 2001 66 200 42 208 9.4% 154[0.87-2.43] 2001 ——
Romane | |i 2002 7101 6 103 24% 1.20[0.23-2.71] 2002 —_—
Lephonte 2004 ar 167 3 153 TE% 0.77[0.45-1.32] 2004 —=
Tremo| ieres 2005 1200 a1 188 81% 1.39[0.63-232] 2005 -
Kohno 2011 73 138 70 123 86% 0.88[0.54-1.43] 20M1 —=r
Garin 2014 6 280 4 201 1.8% 152[0.42-5.45] 2014 —_—
Postma 2015 295 1627 104 656 15.8% 1.18[0.82-1.50] 2015 -
Total (959:C1) 3,740 2,734 100.0% 1.12[0.93-1.34] »
Total events B13 578

o 0l 10 100
Favours Atypical Fawvours Non-atypical

Heterogeneity: Taw=0.04; Chi’=23.55, df =16 (p=010); 1*=32%
Test for overal | effect: =117 (p=0.24)
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Odds Ratio

0dds Ratio

ALV EERET S, 1L, BEFCSVTEBF 72 LREEAE

BEUGBT 7 LRE+TIOFL FREGBREEITICLERET S,

(Ccannm)
Cmons )
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Test for overal | effect: 7=3.89 (p=0.0001)

2. RCTs

Garin 2014 019 0315 4.1% 0.83[0.45-1.53]
Postma 2015 0.233 018 B.3% 1.26[0.89-1.80]
Subtotal (95%6C1) 12.4% 1.11[0.75-1.62]
Heterogeneity: Taw'=0.02; Chi®=1.36, df=1 (p=024); 1*=26%

Test for overal | effect: =051 (p=0861)

Total (959:C1) 100.0% 0.80[0.69-0.92]
Heterogenaity: Tawf=0.03; Chi2=30.72, df=13 (p=0.004); 12=58%

-

Study or Subgroup  log[0dds Ratiol SE  Weight |V, Randon,85%C 1 IV, Randon, 35901
1. Observational studies

Aspa 0022 0327 39% 0.83[0.52-1.86]

Blasi 2008 -0.832 0DIB8  B1% 0E[037-0.77] @ ————

Bratzler 2008 -0.326 00B8 14796 0.72 [0.63-0.82] —

Dwyer 2008 0086 0481 20% 1.09[0.42-2.80]

Garcia 2005 -0.893 0245 58% 0.E0[0.31-081] +————

Gleason 1989 -0.187 002 13.3% 0.83[0.69-0.99] —

Houck 2001 -0.218 011 122% 0.80[0.65-1.00] —

Warras 2004 0.893 0427 25% 2.70[1.17-6.23] _—
Martinez 2002 -0.816 0431 25% 040[0.17-0.83] +———

Paul 2007 -0.371 039 29% 0.89[0.32-1.48]

Rodrigo 2013 -0.320 0089 135% 0.72[0.60-0.86] e

Tessmer 2009 0038 0231 B.3% 1.04 [0.66-1.64] B —
Subtotal (85%ECI) 87.8% 0.76 [0.66-0.87] e
Heterogeneity: Taf=0.02; Chi?=2272, df=11 (p=0.02); 1¥*=52%

Test for overal | effect: 7=3.11 (p=0.002)
Test for subgroup differences: Chi*=327, df=1 (p=0.07),

|2=53.4%

05

0.7

Favours BL+ML Favours BL alona

B398 LFREETIOD0 FREHBICETIASFTFUDA

-

(Odds Ratio (dds Ratio
Study or Subgroup  log[0dds Ratic] SE  Weight 1V, Aandon,85%:C | IV, Randon, B5%C|
1. Focusing on severe cases
Aspa 2006 -0022 0327 40% 0.88[0.52-1.86]
Blasi 2008 -0.632 0188 BA% 0.83[0.37-077] ———
Bratzler 2008 -0.2326 0088 155% 0.72[0.63-0.82] ——
Garcia 2005 -0.693 0245 B.1% 0.80[0.31-081] +—m——
\%}]&IQQ -0.187 0022 14.0% 0.83[0.69-0.99] —
1 -0 011 128% 0.80[0.65-1.00] —
Marras 2004 0893 0427 26% 2.70[1.17-6.23] —_—
Paul 2007 -0.371 0391 30% 0.69[0.32-1.48] +
Rodrigo 2013 -0.229 00B3 142% 0.72[0.60-0.86] —
Subtotal (9596CI1) 80.5% 0.75[0.65-0.86] e >
Heterogeneity: TalF=0.02; Chi2=17.98, df=8 (p=0082); 12=FE%
Test for overal | effect: 7=397 (p<0.0001)
2. Focusing on mild/moderate cases
Garin 2014 018 0315 4.2% 0.83[0.45-1.53]
Postma 2015 0233 038 B.7%% 1.26[0.89-1.80]  E—
Tesemer 2008 0.03e 0231 5.6% 1.04[0.66-1.64] I e —
Subtotal (9596C1) 1.11[0.86-1.43] T
Heterogeneity: TawP=0.00; Chi®=148, df=2 (D—U 43) 12=0%
Test for overal | effect: Z=0.78 (p=0.44)
Total (9596C1) 100.0% 0.80[0.70-0.83] -
Heterogenaity: Tauwf=0.03; Chi2=27.89, df=11 (p=0.008); 1*=61% y 1 t !
Test for overal | effect: Z=203 (p=0.003) 05 07 15 2
Test for subgroup differances: Chi2=694, df=1 (p=0008), 12=856% Favours BL+ML Favours BL alone
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Host pathogen interactions Modulation of inflammatory cell function:

Reduced neutrophil chemotaxis, adhesion
& accumulation

Enhancement of macrophage
phagocytosis

Disruption of biofilm formation
Inhibition of quorum sensing

Inhibition of bactenal protein synthesis
Reduced bacterial toxin formation

Reduced adherence & mobi ;Y-

Macrolide
Immunomodulatory Effects

improved mucociliary clearance

Modulation of epithe

* Inhibition of MUCS5A gene expression

Reduced pro-inflammatory cytokine

formation

* |nhibition of NFkB & \"’ 1 expression

* Decreased IL-8 & GM-CS prudu stion
modulation of ERK phosphorylation &

Altenuation of the inflammatory response

* [nhibition of INOS gene expression &
r\jo e IY:.’.:Y‘

subsequent

the Muf’ kinase pathway

Update on the combination effect of macrolide antibiotics in community-acquired pneumonia, M. Emmet O'Brien, et al.

Respiratory Investigation DOI: 10.1016/j.resinv.2015.05.003
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Systematic Review J
Beta-lactam plus macrolides or beta-lactam alone for community-acquired

pneumonia: A systematic review and meta-analysis

2DMDRCTELIDDNON-RCTZESL3 7 ANZ B ZBHCAPIEFICXTULT.
OHAHEHIEFET"HRN0.8 (0.69-0.92,P=0.002) heterogenity&h
Q@EMECAPTI(E. FETRICBVWTHAEREMENTLS

23) Horita N, Otsuka T, Haranaga S, et al. Beta-lactam plus mac-
rolides or beta-lactam alone for community-acquired pneu-
monia: A systematic review and meta-analysis. Respirology.
2016 5 21 © 1193-200.
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CQ CAP[CXUT, X - REFFROMEIC W ww oo o i -
(linical Quetion N . - Study or Subgroup Events Total Events Total Weight |V.Randon.95%C1 Year . IV, Randon, GE96CI. :
_ L\ by = b\b = W  Siegel 1B X 1 17 u%___u,aﬁ[u.mﬁm]_ms____‘f;_________; _________ :
’ , Y T F'hrrtw . 105 ]?? . 112 139 36-% ]15[0&‘2]4] 1@3 . . .
— bastro-tariola 2 4. 05 o ;% Bﬂ{gﬁﬁgg - e —— : :
D8R (A1 vFEE) BEEXNAD. Ehe j3iiEame —
Dostarhesrt . g3 108 101 121 3089 123[[0.59-:154% 2005 : —_ :
Yanagihara - ® 8- @ 3 25% A.7900.15-9529 —t
_ N e . Kohno : 49 5l° 40 54 84% 250(046-1351] 2013 : —
CAPICX LT, fER - BEFRO%EBFFESo LN, FHA - .T".t e e 4?'9'1['11'0::@' . .mﬁ.m_.].?é .............. &
— - - ota . BI-1. .
CQi1 H:R hEEL SFEYEEONREZEAOYIEZ (R4 v FEE) % loal overts. @0 - 4D - : : :
= o — terogenait BLF= : je= = = = ) I —t 4 I
7IT'J c & ’E?Eﬁ?—éo Test for ove¥a|| affect: I= uza (p=082) ’ . Q.06 0 L} 200
. . Favors. control  Favours switch

EHT Ao EAMHRT D ERL SamBemTBATTIIYR

Switeh . . . . .
. therapy . Control . Risk Ratio . Risk Ratlo
Study or, Subgroup Events Tptal Events Total Weight W-H.Randon,95%¢C| Year . M-H, Random, 9590 |
Daidivari 9 - 58 n a7 ams 052[0.24=1.14] 1988 : :
S Morrby oo 133.13.}13...3{Saﬂgag%..gﬁﬂﬁi_%y;gg?...ﬁ........Z.........Z..
Castro-Guariola 16 . . b .
.CAP(— : a' VY= SN (j: E 3 \‘3‘5 —AEa bzl * E,t /\‘—C Yagub and Khan 3.2 25 . 22%  100[022-443) 2005 —_— :
C J I/, v B3, )-L%" 1L \ Kohrg 78l 3 54 55%  083[0.36-237] 2013 . -1 .
Total (25%C1) 498 47610009  0.73[053-0.91] : * - :
NAY Total events 03 - 135 : ) ) ) )
| I J QD Heterogene(ty: Tawr=000; Chi2=377. df=4 (p=044): 12=0% s —t - } i
@ 0)/':' ng.]% .. . Test for overall effect: 7=278 (p=0006) . . . . . . .. .. .. ... .. L1 R v T 0 oo
) ) Favours suitch theregy Favoers intravenous tharapy |

QEFL BRI
OABIRZREEES

Switch therapy Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight |V,Random,95%C| Year 1V, Random, 9596C |
——— Ay = \ Siegel 8 4 20 1 2 17 11.2% -3.00{-4.99- -1.01] 1996 —_—
(] mﬂ"l'ﬂz =§'§§>§((j;=i|2ﬁ|j‘@ gj cece e Onidivari 73 08 58 97 08 37 212% -240[-2.76- 204] 1998 -
A 1 A Castro-Guariola 6 4 48 11 3 55 150% -5.00(-6.38- -3.62] 2001 ——
Uchiyama 65 1.78 16 9.81 1.74 16 16.1% -3.31[-4.53- -2.09] 2003 ——
Yaqub and Khan 41 09% 25 82 11 25 20.3% -4.10(-4.66- -3.54] 2005 -
Oosterheert g6 5 132 115 49 133 16.3% -1.90[-3.08- -0.71] 2006 ——
Total (95%C1) 299 283 100.0% -3.27[-4.22- -2.31] &
Heterogeneity: Tau?=1.09; Chi?2=37.03, df=>5 (p<0.00001); 1?=86% | | | |
Test for overall effect: Z=6.70 (p<0.00001) -0 5 0 5 10

Favours switch therapy Favours intravenous
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I‘|th|n More than

days 7 days Odds ratio 0dds ratio
- Study or Subgrouu Events Total EventsTotal Weight M-H.Fixed,95%C| Year W-H, Fixed, 85%C|
‘A — g Schonwald 1890 33 32 44 50%  0.81[0.34-193 190 p——
'n ‘ Kinasewitz 1991 a0 39 BB 66% 0.80[0.43-1.86] 1991 ——
Schonwald 1294 a8 50 B0 06% 8.80[1.85-41.77] 199

Rizatto 1995 18 17 20 04% 3.35[0.32-35.36] 1956

[||n|m|{luehun - Bohte 1925 15 16 22 17%  1.13[0.28-447] 19% B

e —— 0'Doherty 1998 83 B 02 BE%  0.89[0.48-203] 1998 —_
Siegal 1999 21 M 25 2m9  0.84[0.23-233] 1999 _—
Leophonte 2002 93 125  B5 119 9%  1.16[0.665-205] 2002 ——

NExNEaY

Dunbar 2003 183 256 175 272 21.3%  1.3[0.86-201] 2008
a * " Sopena 2004 28 3 28 3 21% 1.33[041-434] 2004 —
Tel lier 2004 g1 62 40 46 03% 9.15[1.06-78.88] 2004 —_—
Q (8] Leophonte 2004 31 378 147 181 155%  1.07[0.88-1.70] 2004

Rahaav 2004 129 87 121 153 12.7% 0.80[0.53-1.53] 2004 —=
Shorr 2006 65 @ 79 97 55% 0.89[0.46-211] 2006 —
Kuzman 2005 73 8 B7 B2 55% 1.02[0.47-2.23] 2008 —
Zhao 2015 2 me2 @ 1 38 1.35[0.57-3.23] 2015 —

CAP @EE“EP#{E-QHH L"‘Tli *JJEE ﬁﬂ‘*ﬁb LF TL‘%J m:: égz:e;gn 134015?1 109814361[110% 1.18[0.88-1.41]
Be i3 1 EARLUAOEBRNEREOhBEEESEIRET 5. T et arrons. v (oo R

More than 7 days Within 7 days

BYSEMICng A FFUSR

imj— 6 : t & E < E;'ET é ¥ithin Hore than

7 days 7 days 0Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight W-H.Randon95%C| Year M-H, Random, 569:C1
Schonwald 1890 1 5 6 44 08%  01[0.01-0.88] 1980
Kinasewitz 1991 o 8 38 37  090[0.32-254] 1991 —r
Schonwald 1994 1B @ B0 459%  1.30[0.51-3.29] 1984 JR
Bohte 1985 B 20 15 20 20 1.00[0.24-4.18] 1995 —_—
Rizatto 1995 7 3 0 28 05% 1553[0.85-284.62] 1995 —
0'Doherty 1998 4 1m 13 102 58%  1.0[0.49-248] 1998 o
Leophonte 2002 100 125 B5 98 68  061[0.29-1.27] 2002 —_—
Dunbar 2003 148 286 158 272 214% [JSQF]JU—MU% 2003 -
Leophonte 2004 3N 3| 147 181 147% 1.07[0.688-1.70] 2004 —4
$R; b\bl:Fl ; (LB(,j'éCAP(L;(j'a_é 1 FEﬁJ’/{Iklt 1 Fﬁﬁ Tallier 2004 91 187 %/ 153 114%  0.77[0.45-1.32) 2004 —r
Kuzman 2005 51 & 53 67 94%  1.8[0.54-218] 2005 ——
Sharr 2005 3 8 24 B2 879  1.49[0.79-283] 2005 -
Zhao 2015 | ne 2@/ 1M 102 152[0.85-272] 2015 -—
=== — Total (959C1) 1563 1,266 100.0%  1.05[0.85-1.29] ¢
A OIEEZ LB UERCT 1 7#R CTIIBRNMEICE (TR Dol
Total events 775 585
J’/{ ﬂ.; X c-R Tl 7' ‘ﬁ X /T 7(1 DJC Heterogeneity: Taw=0I2; Chi2=1400, df=12 (p=030); 12=15% | : : |
Test for overal | effect: 7=043 (p=067) o 0.1 10 160

Within 7 days Mare than 7 days
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Take Home Message 1

A DI REFEFESEEE T, FAESAT (CAP: i fiizé. NHCAP: B/ T &R &R 28 . HAP: [THIfh
K) | JRIRWEY]D. B FHEECLDDIT/N S FEBBTIE. NHCAP/FRERERM R DEISHZ L\,

9 CAPENHCAP/HAPT I 4EL. CAPIENIMAENE# (qSOFAZ2). NHCAP/HAP(&, FRmfHERH2¢
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CAP(IR R EKEZH/\ -9 BHiEFEZ2F 0. NHCAPEMHEREV AV ZZ B L THEEZ:ER
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Take Home Message 2

CTEIR (L/R—b) PERMBFEBRTHIETI DO TEER, FIET ENREFERCERES =OIEEZ
LS.

A TE PRAPFUERPRERRBZEREULLD,

IR EZ Lo DBIELL D,

Ey b IA—)UCHESRVVEDIC(S, Bekides/HEERIRMENZZ XX T MEERSHITEER

BT RIBOMERE (BEAIFERS) Z3EIRU. IFREEREED B EIEIC OV TEE R LD,



