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Prolonged infusion versus intermittent boluses of 3-lactam @ S
antibiotics for treatment of acute infections: a meta-analysis
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ARTICLE INFO ABSTRACT
Article history: Theclinical advantages of prolonged (extended/continuous) infusion remain controversial. Previous stud-
Received 3 October 2013

ies and reviews have failed to show consistent clinical benefits of extending the infusion time. This

Accepted 25 January 2014 meta-analysis sought to determine whether prolonged B-lactam infusions were associated with a reduc-

tion in mortality and improvement in clinical success. A search of PubMed, EMBASE and The Cochrane

gf'ﬂmms-' Library for randomised controlled trials (RCTs) and observational studies comparing prolonged infusion
-Lactam

: with intermittent bolus administration of the same antibiotic in hospitalised adult patients was con-
E::;?E;;ﬁﬁ%—"; ion ducted. Primary outcomes evaluated were mortality and clinical success. A total of 29 studies with 2206
Clinical benefit patients (18 RCTs and 11 observational studies) were included in the meta-analysis. Compared with

intermittent boluses, use of prolonged infusion appeared to be associated with a significant reduction
in mortality [pooled relative risk (RR)=0.66, 95% confidence interval (CI) 0.53-0.83] and improvement
in clinical success (RR=1.12, 95% CI 1.03-1.21). Statistically significant benefit was supported by non-
randomised studies (mortality, RR=0.57, 95% CI 0.43-0.76; clinical success, RR=1.34, 95% CI 1.02-1.76)
but not by RCTs (mortality, RR=0.83, 95% CI 0.57-1.21; clinical success, RR=1.05, 95% C10.99-1.12). The
positive results from observational studies, especially in the face of increasing antibiotic resistance, serve
to justify the imperative need to conduct a large-scale, well-designed, multicentre RCT involving critically
ill patients infected with high minimum inhibitory concentration pathogens to clearly substantiate this
benefit.

© 2014 Elsevier B.V. and the International Society of Chemotherapy. All rights reserved.
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B-laktamlar -zamana bagl etki

0 Time (hours)



Calismanin amaci

B-laktam antibiyotiklerin uzun sireli
infizyonla verilmesinin klinik yarar: var

midir?



Tedavi stratejileri tanimlari

1.Uzun siireli infiizyon (prolonged infusion)
a.Uzatilmig inflizyon (extended infusion)

b.Sirekli inflizyon (continuous infusion)

2 .Aralikh bolus (intermittent bolus)



Makalelerin segilmesi

Veritabanlar:®
(‘administration’,'infusion’,'interval’or

'dosing’; with'bolus’,'pulse’,'discontinuous’,'intermittent’,'continuous’,
‘extended'or'prolonged’;and’ antibiotic’, anti-microbial’,

‘anti-bacterial’, 'beta-lactam’, penicillin’, cephalosporin’ or ‘carbapenem)

(1979-2012)
(n=2975)

Tam metin olanlar secildi
(n=33)

Meta- analize alinan ¢alisma sayisi: 29
18 RK¢
3 prospektif karsilagtirmali

8 retrospektif galisma

/Elenen makaleler\

-iki ¢alisma kolunda
farkh beta-laktam

antibiyotik(n=2)
-duplikasyon (n=2)

' i 4

*PubMed, EMBASE,
Cochrane



Meta-analize dahil edilen
calismalarda aranan kriterler

Hastanede yatan, eriskin hasta, akut infeksiyon

Ayni B-laktam antibiyotigin uzun siireli inflizyon ve aralikli bolus uygulamalarinin

kiyaslandigi ¢alismalar
Tanimlanmis klinik sonlanimi olan ¢alismalar

RKE, prospektif/rektrospektif gozlemsel ¢alismalar

Calisma dizayni ve yapildigi ilke,

Hasta sayisi, demografik verileri, hastalik derecesi (siddeti),

Infeksiyon tipi ve etken olan patojen,

Antibiyotik tird, dozu, doz araligi, uygulama yolu, birlikte kullanilan antibiyotikler

Mortalite, klinik basari, yan etkiler



Meta-analizdeki ¢alisma kollan

Midahale Kontrol
grubu grubu

Uzatilmis Aralikli
inflizyon bolus

Strekli
inflzyon




Tanimlar

» Uzun siireli inflzyon:

— Uzatilmig infizyon: 3-4 saatlik infiizyon

— Surekli inflzyon: Sabit hizda 24 saatten daha

uzun sureli inflizyon (yiikleme dozu)

 Aralikli bolus: 30-60 dakika siire ile



Sonlanim noktalari

Primer . Mortalite

sonlanim . Klinik basari
noktasi

Sekonder

sonlanim . Yan etki
noktasi



Meta-analize alinan ¢alismalarin
kalite olgitleri

« Randomize kontrolli calisma(RKC) icin
metodolojik kalite Jadad skoru (0-9) ile

* Randomize olmayan gozlemsel
calismalar(ROGC) icin ise Newcastle-
Ottawa skalasi (0-5 ) ile



Sonuglar

v'Calisma karakteristigi
v'Kalite degerlendirmesi
v'"Mortalite

v'Klinik basari

v'Yan etki

v'Heterojenite ve yanlilik



Table 1

Characteristics of the eligible studies for prolonged infusion (PI) versus intermittent boluses (IB) of B-lactam antibiotics included in the meta-analysis.

Study Study design Patient population Infection type Organism Sample size Pl IB Jadad or
(country) isolated (clinically MNewcastle—
evaluable) Ottawa
scales
Mean/ Mean/ Mean/ Mean/
median age median median age median
(years) APACHE Il (vears) APACHE Il
SCOTE score
Angus et al., 2000 [27] RCT M/5 (Thailand) Septicaemic Burkholderia 21 48 15 43 21 1
melioidosis pseudomallel
Bodey et al., 1979 [ 28] RCT Mon-ICU; cancer Various Various 204 NJS Nis NfS N/S 3
patients [USA)
Buck et al,, 2005 [29] RCT Mon-ICU (Germany) Various NS 24 61 NS G0 N(S 2
Buijk et al., 2002 [30] Prospective study Surgical ICU (The 1Al Gram-negative 18 62 16 64 14 7
Metherlands)
Chytra et al., 2012 [31] RCT ICU (Czech Republic) Various Gram-negative 214 45 1 47 22 2
De Jongh et al., 2008 [32] RCT N/5 (Belgium) Various Various 12 58 12 56 13 2
Dow et al,, 2011 [33] Retrospective cohort ICU (USA) Various Gram-negative 121 58 24 G0 25 8
Dulhunty et al., 2013 [34] Multicentre RCT ICU (Australia, Hong Various; severe Various 60 54 21 (] 23 5
Kong) sepsis
Fahimi et al., 2012 [35] Prospective ICU patients (Iran) VAP Gram-negative 61 49 19 58 20 7
guasi-experimental
Georges et al., 2005 [20] RCT ICU (France) Mosocomial Gram-negative 50 48 NS 48 NS 2
pneumaonia;
bacterasmia
Grant et al., 2002 [36] Prospective study N/5 (USA) Various Various 98 66 12 (5] 12 7
Hanes et al., 2000 [37] RCT ICU; trauma patients Pneumonia Gram-negative 31 34 14 36 11 2
(UsA)
Hughes et al., 2009 [38] Retrospective cohort M/S (USA) Infective MSSA 107 40 NS 45 N/S 7
endocarditis
Lagast et al., 1983 [39] RCT N/5 (Belgium) Bacteraemia Gram-negative 45 NIS NS N/S NS 2
Lau et al., 2006 [40] RCT ICU (USA) Abdominal Various 167 50 8 49 8 2
infection
Lodise et al., 2007 [9] Retrospective cohort Mon-ICU (USA) Various Pseudomonas 194 63 15 64 16 7
aeruginesa
Lorente et al., 2006 [41] Retrospective cohort ICU (Spain) VAP Gram-negative 2] 57 15 56 15 7
Lorente et al., 2007 [42] Retrospective cohort ICU (Spain) VAP Gram-negative 121 63 16 63 16 B
Lorente et al., 2009 [43] Retrospective cohort ICU (Spain) VAP Gram-negative B3 63 16 62 16 B
Lubasch et al., 2003 [44] RCT M/S {Germany) COPD Various 73 65 NS 65 N(S 1
exacerbation
Nicolau et al,, 2001 [45] RCT ICU (USA) Pneumonia Various 35 46 14 56 16 3
Patel et al_, 2009 [46] Retrospective cohort NS (USA) Various Gram-negative 129 70 11 72 11 7
Rafati et al., 2006 [47] RCT ICU (Iran) Various Gram-negative 40 50 16 48 14 3
Roberts et al., 2007 [19] RCT ICU (Australia) Respiratory, 1Al Various 50 43 19 52 16 4°
Roberts et al., 2009 [48] RCT ICU (Australia) Sepsis NS 10 57 NS 55 NS 3
Roberts et al., 2010 [49] RCT ICU (Australia) NS N/S 16 30 20 41 24 2
Sakka et al., 2007 [50] RCT Surgical ICU {Germany) ICU-acquired Gram-negative 20 62 26 59 28 2
pneumonia
van Zanten et al., 2007 [51]  RCT M/5 (The Metherlands) COPD Various 83 65 NS 69 N(S 2
exacerbation
Wang, 2009 [52] Retrospective cohort ICU (China) HAP Acinetobacter 30 44 20 40 17 7
baumannii

APACHE, Acute Physiology and Chronic Health Evaluation; RCT, randomised controlled trial; M/S, not specified; 1CU, intensive care unit; 1Al, intra-abdominal infection; VAP, ventilator-associated pneumonia; MSSA, meticillin-
susceptible Staphylococcus aureus; COPD, chronic obstructive pulmonary disease; HAP, hospital-acquired pneumonia.
# Quality assessment was done using the Newrcastle—-Ottawa scale (range 0-9) for non-randomised studies and a modified Jadad score (range 0-5] for RCTs.
b Qutcome assessors were blinded.



Table 2
Antibiotic dosage regimens of eligible studies for prolonged infusion (PI) versus intermittent boluses ([B) of B-lactam antibiotics included in the meta-analysis.

Study Antibiotic Intervention arm Pl daily dose 1B daily dose Equivalent Concomitant antibiotic?

daily dose?

Angus et al, 2000 [27] Ceftazidime Continuous 12 mgfke LD over 30min; 4 mg/kg'h over 24h  40mg/ke q8h No Allowed: amoxicillin/clavulanic acid or
combination of doxycycline,
trimethoprim/sulfamethoxazole and
chloramphenicol

Bodey et al., 1979 28] Cefamandole Continuous Jg LD over 30min; 12 g over 24h 3gqth Yes Allowed: carbenicillin

Buck et al., 2005 [29] Piperacillin/ Continuous 2/05¢g LD over 1h; 8/1 g over 24h 405gq8h No N/S

tazobactam

Buijk et al., 2002 [30] Ceftazidime Continuous 1gLD; 45gover 24h 1gLD; 1.5gq8h Yes Allowed

Chytraetal, 2012 [31] Meropenem Continuous 2g LD over 30min; 4g over 24h 2gqBh No Allowed

De Jongh et al., 2008 [32] Temocillin Continuous 2g LD over 30min; 4g over 24h 2gqi2h Yes Allowed: Flucloxacillin

Dow et al., 2011 [33] Piperacillin/ Extended 3/0375 g over 3-4h g8h 3/0.375g qGh Yes Allowed

tazobactam
Meropenem 500 mg q6h over 3-4h 500 mg q6h

Dulhunty et al,, 2013 [34] Piperacillin/ Continuous 13.5g total daily dose over 24h 11.3-13.5g given in divided doses ~ Yes N/

tazobactam

Meropenem J g total daily dose over 24h 3ggiven in divided doses
Ticarcillin/ 12.4-13.5 g total daily dose over 24 h 12.4g in divided doses
clavulanic acid

Fahimi et al,, 2012 [35] Piperacillin/ Extended 3/0375 g over 4h q8h 3/0.375g g6h No Allowed

tazobactam

Georges et al., 2005 [20] Cefepime Continuous 4gover24h 2gqizh Yes Allowed: amikacin

Grant et al., 2002 [36] Piperacillin/ Continuous 81gor12/15gover 24h 3/0.375g qBh or 4/0.5 g qBh No N/S

tazobactam

Hanes et al., 2000 [37] Ceftazidime Continuous 2g LD over 30min; 60 mg/kg over 24h 2gq8h No N/S

Hughes et al., 2009 [38] Oxacillin Continuous 12gover 24h 2gq4h Yes Allowed: gentamicin

Lagast et al., 1983 [39] Cefoperazone Continuous 1gLD over 15min; 4g over 24h 2gqizh Yes N/

Lau et al., 2006 [40] Piperacillin/ Continuous 2/0.25g LD over 30 min; 12/1.5g over 24h 3/0.375g qGh Yes N/S

tazobactam

Lodise et al., 2007 [9] Piperacillin/ Extended 3/0375 g over 4h q8h 3/0.375 g q4h or g6h No Allowed: fluoroquinolone; gentamicin

tazobactam

Lorente et al, 2006 [41] Meropenem Continuous 1g LD over 30 min; 4g over 24h 1gq6h Yes Allowed: tobramycin

Lorente et al,, 2007 [42] Ceftazidime Continuous 1gLD over 30min; 4g over 24h 2gqi2h Yes Allowed: tobramycin

Lorente et al,, 2009 [43] Piperacillin/ Continuous 4/0.5g LD over 30min; 16/2g over 24h 4052 qBh Yes Allowed: tobramycin

tazobactam

Lubasch et al., 2003 [44] Ceftazidime Extended 2g LD over 30min; 2g over 7 hqlzh 2gqth No N/

Micolau et al, 2001 [45] Ceftazidime Continuous 1gLD over 30min; 3g over 24h 2gqth Mo Allowed: tobramycin

Patel et al., 2009 [46] Piperacillin/ Extended 3/0.375 g over 4h q8h 3/0375 g or 4/0.5g géh-q8h Mo Allowed: aminoglycoside;

tazobactam fluoroquinolone

Rafati et al., 2006 [47] Piperacillin Continuous 2g LD over 30min; 8 g over 24h 2gLD; 3gqGh No Allowed: amikacin

Roberts et al., 2007 [19] Ceftriaxone Continuous 05gLD; 2gover 24h 05gLD; 2gq24h Yes Allowed

Roberts et al., 2009 [48] Meropenem Continuous 500mg LD over 3 min; 3 g over 24 h 1.5g LD over Smin; 1g g8h Yes N/S

Roberts et al,, 2010 [49] Piperacillin/ Continuous 405 g LD over 20min; 12/1.5g over 24h 4/0.5g g6h-qBh Mo N/

tazobactam

Sakka et al., 2007 [50] Imipenem/ Continuous 11 g LD over 40min; 2/2g over 24 h 1/1zq8h No N/S

cilastatin

vanZanten et al., 2007 [51]  Cefotaxime Continuous 1gLD over 30min; 2g over 24h 1gq8h No N/S

Wang, 2009 [52] Meropenem Extended 500 mg over 3 h g6h 1gq8h No N/

LD, loading dose; NfS, not specified.



Sonuglar- kalite degerlendirmeleri

« Meta-analize dahil edilen RKC kalitesi: diisiik-orta

Randomizasyon prosedirincn agik¢a belirtildigi ¢alisma sayisi az
Iki calisma kor
RK¢ %40'nda (7/18) klinik sonuglar ¢alismalarin primer amaci degi/

« Randomize olmayan kontrolli ¢alismalarin(ROKE) kalitesi: orta

Cogunda uzun sireli inflizyon alanlar calisma 6ncesi donemde aralikli bolus alanlarla

kiyaslanmig



Sonuglar- mortalite




Prolonged Infusion  Intermittent Bolus Risk Ratio Risk Ratio

Study or Subgroup Events Total  Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Angus 2000 3 10 9 11 61% 037[0.14,098] —

Buijk 2001 3 12 2 6 1.9% 075[017,3.35) e
Chytra 2012 14 106 17 108 120%  084[0.44 161 N

De Jongh 2008 0 b 0 ] Not estimable

Dow 2011 8 67 1 594  8.6% 059(0.25,1.35 -
Dulhunty 2012 3 30 ] 30 43% 050[0.14,1.82) i
Fahimi 2012 17 3 20 30 144% 082[0551.24 o
Georges 2005 3 26 3 24 22% 092[0.21,414) e
Grant 2002 0 47 5 51 37%  010[0.01,1.79) ¢

Hughes 2009 b 78 3 29 31%  0.74[0.20,2.78] —
Lagast 1983 § 20 4 25 25% 156048 5.06] e
Lau 2006 1 130 3 132 21% 034[0.04,3.21) —
Lodise 2007 9 102 21 92 15.7% 039[0.19,0.80] =

Lorente 2009 8 37 14 46 89% 071[033,151] T

Patel 2009 4 70 ] 59  39% 067[0.19, 240 —
Rafati 2006 ] 20 ] 20 43% 083030229 —rr—
Robers 2007 3 29 0 28 04% 6.77(0.37,126.32 *
Roberts 2009 2 ] 0 5 04% 500030 8369

Roberts 2010 0 8 0 8 Not estimable

Sakka 2007 1 10 2 10 14% 050[0.05 467

Wang 2009 1 15 ] 15 43% 017[002,122) —7

Total (95% Cl) 859 789 100.0%  0.66 [0.53,0.83] ¢

Total events 96 137

Heterogeneity: Chi*=16.20, df= 18 (P = 0.58); P= 0% -0 0 0=1 1 150 1 00{

Testfor overall effect Z=3.54 (P = 0.0004) Favours Infusion Favours Bolus

Fig. 2. Forest plot summary of the pooled relative risks (RRs) of the studies comparing mortality rates in patients receiving prolonged infusion and intermittent boluses. CI,
confidence interval.



Table 3
Subgroup analyses of included studies.

Study subgroup Mortality Clinical success
No. of No. of Summary risk (%) No. of No. of Summary risk 2 (%)
studies patients ratio (95% CI) studies patients ratio (95% CI)
0.83 (0.57-1.21) 0 1125 1.05(0.99-1.12)
Iep!aLsponns ! |!| lI!!"I!! |!l| ll ! !! | || !ll! | !!! !!
Carbapenems 274 0.74(0.42-1.28) 28 333 1.16(0.93-1.46) 83

uivalent daily dose 813 0.82(0.56-1.20 934 1.22(1.05-1.43

All studies 19 1620 0.66 (0.53-0.83) 0 19 1546 1.12(1.03-1.21) 63

(1, confidence interval; RCT, randomised controlled trial; APACHE, Acute Physiology and Chronic Health Evaluation.
Numbers in bold denote statistically significant results.




Sonuglar- klinik basari
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Prolonged infusion  Intermittent bolus Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bodey 1979 48 74 52 892 50% 1.1510.80, 1.47] =
Buck 2005 8 12 8 12 1.6% 1.00[0.57,1.76] 1
Chytra 2012 88 106 81 108 7.5% 1.11[0.96, 1.27] -
De Jongh 2008 6 B 6 6 4.2% 1.00[0.75,1.34] B
Dulhunty 2012 23 30 15 30 2.7% 1.53[1.02, 2.31] il
Georges 2005 22 26 16 24 37% 1.27[0.92,1.76] =
Grant 2002 44 47 42 51 7.3% 1.14[0.98,1.32) ™
Hanes 2000 10 17 10 14  18% 0.682[0.48, 1.38] -
Lagast 1983 14 20 20 25 34% 0.88[062 1.24] T
Lau 2006 96 128 104 130 7.7% 0.94[0.82, 1.07] “
Lorente 2006 38 42 28 47 49% 1.62[1.18, 1.96] -
Lorente 2007 50 56 34 65 5.0% 1.71[1.33, 219 -
Lorente 2009 33 37 26 6  45% 1.58(1.20, 2.09] "
Lubasch 2003 37 41 36 40  7.3% 1.00[0.87, 1.16] 1
Nicolau 2001 16 17 15 18 52% 1.13[0.89, 1.43] ;
Roberts 2007 24 25 22 25  B.8% 1.09[0.92,1.29] B
Roberts 2010 8 8 8 8 55% 1.00[0.80,1.29] R
yan Zanten 2007 37 40 40 43  79% 099088 112 1
Wang 2009 15 15 15 15 7.8% 1.00[0.88,1.13] 1
Total (95% ClI) 47 799 100.0% 1.12[1.03,1.21] )
Total events 617 578
Heterogeneity: Tau*=0.02; Chi*= 48.96, df= 18 (P = 0.0001); F= 63% =U 01 051 1 1=0 1UU=

Test for overall effect: Z=2.71 (P=0.007)

Favours bolus ' Favours infusion

Fig.3. Forest plot summary of the pooled relative risks (RRs) of the studies comparing clinical success rates in patients receiving prolonged infusion and intermittent boluses.

(1, confidence interval.



Sonuglar- yan etki

 Antibiyotik uygulamalari sirasinda gelisen
yan etki bildirimi (10 ¢alisma)

* Gastrointestinal yan etkiler sik
» Iki ¢alisma kolu arasinda yan etkiler agisindan

fClr‘k yo k (TZP siirekli infiizyon olarak verildigi sadece bir ¢alisma clostridium difficile
koliti, bobrek yetersizligi, konfiizyon, tasikardi, tonik klonik nébet) bildirilmis)



Sonuglar- heterojenite

 Calismalarda secilen; ]

orneklem buyduklikleri
klinik durumlar
infeksiyon tipleri -
etken mikroorganizmalar

_ degisken

* mortalite degerlendirmesi; heterojenite yok

« klinik basari  degerlendirmesi;  belirgin
he‘rer'ojeni‘re (klinik basarinin tanim: farkh)



Sonuglar- yanhlik
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Fig. 4. Funnel plots demonstrating low probability of publication bias in studies evaluating mortality (left) and clinical cure (right).



Tartisma

* Glnlmize kadar yapilan en biyik meta-analiz
(29 calisma ve 2206 hasta)

» Ilk defa mortalitede belirgin azalma ve Klinik
basari oranlarinda iyilesme saptanmis

» Bir buyik fark da ROK¢ eklenmesi

Tek basina RK¢ ele alindigr diger meta-analizlerde istatistiksel anlamlilik
saptanmamis



Tartisma

» Gegmisteki RKE'da uzun sireli inflizyonun
klinik yarar saglayamamasinin nedenler:i:

yontem kalitesinin diisiik olmasi
orneklem buyikliuginin yetersizligi
hasta gruplarinin heterojen olmasi

agir hastaligi olmayan ve duyarl patojenlerle infekte olan hastalar
karsilastirilan gruplar arasinda tutarsiz doz rejimleri

birlikte baska antibiyotik uygulanmasi
bobrek yetersizligi ve renal replasman tedavisinin etkisi

Critic Care Med 2009;37:2071-8
BMC Infect Dis 2011;11:181
Ann Intensive Care 2012;2:37



Tartisma

« Gozlemsel ¢alismalardaki uzun sireli inflzyonla iligkili
belirgin yararlanim iki ayri ¢alisma tasarimindaki
populasyon farkliligindan kaynaklanmis olabilir

« Gozlemsel calismalar oncelikli olarak YBB ve APACHE
IT skorunun yiiksek oldugu hasta grubunda yapilmis



Tartisma

* B-laktamlar altsiniflarina gore incelendiginde

sonuglarda farkliik saptanmamis (uzun siireli

inflizyonla verilen TZP ile mortalite azalmig).



Tartisma

Kritik hasta grubu

!

B-laktamlarin degisen farmakokinetigi
(Artmis volim dagilimi, artmis ilag klirensi)

diigen serum konsantrasyonu,
patojenlerin artmig MIK degerleri

4

tedavi basarisizhgi



Tartisma

 Uzun sireli inflizyonda doku gegisi artmis

akcigerler

subkutan doku
intra-abdominal doku

Crit Care Med 2008;36:1500-6
J Antimic Agents 2010;35:156-63
J Antimicrobial Chemother 2002;49:121-8



Tartisma

Uzun siireli inflzyonla ilgili gekinceler;

* Meropenem ve imipenemin oda sicakliginda
stabilitesinin sinirli olmasi

« Pompa ve inflizyon araglarina ulagim
« Hasta mobilizasyonunda azalma



Tartisma

¢alismanin sinirlayicilari

 Retrospektif analizlerin dahil edilmesi

(Retrospektif olanlarda se¢im yanliligi, altta yatan karigtirici faktorler)



Sonu¢

Kritik hasta grubunda infilizyon siiresinin
uzatilmasi toksisiteyi arttirmadan Kklinik
yarar saglayabilmekte

Calismaya disiik-orta diizeyde RKC ve retrospektif ¢alismalar dahil edildiginden;
gelecekte daha biiyik 6lgekte metodolojisi gligli RKE bu bulgulari desteklenmeli

Direngli mikroorganizmalarda ve daha yiiksek MIK degerlerinde uzamig

inflizyonun yarar: arastiriimali



ORIGINAL ARTICLE

Statins use and risk of mortality in patient with Clostridium difficile
infection

W. Saliba'?3, O. Barnett-Griness''Z, M. Elias® and G. Rennerl:""""'Handling Editor: Evelina Tacconelli

1) Department of Community Medicine and Epidemiology, Carmel Medical Centre, Clalit Health Services, 2) Bruce Rappaport Faculty of Medicine, Technion—
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Abstract

Current evidence suggests that statins may improve outcome in infectious diseases. This study aims to assess whether statins use is
associated with reduced risk of 30-day mortality in Clostridium difficile infection (CDI). Using the computerized database of Clalit, the largest
healthcare provider in Israel, we identified a cohort of adult subjects (age >40 years) who tested positive on a C. difficile toxin assay
performed between January 2011 and December 2012. Subjects were defined as current statins users if they filled at least one prescription
during the 90 days before the laboratory assay date. Current users were classified into long-term users if at least one additional prescription
was filled during the previous 91— 180 days; otherwise they were defined as short-term users. A total 1888 patients with CDI| were included.
Of them, 340 (18.0%) died during the first 30 days after diagnosis. The 30-day mortality rate was lower among current statins users 89/669
(13.3%) compared with 251/1219 (20.6%) in non-users (p <0.001). A significant reduced risk of 30-day mortality existed after adjustment for
potential confounders; adjusted OR = 0.57 (95% Cl 0.42-0.79) and was unique to long-term users; 0.53 (0.38-0.73) but not short-term
users; .15 (0.56—2.34). The risk of 30-day mortality decreased with increasing number of filled statins prescriptions; adjusted OR = 0.77
(95% Cl 0.67—0.89) for each additional prescription. Current aspirin use was also independently associated with reduced mortality; adjusted
OR = 0.64 (95% Cl 0.43-0.88). In conclusion, current statins use, particularly long-term use, has a dose-response protective effect on

mortality in patients with CDI.
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Clostridium difficile

* Anaerop

* Gram-pozitif
 Sporlu

« Toksinli
Klinik spektrum;

diyare,
psodomembrandz kolit,
toksik megakolon,

agir sepsis, olim..

30 gtinlik mortalite:7%9-38



Statinler

Anti-inflamatuar etki
Immun-modulatuar etki
Anti-oksidan etki

Endotel disfonksiyonunu onleyici
etki

Sepsis-inflamatuar sitokinler

C. difficile infeksiyonu(CDI)-
sepsis -mortalite

Statinler - anti inflamatuar
etki-mortalitede azalma?




Calismanin Amaci

C. difficile infeksiyonu olanlarda
statin kullanimi mortaliteyi

azaltiyor mu?



Gere¢ ve yontemler

v Veri tabani

v’ Calisma popllasyonu

v Izlem

v' Statin kullaniminin tanimi

v’ Karistirici faktorler “"confounder"
v' C. difficile test yontemi

v' Olasi saglikli kullanici etkisinin diizeltilmesi



Veri tabani
* Clalit Saglik Hizmetleri(CSH)

Israil'deki nufusun yaridan gogunu kapsar(4 225 799)- kar amaci yok

Merkezi elektronik veri tabani( aile hekimleri, dal merkezleri, hastane yatiglari, laboratuvarlar,
eczaneler)

Tani; spesifik algoritmalar ve ICD-9, ICPC kodlari ile tanimli
Regeteler CSH bagli eczaneler tarafindan diisiik cretle verilir ve veri fabaninda bulunur
Statin ve diger ilaglarin kullanimi kayit altinda

Callsma popilasyonu

1 Ocak 2011-31 Aralik 2012
« CHS veri tabani C. difficile toksin testi
- TIlk pozitiflik indeks tarih olarak alinmig
« >40 yas 1888 vaka

Izlem

« C difficile testi pozitif saptananlarin 30 giin siire ile mortalite agisindan
izlemi



Statin kullannminin fanimi

Kisa donem kullanim

(Indeks tarihten 90 giin éncesine
kadar minimum 1 regete, 91-180

glinlerde regete yok )

Glncel statin
kullanimi

Uzun donem kullanim

(her bir periyodda en az bir
recete )

Statin kullanimi ve mortalite iligkisi;statin regete sayisi: dért kategori( 90
gunliik periyod);0,1,2 >3



Karistirici faktérler “confounder"

> indeks tarihten once eslik eden hastaliklar

Iskemik kalp hastahgi

Kalp yetersizligi

Inme

Diyabet

Bobrek yetersizligi

Hipertansiyon

KOAH

Obezite

Siroz

Inflamatuar barsak hastaligi ve énceki yilda kanser

> Indeks tarihten 90 giin dncesi hastaneye yatis

» Indeks tarihten 90 gin 6ncesine kadarki ilaglar
Antibiyotik tedavisi

Kemoterapi

Proton pompasi inhibitorleri

Aspirin



C. difficile test yantemi

)

C. difficile

toksin A ve B
(EIA)

)
u negatif ]
)
C. difficile
PCR

]




Olas: saglikh kullanici etkisinin
diizeltilmesi

 Statin kullanimi- saglikli yasam davraniglar:

* Negatif kontrol ; kalsiyum kanal blokerleri

 Yanlilik olmayan bir analizde negatif kontrol ilaci kullanimi ve
calisma sonuglari arasinda iliski yok



Sonuglar

v’ Calisma karakteristigi
v’ Statinler ve 30 glnlik mortalite

v’ Statin tirleri ve 30 giunlik mortalite

v'Negatif kontrol ilact kullanimi ve 30
glnlik mortalite



Calisma karakteristigi

TABLE |. Baseline characteristics of the study subjects by

current statins use status, cohort of patients with Clostridium

difficile infection

Current statins user

Yes (n — 669)

No (n = 1219)

76.6 = 10.3
79 (70-84)

402 (60.1%)
267 (39.9%)

(27.8%)

331 (49.5%)
I

186 (27.8%)
I

217 (32.4%)
251 (37.5%)
502 (75.0%)
0 (0.0%)
218 (32.6%)
23 (3.4%)

39 (5.8%)

362 (54.1%)
26 (3.9%)

357 (53.4%)
336 (50.2%)

75.2 = 13.7
78 (66—86)

762 (62.5%)
457 (37.5%)

1158 (95.0%)
61 (5.0%)
453 (61.8%)

339 (27.8%)
316 (25.9%)
204 (16.7%)
141 (11.6%)

338 (27.7%)
271 (22.29%)
665 (54.6%)
21 (1.7%)
239 (19.6%)
36 (3.0%)

74 (6.1%)

438 (35.9%)
39 (3.2%)

186 (15.3%)
322 (26.4%)




Statinler ve 30 giinliik mortalite

TABLE 2. Crude and adjusted ORs

Risk of 30-day mortality D .
for the association between statins

Number of

: P _ use and 30-day mortality using three
Statins use classification category  deaths (%)*  Crude OR (95% CI) Adjusted® OR (95% CI)

different classifications for current

Current users (two mtegorla)"

No (n = 1219) %1 08) Reference Reference statins use, cohort of patients with

Yes (n = 669) 89 (13.3) 059 (046-077) 057 (0.42-079) Clostridium difficile infection
Current users (three categories)®

No (n = 1219) 251 (20.6) Reference Reference

Short-term users (n = 54) 13 (24.1%) 1.22 (0.65-2.32) .15 (0.56-2.34)

Long-term users (n = 615) 76 (12.4%) 0.54 (0.41-0.72) 0.53 (0.38-0.73)
Prescriptions numbe

OR for increase in | prescription 0.77 (0.68-0.87) 0.77 (0.67-0.89)

None (n = 1219) 215 (20.6%)

| prescription (n = 196) 33 (16.8%)

2 prescriptions (n = 217) 29 (13.4%)

=3 prescriptions (n = 256) 27 (10.5%)

*Adjusted for demographic variables, comorbidities and medications use included in Table I.

*Current statins use (Yes) was defined if at least one prescription was filled during the 90 days before the index date.
“Short-term statins use was defined if at least one prescription was filled during the 90 days before the index date and no
prescription were filled between 91 and 180 days before the index date, long-term users were defined as those who had
at least one prescription filled during each period.

“The number of statins prescription filled during the 90 days before the index date.

*p <0.001 for all group comparison.



Statin tirleri ve 30 giinlik mortalite

TABLE 3. Crude and adjusted® ORs for the association of

statin type with 30-day mortality in patients with Clostridium

difficile infection

Number of Crude OR* Adjusted OR*®

Statin type users (%)° (95% CI) (95% CI)
Any statin 669 (100) 059 (0.46-0.77) 0.57 (0.42-0.79)
Simvastatin 437 (65.3) 0.77 (0.53-095) 0.64 (0.45-091)
Atorvastatin 117 (17.5) 0.40 (0.21-0.76) 0.45 (0.22-0.92)
Pravastatin 72 (10.8) 023 (0.08-0.63) 0.24 (0.08-0.69)
Rosuvastatin 43 (6.4) 0.63 (0.26-150) 1.19 (0.44-3.19)

*Adjusted for demographic variables, comorbidities and medications use included
in Table I.

b5 of use out of all statins users.

“OR for current users compared with non-current users.

Rosuvastatin hari¢ tiim statinlerle bagimsiz olarak 30 giinliik
mortalite azalma



Negatif kontrol ilact kullanimi ve 30 giinliik
mortalite

Risk of 30-day mortality

Current calcium-channel Mumber of
blockers use category deaths (%) Crude OR (95% CI) Adjusted™ OR (95% CI)
Current users (two categaries}h
Mo (n = 1493) 271 (18.2) Reference Reference
Yes (n = 395) 69 (17.5) 0.95 (0.71-1.28) 0.84 (0.60-1.18)
Current users (three categories)”
Mo (n = 1493) 271 (18.2) Reference Reference
Short-term users (n = 52) 11 (21.2) .21 {(0.61-2.38) 1.30 (0.62-2.75)
Long-term users (n = 343) 58 (16.9) 0.92 (0.67-1.25) 0.79 (0.55-1.13)
Prescription number®
OR for increase in | prescription 0.93 (0.81-1.07) 0.90 (0.77-1.05)
Mone (n = 1493) 271 (18.2)
| prescription (n = 129) 27 (20.9)
2 prescriptions (n = [23) 24 (19.6)
=3 prescriptions (n = 143) 18 (12.6)

“Adjusted for demographic variables, comorbidities and medications use included in Table 1.

"Current calcium-channel blocker use (yes) was defined if at least one prescription was filled during the 90 days before
the index date.

“Short-term calcium-channel blocker use was defined if at least one prescription was filled during the 90 days before the
index date and no prescription was filled between 91 and 180 days before the index date, long-term users were defined
as those who had at least one prescription filled during each period.

9The number of calcium-channel blocker prescriptions filled during the 90 days before the index date.

Kalsiyum kanal blokerleri negatif kontrol ilaci gruplarinda
mortalite ile iligkisiz



Tartisma

« CDI'lu hastalarda statin kullanimi 30
gunlik mortaliteyi azaltmis

« Uzun siireli statin  kullanimi  CDI'lu
hastalarda 30 giinlik mortalite riskini
azaltmakta

J Gen Intern Med 2012:27:280-286
Infection 2012;40:41-48



Tartisma

 Gecmiste statin kullanimi ve CDI riskinin

azaldigi saptayan ¢alismalar var

(tedaviye yanit ve rekiirrenste de azalma saptanmis, ancak statin

kullanimi ve 30 giinlik mortalite arasinda iliski bulunmamis)

Aliment Pharmacol Ther 2013:38:619-627



Tartisma

Ani olarak NO sentetaz II
indiksiyonu; septik sok ve
olime neden olabilir.

Statinler; sitokinle
tetkiklenen NO sentetaz IT
ekspresyonunu inhibe

ederler.

Acetyl-CoA

\
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| Gene expression

Actin cytoskeleton

) Membrane trafficking

Proliferation, migration and
transformation

Programmed cell death



Tartisma

« Statinlerin kolesterol distlrtcd
etkilerinden bagimsiz olarak

endotel fonksiyonu (zerine dizeltici,
trombosit  fonksiyonu  diizenleyici,
vaskiler inflamasyonu azaltici etkileri -
pleotropik etki



Tartisma-
¢alismanin sinirlayicilar

« CDI vaka tanimi(sadece lab. dayal)

» Oliim sebeplerinin tam olarak bilinmemesi nedeni
ile 30 gunlik mortaliye bakilmasi

(ilk 6 aydaki dlimlerin de %50 fazlasi ilk 30 glinde---- ilk 30 giin igindeki

¢limlerin CDI nedenli olma olasihgi yiiksek)

* Mortaliteye atfedilen risk faktérleri gok sayida
olmasina ragmen yetersiz



J

Sonug e

« CDI olan kisilerde statinlerin  uzun

sureli kullanimi doza bagh olarak 30

glinlik mortaliteyi azaltmakta



A
L3

: gL N I

NS 7= LPEAHS COH [




