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PI = EI and CI
Improvement in both more and less severely ill patients
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Patients who received EA were less likely to have acute respiratory dis- tress syndrome (ARDS) or AKI at baseline 
Thirty-day mortality was reduced in patients who received EA, compared with those who did not (4% vs. 22%; p = 0.003). 
Patients receiving EA were less likely to develop acute mesenteric ischemia than those who did not receive EA (p = 0.02), and EA was associated with reduced 30-day occurrence rate of ARDS, intraabdominal infection and sepsis, although statistical significance was not reached. 
Its main effects in animals include increased survival, reduced lactic acidosis, reduced hepatocyte apoptosis and sinusoid vasoconstriction, improved pancreatic and ileal perfusion, increased gut barrier function and renal perfusion, better lung hypoxic vasoconstriction response, and decreased plasma interleukin-6 
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Retrospective 
We quantified excess (i.e., above goal) oxygen exposure for any Fio2 greater than 0.5 when the Pao2 was greater than 80 mm Hg. 
As little as 2% of above goal oxy- gen exposure per day was suficient to influence clinical outcomes. 
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We defined fluid responsive as an initially hypotensive patient who sustained SBP greater than 90 mm Hg and MAP greater than 65 mm Hg without requiring vasopressor titration for 24 hours after the initiation of fluid resuscitation 
primary outcome = increased BP without pressors
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HRG is produced in liver, protein that interacts with many ligands with many functions including host defense and coag. May be more relevant to infections caused by fungi and bacteria. Levels decrease in sepsis. Treatment with HRG in septic mice improved survival. 
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(4% vs. 220; p = 0.003). After adjustment for baseline variables.
associatod with mortalfy, opidural anaigesia was st an indo-
pondent prodictor o 30-day mortalty (adjusted odds rato, 0.10;
[95% Cl, 0.02-0.48]; p = 0.004). Using propensiy score anay-
s, the risk of acause 30-day mortalty in patients with scute.
pancreatts recening epicural analgesia was significanty lower
than thatin matched pationts who did no recaive opicuralanalge-
sia (2% vs. 179 = 0.01).

‘Conclusions: Among crically il patients vith acute pancreats
mortay at 30 days was lower in patonts who recoived epidural
analgesia than in comparable patients who did not. These find-
ings support ongoing rosearch on the uso of opidural anaigesia
s therapeutc ntorventionin acuto pancreats. (Crt Care Med
2018; 46:0198-0208)

Key Words: acute pancreatiis; epidural analgesia intensive care
unit;propensity analysis; mortalty
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Oxygen Exposure Resulting in Arterial Oxygen
Tensions Above the Protocol Goal Was Associated
With Worse Clinical Outcomes in Acute Respiratory
Distress Syndrome*
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Oblectives: High factons of inspired orygen may augment lung
‘damage to exacerbate lng nry in patients with acute respia
tory distrss syncrome, Paticipants envolled n Acute Respiratory
Distess Syncrome Network trils had a goal partal pressure of
xygen n arteia bood rango of 55-80 mm Ho, yot the efoct of
oxygen exposuro abore this atrial crygen tension range on i
al outcomes s unknown. W soughtta determine i crygen expo-
‘sure that rsulted n a patal pressure of orygen in artrial blood
above goal (> 80 mm Hg) was associated with worse outcormes
in patients with acute respiatory isress syndrome.

Design: Longitudina anaysi of data coloctod in these rls.
Setting: Ton cinical tias conducted at Acute Respiratory Dis-
ross Syndrome Network hospials botwoen 1996 and 2013.
‘Sutipets: Cricaly i pationts with cuto respraory distoss syncrome.
tervetions: o

Measurements and Main Result: Wo dofined sbave goal oxygen
xposura as the diference botween the fracton of inspired ory-
gon and 0.5 whanover the faction of inspired oxygen was above
0.5 and when tho partal pressure of oxygen in arterial blood
was above 80 mm Hg. W then summed above goal oxygen
xposuresin the frst ve days o calculalo & cumulative above
‘goal rygen exposure. Wo dotormined the affect of a cumulative
5-day abovo goal oxygen oxposuro on mortaltypror o discharge
homa at 90 days. Among 2,094 paricipants (ean age, 51.3yr.
543% male) with a study-entry partal pressure of orygen in arte:
ia blood/faction o inspired oxygen that me acute respiratory
distress syndrome citeria, average cumulative above goal 0x-
gon oxposure was 0.24 faction of inspired oxygondays (ier-
quari range, 0-0.38). Partipants with above goal oxygen
exposire were more likely 1o die (adjusted inerquarte range
odds ratio, 1.20; 95% Cl, 1.11-1.31) and have lower vetiator-
o0 days (acjustod interquart rango mean diforonce of -0.83;
95% Cl, ~1.18 to ~0.48) and lowor hospitak oo days (adjusted
nterquartie range mean difference of ~1.38; 95% Cl, -2.08 1o
~0.68). Wo obsorved a doso-response rolationship botwon the
cumiative sbove goal cxygen exposure and worsened clicel
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Outcomes for participants with mild, moderst
rospiratory distress syndrome, suggesting that the observed
rolationship s not primariy nfluenced by severiy of ilness.
Conclusions: Oxygen exposure resulting inateil oxygentensions
above the protocol goal occured frequenty and was associated
wih worse cinical outcomes at al level of acute respiatory dis-
ross syndhome savory. (Crt Care Mod 2018; 48:517-524)
Key Words: acuto respiratory distross syndrome; clincal
outcomes; oxygen therapy.
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‘Ods of death at 0 days

”

Mg Moderate Sovere
Severty of ARDS

Figure 3. 0dds of hospital moralty at 90 d by lvels of comuiatve above goal cxygen exposur at 5 (0.1
(025,an 05, respectueh) sabfied by severy of acute resprsioy distess yndome (ARDS). The diamonds
epresont o4 ratos, and th vercal sogments o 5% Ci. Th porcentages sbove the vrlcal sogments
Indcats th proportonof partcipats wih valuesgreaterorequal 0 selected levels of cumulatie above goal
rygen exposure, These dat suggest il above Goal gen xposare s Gstmental even i paricipants i
i ARDS.
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Should Transfusion Trigger Thresholds Differ for
Critical Care Versus Perioperative Patients?
A Meta-Analysis of Randomized Trials

Matthew A. Chong, MD'; Rohin Krishnan, BSc's Davy Cheng, MD, FRCPC';

Janet Martin, PharmD, MSc(HTA)"
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(10797 paints) woro incudod.n crical cae patarts, etic
e antusion oo in sgfcanty ecuced 30-day mortalty
Compared it e ranshson odé s, 082: 5% C1, 0.70-
097). I surgeal pants, a rotcive vansision ey o o
hecpposideecionof et o oty lodds e 1.31;95%
1094182 The group toracton o wis signfcant (o=
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atack, packed RBC axposre, ranstusion ecion, and hospitl
longh of sy In surgcal patits,rostice anstion rostod
inmduced packed RBC arposure.

Concsions: Th sty of esrctve tansuson stateges sy
iflrs for crcaly 8 paens verss padoperse patints. Fur.
hor vl ivestgaing ansiuson svsegies n the pecaporae
soting o necossay (CrtCae Mot 2018; 46252-263)
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Predictors, Prevalence, and Outcomes of Early
Crystalloid Responsiveness Among Initially
Hypotensive Patients With Sepsis and Septic Shock*

Daniel E. Leisman, BS'"**; Martin E. Doerfler, MD**; Sandra M. Schneider, MD'*;

Kevin D. Masick, PhD’

jason A. D'Amore, MD'; John K. I’

ngelo, MD"

Objectives: Tho provalonce of rosponsivencss to inialflid chal-
lengo among hypotensive sepsis patonts s unclea. To avid lid
ovarload, and unnccessary treatmont, t s important to diferent-
ato theso phenalypes. We aimed to 1) dotermine the proportion
of hypotensive sopsis pations sustaining favorablo hemodynamic:
rosponse afer il flid challonge, 2) dotermine demographic
and cnical riskfactors that prodicted rofractory hypolansion, and
3) assass the associaton botwoen timolness of fuid rosuscit
tion and rfractorness.

“Eimergoncy iodicine S Ln, Northwol Heath, New o Pk, NY.
“icahn S of Mo at Mount S, Now Yok, Y.
“Daparimant of Mediine, HofstraNorthwel Schoolof Medicin, Hamp-
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“American Callego o Emergoncy Physican,ining, TX.
ot Cusiy Managemnt atct,Nortwed i, NewHydo Pk Y.
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o appoar i 1 pretod tox nd s provied 1o HTIAL and POF
visione o h riie 0n h foumal’s wasss (P foamlswecon!
cemiounal)
M. Losman concoivd the research queston and dosigned s study
Tho undoring ity mprovement iiatve was dosigned and ead by
Ors. Doarter, DAmor, and DAngic, Dats cocton and mansgemont
s ovrsoan by Dr. isick.Tho anayic tsiogy was dsigne, and 1
nsysas weroperormod by Me Lo, Tho st crat of e ariclo was
o by Mo, Lasnan, AR suhors conituted to he merpreation of
Snayess e crtcal rviw of 1o rice Or. DARGro and Dngolo
S0 Cotanior authars an s e M. Loeman taes rosponsisity for
he il
‘Supportec inpar, by a grant rom the Conter for Medicaroand Medicaid
a0 he Hgh Valus Heathcars Colboratie, of which o sty
Shes umrolahouth ysem was  part T grant haped und th under.
ying qually imprevemamd progew smnd debare n e sy

Nothws School of Med:

Design: Secondary analysis of a prospective, muisto, obsenva:
tiona,consocutversamplo cohort
Setting: Nio tortiay and communiy hospitals over 1.5 years.
Patients: nclusion criteria 1) suspoctod or confimed infoction,
2) greater than or equal to two systomic infammatory responso.
syndrome crtera, 3)systoic blood pressuro less than 90 mm Hg,
greaterthan 40% decrease from baseline, or mean artril pres:
suro foss than 65mm Hg.
‘Measuroments and Main Results: Sox,ago, hoart faire, ronal fa-
immunacompromise, source of ifection,ntil lactato, coagu:
lopathy,temporature, lerod mentaton, altred gas exchango, and
acute kicey injuy were used to generate  is score. The primary
outcome was sustained normotension afterfuid chalengo wihout
vasopressor iation. Among 3,688 patients, 2,350 (64%) were
flid rosponsivo. Six candidate risk factos signifcanty prodicted
refractoriness in mulivarable analyss: heart faluro (odds raio,
1.43; CI,1.20-1.72), hypothermia (odds rat, 1.37; 1.10-1.69),
aitorod gas exchango (odds rato, 1.93; 1.12-1.87), il actato
greater than o oqualto 4.0 mmalL (odds rato, 1.26; 1.08-152),
immunacompromisa (odds rato, 1.23; 1.03-1.47), and coagu:
lopathy (odds rato, 1.23; 1.03-1.48). Highvisk patots (> thoo
vis factors) had 70% higher (C), 48-969%) rofractory risk (19%
igher absolute is; Cl, 14-25%) versus lowisk (zeo isk fac-
tors)patients. Itiatingflids ingreate than 2 hours lso procicted
refractoriness (odds ratio, 196; Cl, 1.49-2:58). Moralty was
155% highor (CL, 10-18%)for refractory patints
Conclusions: Two in threa hypotensive sepsis ptients were
responsive to il fuid rosuscitation. Hear faire, hypothormi,
immunocompromise, yperactemia, and coagulopathy were asso:
ciated with the refractory phenotype. Fud resuscitation nfated
atortho ntia 2 hours mre sirongly predicted ofractorinoss than
any patint factor tosted. (Cri Care Med 2018; 46:180~108)
ey Words: inravancous flis; sepsis; septic shock
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Decrease in Histidine-Rich Glycoprotein as a Novel
Biomarker to Predict Sepsis Among Systemic
Inflammatory Response Syndrome

Kosuke Kuroda, MD'%; Hidenori Wake, PhD Shuiji Mori, PhDD'; Shiro Hinotsu, MD, PhD;
Masahiro Nishibori, MD, PhD’; Hiroshi Morimatsu, MD, PhD'

Objectives: Many biomarkers or sepsis o used in cinical prac:
tice; howover, fow have bacomo the standard. Wo measured
plasma histidine-ich gycoprotein oves in pationts with systomic:
inflammatory response syndrome. We compared histidine-ich
gycoprotein,procalcitonin, and presepsin levels to assess their
signficance as biomarkers.

Design: Single-canter, prospective, dbservational cohor sty
Setting:ICU atan unversty-afated hospital,

Patients: Seventy-nine ICU pationts (70 with systomic infar
matory responsa syndome and 9 without systomic infammatory
rosponse syndrome) and 16 heathy voluntoors.

"Depariment of Anestresidogy and Resuscilogy Okayama Universty
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“Dopaiment of Pramacaiogy School of Phamacy, Sty Unversty
Obayana apan

“Gonter fo vt Cieica Madiine, Okiyama Uniersity Hospi
Obayama, apan

This study was conduced at Okayama Universy Gradiste School of
Modicine, Dantaty and Phamacouical Scionces, Okayama Japan

s Kurodaand Wake contiated ol o i work.
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Interventions: or.
Measuroments and Maia esul: o colocto biood sampic from
paints withn 24 hoursof CU adision. Hatdnoric gcoproton
Tovsls wero detemined using enzyme ke immuncsorbent 55y
Tho medan etdinorch gycoproion kool n heaty vokroors
(0= 16)was 63.00 pymL. et ange, 51.53-66.21 gL,
Hatcinarch glcoproten koves insystemc nfammatoy response
syroma paents 1= 70 2872 gL [1674-41.48 yg/mi) wore
Iawer tha thoso i nosystomic eflanmatary rcparse syndromo
paint (n = 9; 3864 yginl. 5026-5181 pg/nL; p = 0049)
01 70 patirts wih systamic flammtory responsa sydame, 20
had sopai. Haidno ich ghcoproton lves wro lower 1 septc
patints than £ nonioctve sysamic nfammatory resporse sy
croma ptints (871 L. (672-15.74 pofm] vs 3327 pgind
126574499 ygimLL; p < 0001) and worokower i ronsumvicrs
(2= hanin sunors 1 = 62 of systomic nfammtor responso
sy (906 g/ [449-15.70 il s 31 7Bl 1857~
42,11 pginL; p< 0001, Hisidno rch ghcoprolon showed a hih
sonstvy and spocticty fo dagnosng sepsi. Recever operatng
charactorstic curvo anahss for dotocing sepss wihn systomc
infammatory eaponse syncioma patents showse atth s nder
10 cun forhsidine ichgycoprotan, procalcionn, and prosopsin
was 057, 0.82, and 0.7, respoctvc. In acdton, suvial anaysis
in systemi famaor fesponse syndome patents reveakd tat
1o Harel Cinden for hitidne-ich gycoprotan,procaictann, and
prosopsin was 085, 065, and 0.87 rospoctvey.

Concusions: s cin.richgcoprotsn evels wero ow i ptients
with sopsisand ware sigfcanty rolated fo mortalty i systemic
infammator response sydrome popuiation. Furhermor, 3 2
biomarker, hisidinerichgycoprotain may be superior 0 procal
{oninand presepsin. (Cri Caro Med 2018; 46:570-576)

Koy Words: bomarkr: histdinorch olycaproton:  sepsi:
systemic infiammatory response synchome.
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Prolonged Infusion Piperacillin-Tazobactam
Decreases Mortality and Improves Outcomes
in Severely lll Patients: Results of a Systematic
Review and Meta-Analysis*
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‘Objectve: Piperacilintazobactam s a commonly used antbiotic
in crcal i pations; howover, controversy exists a to whether
mortay in serious nfctions can be decreased trough adminis-
tration by polonged inusion compared with ntermitent infusion.
The purpose of this systomaic rovew and meta-analysis was to
doscribo the impact o proonged infusion piperacilin-tazobactam
schemes on cinial ondpoins in soveray il paients.

Besign: We conducted a systematic terature review and meta-
analyss searching MEDLINE, Cumulative Indox to Nursing and
Alied Hoalth Litraturo, and the Cochrane Lieary from incoption
o Apil 1,2017for studies.

Iterventions: Mortay rates were compared between severely
il pationts reconing piperacii-tazobactam via prolonged inf-
sionor intermitent infuson. Included stucios must have reported
severity o ilness scores, which were transformed into average
studylovel mortaly probabilos.

Moasurements and Main Results: Two invostgators indepondently
screened ttes, abstracts, and fu ters of tudies moetng il
sion creriafor his systomat review and meta-analysi. Variables
included author name, pubication yea, study design, demograph
ics,totaldaly dosofs), average ostmated croatiine clarance, fype
of prolonged infusion, prevalence of combination therapy, sever-
ity ofliness score, octious sources, al-cause mortalty, cical
curo, microbioogial curo, and hospital and ICU longth of stay
The reviw idontiiod 18 studios including 3,401 patents who
received piperacilin tazobactam, 56.7% via prolonged infusion.
Across llstudios, the majorty of patents had an identiied prr
maryinfectious source. Receipt ofprojonged inusion was assoc-
atod with a 1.46-10id lower odds ofmartalty (95% O, 1.20-1.77)
in the pooied anayss. Pationt receiing prolonged infusion had
1.7710id ighor odds o cinical cure (95% O, 1.24-2.54) and
1.22:0ld higher odds of microbiological cure (95% Cl, 084~
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1.77). Subanalyses were conducted according to high (= 20%)
and low (< 20%) avorage studyevel mortalty probabiites. In
studio roportng highr mortalty probabiies, afect szes were
variablobutsimilar 1o the poold rosuls.

Conclusions: Roceipt of prolonged inusion of piperaciintazo:
bactam was associted with educed mortalty and improved cin-
alcure ratos across diverso coharts of sverely i patints. (Cri
Care Med 2018; 46:236-243)

Ney Words: crcal il duug adminstationschodo;
intravenous fusions; pharmacodynamics; pharmacolkinetics
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P u
sty Events Total Events Total
Avorago mortalty probabilty >=20% = 0
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Figure 2 Metanshses of moralty benft of ppeacin-tazcbactan usion scheme. | = nlerstant nfuson, OR = odds s, P = pronged
nfusion tarsquared = between~-shdy variance eshmate, W = study weight fxed. o random-efiects model.
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Thoracic Epidural Analgesia and Mortality in Acute
Pancreatitis: A Multicenter Propensity Analysis
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Objective: Recent precinical and clinical data suggest that tho-
racic opicural analgesia, a technique prmariy aimed at docreas:
ing pain, mightoxert antinflammatory fects, enhance splanchnic
and pancreati blood low during acute pancreatts; howevor, the
inflsence of opidural analgosia on mortalty emains under nvest
gatod n his seting, Tis stuy was therefoo dosigned 1 assess.
the impact of apidural analgesia on martally in ICU patons with
acuts pancreaits.

Design: Muticentor rerospective, obsenational,cohort sty
Setting: Soventoen Fronch and Boigan ICUs.

Patient: Al patnts adrited to wih acuto pancreaiis betwoon
Juno 2009 and March 2014,

Iterveations: Tho primary exposuro was thoracic epdural anal-
gosia voraus standard caro without opidural analgosia. The pi-
mary outcome was 30-day mortaity. Propansity analyses were
used to control forbias in eatment assigament and prognostc
imbalancos.

Moasuroments and Main Results: Ono thousand throe ICU
patints with acuto pancroaiis woro envoled, of whom 212 died
within 30 days. Epidural analgesia was usod in 46 patints and
was associated with reduced mortalty in unadjusted analyses





