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The detection of microbial DNA but not cultured baderia is associated with increased mortality in paents
with suspected sepsis — a prospective multi-centEeuropean observational study
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Abstract

Objectives

Blood culture results inadequately stratify the tality risk in critically ill patients with sepsisie sought to
establish the prognostic significance of the presesf microbial DNA in the bloodstream of patiehtsspitalised
with suspected sepsis.

Methods

We analysed the data collected during the Rapidyiisis of Infections in the Critically Ill (RADICALSstudy
which compared a novel culture-independent polyseKzhain reaction/electrospray ionization-mass tspaetry

(PCR/ESI-MS) assay with standard microbiologicatitey. Patients were eligible for the study if tivegre having
suspected sepsis and were either hospitalised i@ igéerred to one of nine intensive care unitsnfgix European
countries. Blood specimen for PCR/ESI-MS assay taien along with initial blood culture taken forinital

indications.

Results

Of the 616 patients recruited to the RADICAL stud$9 patients had data on outcome, results of ldedbculture
and PCR/ESI-MS assay available for analysis. Resltiiood culture and PCR/ESI-MSI result was foumd. 8%

(56/439) and 40% (177/439) of patients respectiVieither a positive blood culture (p=0.01) or aifpes PCR/ESI-
MS (p=0.005) was associated with higher SOFA scoregnrolment to the study. There was no differeénc23

days mortality observed in patients who had eiffasitive or negative blood cultures (35% versus 3pe0.74).
However, in patients with a positive PCR/ESI-MSagsmortality was significantly higher in comparistmthose
with a negative result (42% versus 26%, p=0.001).

Conclusions

Presence of microbial DNA in patients with suspeéaepsis might define a patient group at high&rafsdeath.

Key words: culture-independent; molecular detection; earagdosis; critically ill; infection; mortality
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Introduction

Sepsis is one of the major causes of worldwide atiort[1]. Within the intensive care unit (ICU) sap comprises
one quarter of admissions yet accounts for almaltdf all bed days [2]. Although decreasing, thertality rate
associated with sepsis remains far in excess df dhaerved for other ICU admission diagnoses [3&tly
identification and immediate treatment with apprafg antibiotic therapy is a central componentftdaive care of
the septic patient [5-7]. However, traditional culi-based pathogen detection and identificationhotkt are
inherently slow, with up to 72 hours required togete a complete result and fail to identify agamism in up to
40% of cases with severe sepsis [8]. Furthermaten &hen organisms are detected by culture techriqucases
of suspected sepsis this approach fails to comsigtielentify a patient group with an increased tabiy risk [9-11].
Our group has recently described the clinical pemfnce of a novel technology involving polymeraseic
reaction that is followed by electrospray ionizatimass spectrometry (PCR/ESI-MS) in a multicenbgeovational
study of patients with suspected sepsis referreithdolCU for further management (The RADICAL stud$?].
This technology is non-culture based and can ddtestDNA of in excess of 800 relevant pathogendiwit
approximately six hours. In the previous paper ggorted that PCR/ESI-MS identified a relevant pgémoin the
blood stream nearly four times more frequently thiood cultures in addition to having a 97% negafivedictive
value.

Data from the RADICAL study may offer important nemformation regarding the clinical significance tbfe
detection of microbial DNA in the blood stream atipnts referred for ICU treatment with a suspedtéection.
Here we describe an analysis of those patientsitedrto the RADICAL study where matching data wavailable
describing patient outcome, blood culture and PGRMS findings. Our hypothesis was that the preseot
microbial DNA in the bloodstream of patients withspected sepsis may more effectively identify aocolof

patients at higher risk of death from sepsis, rédigas of whether viable microbes were isolated fbbood culture.
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Methods

In this study we analysed the data from the obsiemval multi-centre study Rapid Diagnosis of Infeos in the
Critically 1ll (RADICAL). Detailed trial methods ofhe RADICAL study and results of the primary aséywere
published previously [12]. The RADICAL study wasnducted in nine intensive care units (ICUs) from si
European countries. Written informed consent wasglsb and recorded from each participant or thegale
representative. Research ethics approval was @gtameach participating centre and therefore thdyshas been
conducted in accordance with the ethical standairttse Declaration of Helsinki and its following anmdments.

The analysis presented describes those patientstsetto RADICAL where study blood specimens webtained
simultaneously for both standard blood culture gsialand PCR/ES-MS analysis and outcome data éop#tients

were available.

Patients

Patients were enrolled to the RADICAL study betw@&mtober 2013 and Jun 2014. Adult patiextbs8(yrs) were
eligible for the study should they either 1. haveuapected or proven severe infection or sepsisward either
hospitalised or were referred for treatment to t8&), or 2. had suspected or proven clinical diagnaxf
pneumonia. To be eligible for enrolment into pneanfaayroup patients had to be intubated with an #adbeal
tube and have proven or suspected clinical diagnokieither severe community-acquired pneumoniaARC
healthcare-associated pneumonia (HAP/HCAP) or hatatiassociated pneumonia (VAP) defined by thesgmee
of the following criteria: new infiltrates on chesadiograph plus temperature 3@8or <35C, or increased
production of sputum, or abnormal white blood cellint (>12 or <4 cells/nfl). Alternatively, pneumonia could be
diagnosed if the treating clinician was clinicaiyspecting pneumonia and was expecting the patergmain
intubated the next day. Exclusion criteria werdligtive intention of the treatment, death was dedrimminent or
inevitable, the treating clinician was not comndtte aggressive therapy or was predicting dischafdhe patient
from the ICU on the day of evaluation, or the nday, or the patient has been readmitted to ICUndusame

hospitalization.

Collection and processing of the specimen
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Blood specimens were collected when treating pheysicrequested blood cultures due to clinical sugpiof a
blood stream infection, pneumonia or an infectiba aterile site. Standard-of-care microbiologytatds were run
according to local policy in every institution. FBCR/ESI-MS assay, a sample of minimum 5 mL of wHabod
was taken from the same venepuncture as for blotidre testing into an Ethylene Diamine Tetra Acedtid
(EDTA) tube. All samples were cooled to 4°C wittd@ min from obtaining and stored at 4°C or frozer28°C
until further analysis. The technique of extractmfithe genomic deoxyribonucleic acid (QDNA) fromepiously
collected blood specimens was published previojdsdy. Eluates from the extraction were transferired 16 wells
(30 pl per well) of a custom-mase PCR assay strdilied (25 pl per well) with 18 unique primer paiand
concentrated PCR master mix. Details of the priseguences, gene targets, and configuration havepsgsished
elsewhere [12]. General PCR formulas and thermowyatonditions also have been published previo{&R].
Potential contaminants were excluded from the @[ 2].

Blood culture results were available to treatinigiclans according to the standard local protoeoid the study
team did not influence the treatment deliveredhe patient by the treating clinicians. The treatiligicians

remained unaware of the results of the PCR/ESI-s$aa

Clinical data collection

Clinical and demographic data were obtained onys&uiolment. Patients were followed up for 28 d&equential
Organ Failure Assessment (SOFA) score was notedratment to the study [13]. A quick SOFA (qSOFApe
was obtained retrospectively based on the datdasaiin the original dataset [14]. Vasopressorsewdefined as
either noradrenaline or vasopressin. Vital statu®8adays was recorded. Foci of infection were réed as the

suspicion of the treating clinicians.

Statistical analysis

Discrete variables are expressed as counts witteptxges in parenthesis. Continuous variables assessed for
normality of distribution using the Shapiro-Wilk ¥&ést. Continuous variables that were non-normaityrithuted

were described as median with interquartile raddestatistical tests are two-sided andgaalue ofp<0.05 was

considered significant. Differences in discreteialsles were calculated with a chi-squared testdiffdrences in
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continuous variables assessed with a Wilcoxon Ramk Test. A McNemar test was used to compare paired
categorical data.

A binary multiple logistical regression model wasrwhere 28 day mortality was the dependent vaiahll
plausible demographic and clinical data were fas$essed for an association with 28 day mortality series of
univariable analyses. Variables with a p value <Gith 28 day mortality were then added to the npldtilogistical
regression model as independent variables. The Inveae developed with backward selection. The majoof
variables, including our variables of interest, &velichotomous therefore precluding the need toftedinearity.

We did not hypothesise any particular interactiamsour model building process and our sample sizs w
insufficient to test for multiple interactions. Meldbuilding is described more systematically in tegend of
supplemental table 1. Data analysis was perfornsgtyithe JMP (version 10) statistical software (S&8ry, NC,

USA).
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Results

Of the 616 patients recruited to the primary st{i#lg], temporally matching results of the blood ouwdt and
PCR/ESI —MS assay were available for 439 patientsraatching assays and 28 day mortality data waBadle

for 365 patients. Table 1 describes the patientadgaphics and their clinical characteristics. Pesiblood culture
and PCR/ESI-MSI result was found in 13% (56/439%) @0% (177/439) of patients respectively. Concocdan
between blood cultures and PCR/ESI-MS assay has deseribed elsewhere [1Batients with positive PCR/ESI-
MS results were slightly older in comparison toghavith a negative result (p=0.01, Table 1). P&ienth either a
positive blood culture or PCR / ESI-MS were morkely to have higher SOFA scores (p=0.01 and p=Q.005
respectively) and require vasopressors (p=0.04pa0d02, respectively) on study enrolment but wess likely to
have a pre-existing diagnosis of respiratory disgps0.03 and 0.04, respectively) than patienth wégative test

results (Table 1).

Critical lllness characteristics

The median length of stay in the ICU was 7 (4-18ysd Patients with positive PCR/ESI-MS result wezatilated
for one extra day and remained shocked for two teadil days (Table 2). The median number of daydh wi
antibiotic treatment was 7 (4-11) days and wasassbciated with the test result (Table 2). In pdievith positive
PCR/ESI-MS test result, the duration of antibiofitpatients whose blood culture result was posititas 6 (3-13)
days compared to 8 days (4-13) (p=0.05) when thedbtulture result was negative. In those patidms had a
negative blood culture result, the duration of lzintic therapy was similar between the patienthwiositive and
negative PCR/ESI-MS results, respectively 8 (4\8%¥us 7 (3-11), p=0.2.

Patients with negative PCR/ESI-MS result had atgreaumber of days alive and free of antibioticantipatients
with a positive result (Table 2). In patients wh&E&R/ESI-MS test result was positive the numbetagfs alive and
free of antibiotics to day 28 was not dependenth@nblood culture result (3 days (0-21) versus Ysd®-22),
p=0.7). Those patients with negative blood cultsults who also had a negative PCR/ESI-MS resutdreater
numbers of days alive and free of antibiotics tg 88 than those who had a negative blood cultuteaapositive

PCR/ESI-MS result (17 days (1-23) versus 3 day&1(0{=0.005).
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Outcomes

Mortality rate at 28-day was 32% (118/365). Positblood culture result was not associated with éigtB-day

mortality (17/49 (35%) versus 101/316 (32%), p=@or positive and negative blood cultures respetfjve
Conversely, 28-day mortality was significantly héghin patients with positive PCR/ESI-MS assay imparison to

those with negative PCR/ESI-MS result (62/147 (428&Bus 56/218 (26%), p=0.001 respectively). Thasaatio

for 28-day mortality when the microbial DNA was éeted by PCR/ESI-MS assay was 2.1 (95% CI 1.4-3.3).

In patients with negative blood culture resultpoaitive PCR/ESI-MS test result remained stronglyogiated with
increased rates of death (45/103 (44%) vs. 56/263%6f, p=0.003, odds ratio for 28-day mortality 2123-3.6),

Figure 1). In keeping with the high negative prédevalue of PCR/ESI-MS, only five patients (1.4B@&d positive

blood cultures despite a negative PCR/ESI-MS, ladlsé patients survived, however due to small sarsigke

statistical significant versus rates of death vgitisitive blood cultures and positive PCR/ESI-MS was achieved
(p=0.15).

Univariable analyses demonstrated that increasitignt age (p<0.0001), a history of cancer (p=0.08) presence
of immune suppression (p=0.04) and a higher SOfAeson admission (p<0.0001) were associated withigimer

risk of death at 28 days. None of: cardiovasculaeate, respiratory disease, diabetes, chronicekidiisease,
cirrhosis or smoking history were associated wihday mortality. In a multivariable logistical regsion model,
when the significant covariates were added to theehthe presence of a positive PCR/ESI-MS rearttained

independently associated with 28-day mortality (€a® and supplemental table 1). When the bloodupeiltesult

was also added to the model this was not indepélydessociated with outcome but addition of theoblaulture

result as a covariate further strengthened thecadgm between the PCR/ESI-MS result and 28 dastatity.

Organism specific outcomes

A full description of the organisms identified bgth blood culture and PCR/ESI-MS techniques has begorted
elsewhere [12]. In the cohort analysed for thiglgt85 patients had a Gram negative bacteria arhfi8nts had a
Gram positive bacteria isolated by blood culturbe 8 day mortality rate for the five most commoisglated

organisms by blood culture wag&scherichia coli 60% (6/15), Saphylococcus aureus 11% (1/9), Klebsiela

pneumoniae 75% (3/4),Pseudomonas aeruginosa 50% (2/4) Enterococcus faecium 50% (1/2).



223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

The 28 day mortality rate for the five most comnyoidolated organisms by PCR / ESI-MS wé&s:coli 43%
(23/53), S. aureus 40% (8/20),E. faecium 11/17 (65%) K. pneumoniae 40% (4/10), andCandida albicans 56%
(5/9).

There were four cases wkthicillin-resistant Saphyl ococcus aureus in blood cultures and seven cases detected with
PCR/ESI-MS. The four cases were concordant betweetwo groups. There was one case of vancomysisteat
enterococci which was matched between blood culame PCR/ESI-MS. No case ofrbapenemase-producing
organism was detected by either methodology.

There was no statistically significant differencetween the mortality rates attributed to infectlpnany of the
organisms, by whether the infection was Gram pgasitGram negative or fungal or by the presenceesistant
organisms.

The most commonly identified source of infectionswhe respiratory tract in 157 (36%) cases. Int@eminal
infection accounted for 81 (18%) cases, primaryblstream infections for 70 (16%) cases, urinaagttinfection
for 32 (7%) cases and the source was unknown i(62a) of cases. There was no relation between theceoof

infection and 28-day mortality was identified.



251 Discussion

252 The principal finding of this analysis is that naditty was greater amongst patients referred toGld team for
253 treatment of suspected sepsis when microbial DNA detected with the PCR/ESI-MS assay. In contashis
254 finding, we found no difference in mortality ratetlveen those patients with positive and negatieedlculture.
255 These findings might suggest that, apart from mgliog a more immediate microbiological diagnosisRAESI-MS
256 may more effectively identify critically ill patiés with active infection and hence an increasekl ofsdeath. We
257  suggest that these data are consistent with agigalily important mechanism and describe a qualébt different
258 patient population with evidence of active infentitat is missed using current microbiological diegfics.

259 The patients analysed were typical of an ICU padpatawith sepsis. Patients were predominantly neaid a
260 median age of 65 years and frequently possessaificigt co-morbidities. On presentation, the septhess was
261 severe. The median SOFA score was seven and rhare 30% of the patients were requiring immediate
262 cardiovascular support and mechanical ventilatidiore than half of the patients studied receivedosedof
263 antibiotic prior to study enrolment which likelyflects current guidelines recommending intravenansbiotic
264  treatment within the first hour following diagnosi§ severe acute infection [7]. Prior antibioticpesure is a key
265 factor in the high incidence of culture-negativemected sepsis and is also likely to interfere with discriminant
266 ability of blood culture in relation to patient coime [15]. Consequently, blood culture does notsisbently
267 distinguish between non-survivors and survivorpatients with sepsis [8-11].

268 It is difficult to draw firm conclusions as to wipatients with detectable microbial DNA in the PCBIMS assay
269 had higher mortality rate. Although older, sickeatipnts were more likely to both have a positiveRFEESI-MS
270 assay and to subsequently die, the relationshipvdset PCR/ESI-MS result and mortality remained foiig
271 correction for these covariates. The key questian &rises is whether the detection of microbialADblindicative
272 of a pathogenic finding in and of itself or whethhrs is an epiphenomenon which reflects the oleliasease
273 burden in a manner different from acute illnessesoMicrobial DNA certainly has the capacity toibkerently
274 pathogenic. Unmethylated CpG dinucleoties, suchrasfound in microbial DNA, are known to be potd@hiR9
275 agonists and binding can result in inflammatorycedes [16,17]. Microbial DNA is also a key compadneh
276 biofilms, where it contributes to their structussbility and also plays an active role in the lnition of antibiotics
277 [18]. This may be particularly relevant in an ICOpulation where biofilms are frequently presentimadwelling

278 medical devices such as endotracheal tubes anduseratheters and where the presence of a biofily Imeaa

10
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factor in the failure to grow an organism usingtard techniques. Alternatively, the presence afrabial DNA
may indicate the presence of active infection whigoorly sensitive test such as blood cultures failidentify. We
have previously reported that PCR/ESI-MS can rgddintify fastidious and difficult to culture ongiams [12]. It
is also plausible that a positive PCR/ESI-MS resutherely an epiphenomenon of more severe disaa$@erhaps
related to leakage of microbial contents from aopergastrointestinal tract.

We did not demonstrate an association betweenratiyidual microbial species and subsequent outcbuotehis
study is likely underpowered to detect any suchssociation. Furthermore, as the current PCR/ESteédBnology
detects only KPC, vanA, vanB and mecA as antibiotisistance genes and these were detected at dovery
frequency in our patients no definitive statememt be made regarding patient outcome in the preseh®NA
from highly resistant organisms. Although the preseof multi-drug resistant organisms is likely have a
significant impact on determining patient outcorhe telatively low incidence of culture positive sipin our
patients limited further analysis of this assooiati

This analysis is specific to one particular methodyp of microbial DNA detection — PCR/ESI-MS. A namus
other technologies are available to detect mictobidA. Two previous studies using other techniquaés not
suggest that the detection of microbial DNA wasoaigged with an higher mortality although they débort an
association between microbial DNA and a more seegerde illness [19,20]. This has led many investigato
question the relevance of microbial DNA in the listmeam of a patient where viable microbes coult be
cultured [21]. That our study describes a mortalifference may be partly explained by the diagicagpectrum of
the PCR/ESI-MS technology that is able to idenitifyexcess of 800 microbes in a culture independesthod in
comparison to other PCR technology that usuallyitéindetection to approximately 25 common pathogaing
frequently requires enrichment via standard cultnethodologies [19,22,23].

There are some limitations to the analyses predehéze. During this study the PCR/ESI-MS result was
available to the treating clinicians and therefowald not influence treatment whereas the blootloelresults were
obtained as part of routine clinical care and teswiere available as normal. It is therefore plalesthat patients
with negative blood cultures and positive PCR/ES-¥esults may have had their antibiotic treatmesgsed
inappropriately early thereby affecting subsequamutcome. However, we found that the duration dfbéstic
treatment was similar between those patients thdt & positive PCR/ESI-MS result regardless of wdretheir

blood culture result was positive or negative. kdlethe duration of antibiotic treatment was simdanongst all

11
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combinations of test results. In addition, givere thmited resistance profiling of the current PCBIHMS
technology discussed earlier we were unable to cembron whether patients with a positive PCR/ESI-MSult
received adequate antibiotic treatment during tiuelys period. Finally, although each institute ob&al blood
cultures according to local protocols the lack pédfic standardisation for this procedure couldugibly affect
microbial yield and thus study results.

If replicated, these results could potentially mlteanagement of the patients in the future. If pmesence of
microbial DNA represents a sub optimally treatdfedéted process then specific antibiotic regimes bwguggested
based on this test result. This approach wouldrbatly facilitated by the expanding the currentigiéable panel of
antibiotic resistance genes detected by PCR/ESItdtBinology. As the field of sepsis immunotherapy an
personalised medicine rapidly expands PCR/ESI-M$ prave to have a role in identifying patients thaiuld
benefit from specific antagonism of TLR9 pathwaysween from adjunctive immune stimulation [24-2Blirther

mechanistic studies are required prior to sugggstinre specific treatments.
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Conclusions

According to our best knowledge this is the firappr that reports that the presence of microbiahiNthe blood-
stream of patients with suspected acute sepsissizcited with greater mortality. It is plausithatt PCR/ESI-MS
result may provide additional important informatias regards the clinical trajectory of the patweith suspected
sepsis above that garnered from the traditionabdloulture results and from an assessment of therise of

illness. It is plausible that this assay could bedito direct specific adjunctive therapies toghhisk population

with suspected sepsis.
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ACCEPTED MANUSCRIPT

Table 1. Demographic and clinical features of thetsdy population

Total cohort BC+ve BC-ve p PCR+ve PCR-ve p

(n=439) (n=56) _ (n=383) (n=177) _ (n=262)

Demographics

Sex (male) 66% 69% 63% 0.2 64% 66% 0.9

Hypertension 47% 54% 46% 0.3 49% 45% 0.5

Cancer 29% 30% 29% 0.9 34% 26% 0.09

Cirrhosis 8% 7% 9% 0.99 10% 8% 0.5

Current smoker 15% 7% 16% 0.1 14% 15% 0.8

Antimicrobial use

During hospitalisation but before
59% 57% 60% 0.8 58% 60% 0.6
enrolment

SOFA score on enrolment (median and

IQR)

7 (4-11) 10 (6-12) 7 (4-11) 0.01 8(5-11)  7(4-10) 0.005

Vasopressor use on enrolment 55% 68% 53% 0.04 62% 50% 0.02

A description of the demographic and clinical featuof the patient population on enrolment in tivels

Abbreviations: BC+ve, positive blood culture; BC-veegative blood culture; PCR+ve, positive polymserahain reaction / electrospray
ionization-mass spectrometry; PCR-ve, negative mehase chain reaction / electrospray ionizationsmgsectrometry; Vasopressors were
defined as either noradrenaline or vasopressin, iQfer quartile range; CKD, chronic kidney disea€®PD, chronic obstructive airways

disease; SOFA, sequential organ failure assessuoerd; qSOFA, quick SOFA; IQR, interquartile ranig®/, mechanical ventilation.
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433 Table 2. Post-enrolment patient characteristics

Total BC+ve BC-ve p PCR+ve PCR-ve p
cohort
ICU LOS 7(4-14)  7(3-13)  7(4-14) 0.8 8(4-13)  7(4-14) 0.8
Hospital LOS 23(12-39) 23(10-48) 23(13-38) 0.8 22(12-41) 23(73-3 0.9
Days of mechanical ventilation 2(0-8) 1(0-7) 2(0-8) 0.4 3(0-9) 2(0-7) 0.03
Days alive and free of MV to day 28 26(20-28) 27(21-28) 26(20-28) 0.4 26(19-28) 27(81-2 0.03
Days on vasopressors 1(0-4) 2(0-5) 1(0-4) 0.08 2(0-5) 0(0-4) 0.007

Days alive and free of vasopressors to day 27(24-28) 26(23-28) 27(24-28) 0.07 26(24-28) 28233 0.01

28
Days on antibiotics 7(4-11) 6(3-13) 7(4-11) 0.2 7(3-13) 7(4-11) 0.9
Days free of A/B and alive up to day 28 10(0-22) 4(0-22) 12(0-22) 0.3 4(0-21) 17(1-23) 300

434 A description of the hospital stay and illness elataristics following enrolment in the study. Dajive and free of (MV/ vasopressors/

435 antibiotics) today 28 was calculated by addingrthmber of days up to and including day 28 thafpient was both free of the intervention
436 and alive.

437 Abbreviations: BC+ve, positive blood culture; BC-wegative blood culture; PCR+ve, positive polyrserehain reaction / electrospray

438 ionization-mass spectrometry; PCR-ve, negativerpehase chain reaction / electrospray ionizationsmsgectrometry; ICU, intensive care unit;

439 LOS, length of stay; MV, mechanical ventilationBAAntibiotics

440
441
442
443
444
445
446
447
448
449

450
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451  Table 3. Univariable and multivariable logistic regession analysis of 28-day mortality

Predictor Univariable Multivariable

p OR (95% CI) p OR (95% ClI)
Age (per year) <0.0001 1.05 (1.03-1.07) <0.0001 1.05 (1.03-1.07)
History of cancer 1.8 (1.1-2.8) 1.8 (1.08-3.15)
Positive PCR/ESI-MS 0.001 2.1(1.4-3.3) 1.7 (1.01-2.82)
Cardiovascular disease 1.3(0.7-2.3)
Diabetes mellitus 1.2 (0.72-2.0)
Cirrhosis 1.4 (0.6-2.7)

452 The C statistic for the whole model is 0.77. Ablim&wns: OR, odds ratio; Cl, confidence intervaDFsA, sequential organ failure assessment
453 score; PCR/ESI-MS, polymerase chain reaction/eleptay ionization-mass spectrometry; BC, blooducalt
454
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468  Table 4. Organism specific outcomes

Commonest organisms by blood culture Mortality % 6) Commonest organism by PCR/ESI-MS Mortality %(n)

2 Staphylococcus aureus 11% (1/9) 2Saphylococcus aureus 40% (8/20)

4 Pseudomonas aeruginosa 50% (2/4) 4Klebsiella pneumoniae 40% (4/10)

28-day organism specific mortality for five mostmmonly isolated organisms by blood culture and GRFESI-MS.
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Figure 1. 28-day mortality.

p<0.0001*
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PCR/ PCR/ PCR/ PCRI/
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(n=44) (n=5) (n=103) (n=213)

Amongst those patients that have a negative blodtdre result those with a positive PCR/ESI-MS tesult
have a higher mortality. A McNemar’s Test was perfed on the non-surviving patients which indicatteal
the total number of positive tests for each metivad statistically different (McNemar test statistiéd5, degree
of freedom =1 and p<0.0001).

BC, blood culture. PCR/ESI-MS, Polymerase chainctiea followed by electrospray ionisation-mass

spectrometry



