Confidential until published

The task for the clinical expert is to provide a midpoint estimate together with a range for the
variables shown in Tables 1 and 2. We would like this estimate provided in terms of a single positive
test result. Tables 1 and 2 differ in that the Table lassumes that the results from standard blood
culture process are concordant with the positive test result, whereas Table 2 assumes that the results
from the standard blood culture process are negative. It is acknowledged that blood culture results
would not be known when the result from the rapid test becomes available, but it was believed that
formulating the question in this manner would make the task easier for the clinician, and these data

can be weighted by rates of true positives and false positives by the researchers.

Illustrative examples are provided. For example, If you believed that the information provided by a
positive SeptiFast result would produce a net average reduction in ICU length of stay of 0.1 days
compared with not having the information from SeptiFast then -0.1 would be entered into the top left
cell. Were it believed that a positive MALDI-TOF MS test would be associated with a net average
reduction of 0.001 in 30-day mortality then -0.001 would be entered into the bottom right cell. If it is
believed that the answers differ for subgroups, such as children and neonates, people who are
immunocompromised, those with recent antibiotic use, and people with suspected health care
acquired infection and suspected community acquired infection, then please duplicate the tables with

appropriate data.

In order to aid clinical judgement data that may be considered useful is contained following Table 2
although the generalisability of the data to treatment in England in 2015 needs to be assessed. These
data have been split into two categories, data obtained from systematic reviews, and additional data.
The data from the systematic reviews were identified either through the review of diagnostic accuracy
undertaken by SCHARR or by a review undertaken by the NICE Guideline Development Group when

constructing the draft guidelines on antimicrobial stewardship.

The additional data has been sourced from studies identified within the cost effectiveness searches
undertaken by SCHARR. These were supplemented by citation searching. As such, the results cannot

be classed as derived from a systematic review.



Table 1:
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Template to be completed by the clinical expert. Assuming that the result from

the blood culture process is positive and in agreement with the test

LightCycler
SeptiFast Test
MGRADE

SepsiTest

IRIDICA BAC | MALDI-TOF MS

Average net effect on ICU
length of stay

Average net effect on
hospital length of stay

Average net effect on the
cost of antimicrobials

Net effect on 30-day
mortality

Table 2:

the blood culture process is negative

Template to be completed by the clinical expert. Assuming that the result from

LightCycler
SeptiFast Test
MGRADE

SepsiTest

IRIDICA BAC

Average net effect on ICU
length of stay

Average net effect on
hospital length of stay

Average net effect on the
cost of antimicrobials

Net effect on 30-day
mortality

Information that may be considered useful:

Data from systematic reviews

e From an RCT' the mean time to SeptiFast result was 15.9 hours compared with 38.1 hours for
blood culture plus MALDI-TOF MS. No data from RCTs on the timings of a result being
known were available for SepsiTest or IRIDICA BAC BSI. The same RCT' reports the mean

time spent in ICU as 34 days for the SeptiFast and 32 days for blood culture plus MALDI-

TOF MS. This was not statistically significant.

e An RCT’ of de-escalation of antimicrobials recruiting 116 patients with severe sepsis reported

statistically significantly greater rates of superinfection in the de-escalation group (27% vs

11%; p-value = 0.03) and in the mean number of antibiotic days (9 vs 7.5; p-value = 0.03).

There was a non-statistically significant increase in median duration of ICU stay (9 days vs 8

days; p-value = 0.71) in the de-escalation arm

Additional data

e A paper’ reports the implementation of an evidence-based intervention that integrated

MALDI-TOF MS, rapid antimicrobial susceptibility testing, and near—real-time antimicrobial

stewardship practices. Comparison of results before and after were made. The mean hospital
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length of stay after blood stream infection onset in the pre-intervention group survivors (n =
100) was 9.9 versus 8.1 days in the intervention group (n=101; p-value=.01). Within a
multivariate model receiving active antibiotic therapy at 48 hours was associated with a
hazard ratio for discharge of 2.90 (95% CI 1.15-7.33; p-value = 0.02) and the intervention
was associated with a hazard ratio for discharge of (95% CI 1.01-1.88; p-value = 0.04). Total
hospitalisation costs was $45,709 in the pre-intervention cohort vs $26,162 in the

intervention.

A further paper reporting a pre—post quasi-experimental study analysed the impact of
MALDI-TOF MS with an antimicrobial stewardship team.' The intervention (n = 256)
decreased time to organism identification (84.0 vs 55.9 hours, p-value <.001), and improved
time to effective antibiotic therapy (30.1 vs 20.4 hours, p-value = .021), optimal antibiotic
therapy (90.3 vs 47.3 hours, p-value <.001) and length of ICU stay (14.9 vs 8.3 days, p-value
= .014) compared with pre-intervention (n=245). 30-day all-cause mortality was lower in the
intervention arm compared with pre-intervention (12.73 vs 20.3%. p-value = .021) as was

length of hospitalisation (14.2 vs 11.4 days, p-value =.066)

An Italian observational, propensity matched analysis’ comparing a retrospective cohort with
a prospective cohort (using SeptiFast) in haematological patients — typically acute myeloid
leukaemia. Propensity matching was undertaken for: definitive blood culture; positive blood
cultures; negative blood cultures; (and patients with positive SeptiFast and patients with
negative SeptiFast results. No differences were observed in the length of stay or in changes in
management. The mortality difference in the original propensity score matching was not
significant 8.24 vs 13.48 p = 0.39). However, in a more stringently matched group SeptiFast
was reported to have better mortality rates (3.13% compared with 14.71% p-value =0.04).
There were lower costs (€431; p-value = 0.05) in the prospective cohort compared with the

retrospective cohort.

One study® aimed to evaluate the economic impact of SeptiFast via a cost-minimisation study.
48 patients were in the SeptiFast group with 54 in control. The paper concluded that there was
a 94.6% chance of cost savings associated with use of SeptiFast when samples were run per
batch. A large proportion of these savings were from reduced ICU length of stay although this
could be heavily confounded by the demographic and clinical data of the SeptiFast and
control groups. For example, there were 20 patients with heart surgery in the control and 2 in
the SeptiFast group, and 4 polytrauma / head injuries in the control group compared with 20

in the SeptiFast group.
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A prospective, observational trial in 2 German university hospitals, 1 Spanish, 1 American
and 1 Ttalian tertiary hospital compared the use of SeptiFast with Blood Culture.” This study
estimated that if SeptiFast had been used then there would have been 22.8 days reduction in
inadequate treatment per 100 tests. The results for those in ICU alone were taken and it was
estimated that the SeptiFast could have presented 5 mortalities from 221 investigated sepsis
episodes within 30 days of discontinuing antimicrobial treatment.®. However, the data relating

inadequate treatment to mortality were taken from studies published in 2000 or earlier.”"

A study in Texas compared the outcomes of 112 patients with antibiotic-resistant Gram-
negative bacteraemia, during January 2009 — November 2011 with 157 patients during
February 2012 to June 2013 post intervention following the introduction of an intervention
(MALDI-TOF MS and antimicrobial stewardship).'' Time to initiation of active treatment
was 90 hours pre-intervention and 32 hours post intervention (p<0.001). There were 33 (21%)
and 10 (9%) all-cause mortalities observed in the pre-intervention cohort and the intervention
cohort respectively. In multivariate logistic regression the intervention was a significant
predictor of survival (OR=0.28, 0.12-0.71; p-value =0.008). A significant reduction in
average total hospital costs was observed from $78,991 to $52,693.

A paper by Martiny er al.,'” reports that the use of MALDI-TOF MS resulted in the

modification of in treatment in 21/157 adults and 1/40 paediatrics

A Spanish retrospective matched cohort study' attempted to determine the attributable
mortality and excess length of stay associated with inadequate empirical antimicrobial therapy
between 1997 — 2006. Therapy was considered inadequate when no effective drug against the
isolated pathogen(s) was included in the empirical antibiotic treatment within the first 24
hours of admission to the ICU, or the doses and pattern of administration were not in
accordance with current medical standards. From 87 matched pairs 59 (67.8%) died in the
inadequate group compared with 25 (28.7%) in the control group. Removing pairs with
nosocomial infection still showed a 31.4% excess in mortality (65.7% vs 34.3%). In those
without a nosocomial infection there was a significant reduction in the length of stay in ICU

associated with adequate treatment (7 vs 9 days; p-value = 0.02)

Using a generalised linear model, adjusted for confounders, Zilberberg et al.,' estimated that
the excess length of hospitalisation was 7.7 days (95% CI 0.6-13.5) and attributable costs
were $13,398 (95% CI $1,060-$26,736) when a patient had inadequate antifungal treatment.
Inadequate antifungal treatment was defined as treatment delay of >24 hours from

Candidemia onset or inadequate dose of antifungal agent active against the pathogen.
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Arnold et al.,"” attempted to estimate from 167 consecutive patients the costs of inappropriate
treatment of Candidemia, which was defined as delayed antifungal therapy >24 hours from
culture collection. 22 patients had appropriate therapy, 145 did not. Length of stay was shorter
in the appropriately treated group (7 vs 10.4 days; p-value = 0.037) and the costs were lower
($15,832 vs $33,021; p-value <0.001)

Morrell et al.,'® retrospectively analysed 157 consecutive patients over a 4-year period with a
candida bloodstream infection of which 50 (32%) died during hospitalisation. The number of
people without a delay in antifungal treatment (>12 hours) was 9, whilst 148 patients had
delayed treatment. Adjusted odds ratio associated with delay in antifungal treatment was 2.09
(95% CI 1.53-2.84). Delay in antifungal treatment was also associated with a longer duration

within ICU (9.4 days vs 0.4 days; p-value = 0.019).
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