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Intended Use

MEMORI is a modular software as a medical device (SaMD) which may utilize compatible
software to obtain patient data collated from Electronic Health Record systems (EHR)
and deliver a risk score (Memori Risk Score) to inform clinical management through the
use of a proprietary Machine Learning model to categorise and stratify the risk of patients
developing hospital acquired infections (HAIs) and predicting a set time frame of onsetin
the patient population. The MEMORI score and the information displayed on the
explanatory dashboard can be used by a clinician to inform the management of a patient.
Potential next actions may be displayed based on national guidelines and/or local
policies as appropriate.

MEMORI is intended for use by trained healthcare professionals, including doctors,
nurses, and healthcare assistants, for adult patients aged over 18 and under 90 years
with acute neurological injuries and/or neurological conditions.

Itis to be used within secondary care settings, including but not limited to:

* Acute brain injury wards * Neuro-behavioural wards
*  Stroke units * Neurosurgical intensive care units
*  Complex neuro-rehabilitation units (Neuro SICU)
*  Prolonged Disorders of * Intermediate neurological wards
Consciousness (PDOC) units * Neurological stepdown units
* Ventilation and complex respiratory
wards

Use is restricted to the specified patient population and the defined -clinical
environments such as the above.

MEMORI is viewed on the care facility IT system through the EHR provider. Data from
patients entered in the EHR both physiological and non-physiological, is processed by
the Memori algorithm and the generated risk score is displayed to the clinicians via the
EHR or Memori explainability dashboard. As patient data is updated with more monitoring
inputs, so the risk score is updated and displayed. If the MEMORI score falls within a
predetermined threshold, an alert message appears to inform the clinician regarding the
change in metrics and MEMORI score. On the alert message, the clinician will also be
able to access the explainability dashboard where they will be able to visualise patient-
information including, but not limited to, vital sign trends, MEMORI score trend, recent
investigations, drug history.

MEMORI is designed to predict the onset of HAls and subsequently INFORM the clinician
of this, to allow them to consider further investigations. This timely detection will
translate into a clinician considering an appropriate intervention thereby significantly
reducing the risk of complications and shortening the extra length of stay usually
associated with the development of HAls. Memori is NOT intended to replace clinicians
or multi-disciplinary team members, drive clinical management, be used in replacement
of new observations, investigations or treatment decisions, be used as the sole driver for
discharge of patients from the hospital or to replace local or national guidelines.



Excluded use Safety & precautions

MEMORI should NOT be used: MEMORI should never replace a

* In replacement of a clinician or healthcare professional’s clinical
multi-disciplinary team member judgement. The MEMORI risk level

* To drive clinical management of should always be used considering
patients other relevant clinical observations

* In replacement of new and contextual information about
observations, investigations, or the patient.

treatment decisions

* Driver for discharge of patients
from the hospital

* To replace local or national

guidelines

MEMORI risk level

The output of the device is arisk level called the MEMORI risk level. This
risk level is generated in real time from the patient information entered into

the EHR.

The MEMORI risk level indicates the patient’s likelihood of developing an
infection in the next 0-7 days. The MEMORI risk level is updated when new

observations are entered.

The risk level can take the following values: low, moderate, high or critical.

Low

The patient is very unlikely to develop an infection in the next 3 days

Moderate

The patient is unlikely to develop an infection in the next 3 days

The patient is likely to develop an infection in the next 3 days

The patient is very likely to be currently developing an infection




Explainability dashboard

The explainability dashboard can be used to understand the key factors

behind the patient’s MEMORI risk level and to view further context
regarding the patient.

1. Information about the MEMORI risk score

2. Next best actions provided by your hospital or clinical team. The
content displayed here is specific to your clinical setting.

3. Patient health trends displays up to 10 days of vital trends for the
patient. This data comes directly from the electronic patient record.

4. Patient’s local hospital ID and the ward they are currently admitted to.

See the blue ‘Help’ tab on the left hand side to access the Electronic User
Manual and Labels
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Understanding the MEMORI risk level

The explainability dashboard displays the key factors behind a patient’s
MEMORI risk level for one patient at a time.
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© Oxygen saturation SpO2 (%)
© Respiratory rate (rpm) )
Time

1. MEMORI risk level
This patient’s current risk for infection and when the risk was last
updated.

2. Factors increasing risk
This list shows the most important factors increasing this patient’s risk
of infection.

The listincludes up to 10 items.

3. Likelihood of infection
This graph displays the likelihood of this patient developing an infection
after 3 hours, 6 hours, 12 hours, 24 hours and three days as a percentage.

This likelihood is calculated by the MEMORI risk predictor and updates
every time the patient’s risk level updates.



How to view the MEMORI risk level

Patient’s MEMORI risk level is visible in two locations within PatientSource:
the Ward View and Observations view.
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MEMORI alert

When a patient’s MEMORI risk level becomes “High” or “Critical” an alert
will appear in the Observation view. The MEMORI alert includes the
patient’s MEMORI risk level and possible actions to consider.

The MEMORI alert will remain visible untilit is acknowledged by clicking
the checkbox in the alert.

! 2 CMrBob RodgersChas a Critical risk of developing an infection within 7 days

P Please consider the following actions and carry out as appropriate:
« Consider alerting a senior colleague
A « Consider increasing frequency of observation

| acknowledge that | have seen and read this alert: I:I

%4 Click here for further insights

MEMORI alert



How to view the explainability dashboard

The explainability dashboard can be accessed two ways:

a) By clicking on the blue field “Click here for further insights” on a

MEMORI alert

2 C"Mr Beb RodgersThas a Critical risk of developing an infection within 7 daysl

8 Please consider the following actions and carmy out as appropriate
+ Consikdes alerting a senlor colleague
+ Consider increasing frequency of observation
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MEMORI alert with a link to the dashboard
b) Click on the MEMORI risk level on the ward board
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Emergency & technical support

In case of device malfunction, please email support@sanome.com.

In case of an emergency outside of working hours, follow the standard
escalation procedure for your hospital.

For a paper copy of this Manual, please email support@sanome.com

If a serious incident occurs in relation to the product, report should be made to the MHRA
through the Yellow Card Scheme: https://vellowcard.mhra.qov.uk/

Performance & clinical benefit

The device produces an updated risk score in under 5 mins, from the time
that additional observations are entered about a patient.

The intended clinical benefits are to offer clinical decision support to qualified
healthcare professionals for the purpose of

* increasing the accuracy of the identification of patients at risk of
developing an infection;

e alerting at-risk patients up to 7-days in advance of infection onset.

The intended clinical benefit of MEMORI (the device) is indirect rather than
direct. Through demonstrating acceptable clinical performance, software
validation, and summative usability, the indirect clinical benefit of “MIEEMORI”
(the device) lies in the provision of accurate medical information on patients,
as assessed by being more accurate in performing the task of “identifying
patients at risk of developing an infection” to the generally accepted and
established State of the Art. Providing such accurate medical information
facilitates subsequent clinical assessment and management decisions for
patients, made by the responsible clinician.

The clinical outcome parameter(s) to assess clinical benefit is prognostic
accuracy, or reliability (timing), and precision of detecting nosocomial
infections that require antibiotics up to 7 days from a measurement recording.
The prognostic accuracy of detection is compared to current standard-of-care,

NEWS2.
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Supporting performance evidence

This document form contains confidential information. Do not publish or reproduce.

Survival rates
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Figure 1: Survival rates by demographic factors. Empirically calculated Kaplan-Meier estimator
of the survival functions by (a) sex and (b) 10-year age range groups. Baseline survival rates are

calculated over the entire study population.
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Figure 2: Survival rates by comorbidity profile. Empirically calculated Kaplan-Meier estimator
of the survival functions for major comorbidity subgroups: brain injury, neurological disorders, other
conditions, prolonged disorders of consciousness (PDoC), rehab, and stroke patients.
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Summary of Population Characteristics

Table 1: Summary of Population Characteristics. The median + 95*® centile of each characteristic
are reported across the entire population, the historical in-sample training split, and the temporally
held-out test split (silent-trial; new patients admitted after specified cut-off date), unless otherwise
stated.

population  historical training set held-out testing set

Data Collection

Timeline, year 2019-2022 2022-2023
period, weeks (%) 215 170 (80%) 45 (20%)
patients, n (%) 824 692 (84%) 128 (16%)
assessments, n (%) 408k 236k (95%) 22k (5%)
observations, n (%) 4.89M 4.63M (92%) 264k (5%)

Demographics
Age, years 53 (23-76) 53 (24-76) 56 (27-75)
Female, n (%) 317 (38%) 276 (40%) 40 (31%)

Patient History!
Disease Status, n (%)

cardiovascular disease 119 (14%) 98 (14%) 21 (16%)
endocrine disorder 146 (18%) 118 (17%) 28 (22%)
epilepsy 78 (9%) 72 (10%) 6 (5%)

musculoskeletal disorder 75 (9%) 64 (9%) 11 (9%)
neurological disorder 384 (47%) 323 (47%) 61 (48%)
respiratory disease 126 (15%) 109 (16%) 17 (13%)
vascular disease 182 (22%) 147 (21%) 35 (27%)

Other comorbidity, n (%)

diffuse brain injury 73 (9%) 59 (9%) 14 (11%)
hypertension 167 (20%) 134 (19%) 33 (26%)
brain hypoxia-anoxia 43 (5%) 29 (4%) 14 (11%)
subarachnoid haemorrhage 83 (10%) 63 (9%) 20 (16%)
haemorrhagic stroke 30 (4%) 18 (3%) 12 (9%)
stroke (non-specified) 46 (6%) 34 (5%) 12 (9%)
gastrostomy-peg 100 (12%) 94 (14%) 6 (5%)

type-2 diabetes 103 (12%) 82 (12%) 21 (16%)
prev. surgery (non-specific) 81 (10%) 74 (11%) 7 (5%)

prev. surgery (neurosurgical) 64 (8%) 58 (8%) 5 (4%)

prev. surgery (orthopaedic) 66 (8%) 57 (8%) 9 (7%)

prev. cardiac arrest 53 (6%) 39 (6%) 14 (11%)

Study characteristic(s)
Patient cohort(s)?n (%)

Brain Injury 166 (15%) 129 (14%) 37 (20%)
Long-term Stay 62 (5%) 58 (6%) 4 (2%)
Neurological Disorder 94 (8%) 81 (8%) 13 (7%)
Other® 131 (11%) 110 (12%) 21 (11%)
PDoCP 215 (19%) 194 (20%) 21 (11%)
Rehab 259 (23%) 228 (24%) 31 (16%)
Stroke 215 (19%) 153 (16%) 62 (33%)
Enrolment, weeks 20 (2-170) 23 (3-170) 14 (1-39)
Observations, per day® 1(2-21) 1 (2-16) 1(2-14)
Infections®
total (per 1000 patient-days) 2355 (20) 2132 (19) 223 (18)
per-patient 2 (1-9) 2 (1-9) 1(1-4)
events%(%) 28,757 (%) 18,330 (8%) 2077 (10%)
Incomplete assessments, n (%) 7595 (3%) 7087 (3%) 508 (3%)

! Most common disease/disorder-type and comorbidity observed, loosely grouped.

2 Note, patients may change characteristic or be denoted by multiple characteristics over data collection period.
3 Infections are defined by the timing of acute antibiotic prescriptions (non-prophylactically administered,
non-topically administered antibiotics).

# Patients with other neuro-disability and/or neuro-behavioural conditions;

bPDoC, Patients with Prolonged Disorders of Consciousness;

¢ Median (Min-Max) values reported.

4 Positive infection events, with right-censoring determined at 7-days from assessment.
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Analysis of model performance characteristics
in comparison to NEWS2
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Figure 3: Analysis of model performance characteristics in comparison to NEWS2. Area
under the receiver operator curves, auroc(t), at shortening times, ¢, to infection events for NEWS2 as
compared to our model. Plots depict the overall “pointwise” auroc calculated on n=22k samples, plus
the 95th percentile (shaded-area) over 500 random patient-wise bootstrap samples of the held-out data.
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Risk stratification performance outcomes for
hospital acquired infections

Table 2: Risk stratification performance outcomes for hospital acquired infections. Com-
parison of survival model calibration and performance outcome metrics between NEWS2 scores—the
standard of care—and MEMORI risk predictions. Performance outcome are represented as the overall
“point-wise” metrics over the held-out testing set (n=22k samples) with 95th percentile confidence
intervals reported over 500 random patient-wise bootstrap repetitions.

1

NEWS2 MEMORI p
Hazard Ratio  1.077 (0.948-1.224) 2.427 (1.797-3.276) ***
C-Index® 0.605 (0.564-0.648)  0.684 (0.640-0.725) ***
AUROCP
7 days 0.607 (0.570-0.638)  0.689 (0.656-0.722) ***
3 days 0.647 (0.596-0.693)  0.729 (0.684-0.774) ***
24 hrs. 0.731 (0.652-0.799)  0.803 (0.744-0.856) ***
12 hrs. 0.777 (0.675-0.870)  0.856 (0.799-0.925) ***
6 hrs. 0.811 (0.708-0.911)  0.883 (0.810-0.950) ***
2 hrs. 0.843 (0.695-0.959)  0.925 (0.834-0.983) ***
IBS® 1.726 (1.432-1.969)  0.089 (0.081-0.097) -

2 C-Index, Concordance Index C-index, incorporating the inverse probabil-

ity of censoring weights (IPCW) adjustment for highly censored data.

b AUROC, time-dependent area under the receiver operating characteristic

curve.

¢ IBS, integrated brier score, a measure of overall model calibration across
all time points (lower is better).
Benjamini-Hochberg adjusted p-values, *p<0.05, **p<0.001, ***p<0.0001.
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Risk stratification performance for hospital
acquired infections (HAI)
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Figure 4: Risk stratification performance for hospital acquired infections (HAI). Evaluation of
ML-derived risk prediction model in the out-of-sample test data. Predicted risk scores [log-hazard-ratio]
were first grouped by [low, moderate, high, or severe]-risk of developing a HAI. Kaplan-Meier estimator
of the survival functions for each group were empirically calculated over a 7-day horizon. Baseline
survival rates were calculated over the held-out test data for comparison. A log-rank test indicated
that survival rates for [moderate, high, and critical]-risk were significantly different from baseline and
low-risk survival rates (p<0.001).
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Explainability of device
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Figure 5: Explainability of device. SHAP-based feature importance ranking for the top ranking
features. Higher feature importance, as measured by SHAP values, indicate a greater impact on the
model’s prediction outcom; positive SHAP values indicate features that contribute to a shorter survival
time, while negative SHAP values represent features that are associated with longer survival times.



Personalised explainability dashboard for an
individual patient
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(b) Patient who experienced an infection (t=1 day)

Figure 6: Personalised explinability dashboard for an individual patient. Comparison of
model-estimated survival predictions for two example patients in the held-out test set: (a) a patient
who was right-censored at t=7 days and (b) a patient who developed an infection at t~1 days from
model prediction. The model-estimated survival function for an individual patient with feature vector
x, defined as S(t | x) = Sy(t)e (x"8) where So(t) is the baseline survival function, estimated by Breslow’s
estimator. The actual time-of-event is noted by a vertical line, otherwise the data is considered right-
censored. The accompanying feature importance plot, represented as local SHAP values, corresponds to
the same model-estimated prediction for that individual. Higher feature importance indicates a greater
impact on the model’s prediction outcome; positive SHAP values indicate features that contribute to a
shorter survival time, while negative SHAP values represent features that are associated with longer
survival times for these individuals. Note, ‘nan’ days since last event indicates that this patient has not
experienced a previous infection inn their historic dataset.
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Alerting performance outcomes for hospital
acquired infections

Table 3: Alerting performance outcomes for hospital acquired infections. Comparison of infection alerting performance between
standard-of-care, NEWS2, and MEMORI, at increasing NEWS2 scores. Overall “point-wise” sensitivity and precision outcomes are computed
on a per-event basis, with 95th percentile confidence intervals reported over patient-wise 500 randem bootstrap repetitions.

NEWS2 MEMORI

NEWS2 Sensitivity Precision Risk Score® Sensitivity Precision h! p?
1.0+ 0.932 (0.770-0.953) 0.127 (0.118-0.138) -0.499 0.932 (0.764-0.944) 0.153 (0.144-0.168) | -0.076  ***
2.0+ 0.801 (0.540-0.850) 0.155 (0.138-0.172) -0.102 0.801 (0.564-0.851) 0.206 (0.188-0.226) | -0.134  ***
3.0+ 0.658 (0.333-0.694) 0.198 (0.168-0.231) 0.246 0.658 (0.397-0.694) 0.266 (0.239-0.297) | -0.161  ***
4.0+ 0.479 (0.208-0.506) 0.289 (0.237-0.362) 0.715 0.479 (0.207-0.507) 0.341 (0.285-0.403) | -0.112 *
5.0+ 0.384 (0.134-0.408) 0.374 (0.299-0.476) 0.992 0.384 (0.140-0.410) 0.395 (0.330-0.481) | -0.043 0.526
6.0+ 0.219 (0.061-0.222)  0.397 (0.264-0.536) 1.545 0.219 (0.043-0.225) 0.522 (0.354-0.679) | -0.252 ¥
70+  0.137 (0.032-0.181) 0.453 (0.273-0.645) | 1.749  0.137 (0.025-0.183) 0.543 (0.350-0.731) | -0.180 0.205
8.0+ 0.089 (0.016-0.160) 0.593 (0.333-0.858) 2.074 0.089 (0.017-0.162) 0.618 (0.395-0.889) | -0.052 0.785
9.0+ 0.068 (0.008-0.142) 0.607 (0.286-1.000) 2.279 0.068 (0.008-0.143) 0.686 (0.426-1.000) | -0.165 0.516
10.0+ 0.027 (0.000-0.117)  0.636 (0.000-1.000) 2.519 0.027 (0.000-0.117) 0.615 (0.000-1.000) | 0.043 0.916
11.0+ 0.021 (0.000-0.059) 0.571 (0.000-1.000) 2.639 0.021 (0.000-0.059) 0.545 (0.000-1.000) | 0.052 0.914

& MEMORI infection risk score, as determined by the log-hazard ratio. Corresponding MEMORI alert thresholds are calculated based on the closest
match at < NEWS2 sensitivity at each given threshold.
1 Cohen’s h, effect size for proportions;

2 Differences in overall “point-wise” precision @ matched sensitivity between NEWS2 and MEMORI are computed using a z-proportions test. See
section 77 for more details;

Benjamini-Hochberg adjusted p-values, *p<0.05, **p<0.001, ***p<0.0001.

17



Retrospective real-world validation of model
performance of MEMORI alerting, as

compared to baseline standard-of-care,
NEWS?2 alerting.
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Figure 7: Retrospective real-world validation of model performance of MEMORI alerting,
as compared to baseline standard-of-care, NEWS2 alerting. Empirically calculated Kaplan-
Meier estimator of the survival functions for (1) control patients where NEWS2 alerted for infection
and (2) case patients where MEMORI alerted for infection. Baseline survival rates are calculated in
the control group only (i.e. those patients with and without a NEWS2 alert for infection).
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Analysis of device alerting performance, as
compared to baseline standard-of-care,
NEWS?2 alerting stratified by sex.
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Figure 8: Analysis of device alerting performance, as compared to baseline standard-of-care,
NEWS2 alerting stratified by sex. Empirically calculated Kaplan-Meier estimator of the survival
functions for (1) control patients where NEWS2 alerted for infection and (2) case patients where
MEMORI alerted for infection. Baseline survival rates are calculated in the control group only (i.e.
those patients with and without a NEWS2 alert for infection).
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Analysis of device alerting performance, as
compared to baseline standard-of-care,
NEWS?2 alerting stratified by age-range.
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Figure 9: Analysis of device alerting performance, as compared to baseline standard-of-care,
NEWS2 alerting stratified by age-range. Empirically calculated Kaplan-Meier estimator of the
survival functions for (1) control patients where NEWS2 alerted for infection and (2) case patients
where MEMORI alerted for infection. Baseline survival rates are calculated in the control group only
(i.e. those patients with and without a NEWS2 alert for infection). Note: not enough representative
samples to assess comparative alerting performance in patients older than 80 years old.
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Analysis of device alerting performance, as
compared to baseline standard-of-care,
NEWS2 alerting for various patient cohorts.
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Figure 10: Analysis of device alerting performance, as compared to baseline standard-
of-care, NEWS2 alerting for various patient cohorts. Empirically calculated Kaplan-Meier
estimator of the survival functions for (1) control patients where NEWS2 alerted for infection and
(2) case patients where MEMORI alerted for infection. Each panel represents assessment of alerting
performance between patient’s majority comorbidity subgroup cohort. Baseline survival rates are
calculated in the control group only (i.e. those patients with and without a NEWS2 alert for infection).
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Multivariable Cox Proportional Hazards Model
with Three-Way Interactions

Table 4: Multivariable Cox Proportional Hazards Model with Three-Way Interactions. Comparing the association between risk
score and hazard of clinical suspicion of infection across subgroups for MEMORI and NEWS2.

coef exp(coef) se(coef) coef lower 95% coef upper 95% exp(coef) lower 95% exp(coef) upper 95% z p -log2(p)
covariate
score 0.11 111 0.02 0.07 0.14 107 115 575 *** 26.75
model.type[T.news2] -0.27 0.77 0.07 -0.41 -0.12 0.66 0.88 -3.65 *** 11.90
sex[T.male] 0.34 141 0.10 0.15 0.53 116 170 3.52 *** 1118
age.cat[T.(30.0, 40.0]] 0.23 1.26 0.18 -0.13 0.59 0.88 180 127 021 2.28
age.cat[T.(40.0, 50.0]] -0.05 0.95 0.11 -0.26 0.16 0.77 117 -046 0.64 0.64
age.cat[T.(50.0, 60.0]] 0.00 1.00 0.12 -0.23 0.23 0.80 125 001 100 0.01
age_cat[T.(60.0, 70.0]] 0.02 1.02 0.10 -0.17 0.21 0.85 124 024 081 0.30
age_cat[T.(70.0, 80.0]] 0.09 109 0.19 -0.29 0.47 0.75 1.60 047 064 0.64
age_cat[T.(80.0, 90.0]] 0.66 1.94 0.55 -0.42 1.74 0.66 572 120 023 2.11
patient_type[T.long-term-stay| -0.12 0.88 0.12 -0.36 0.12 0.70 112 -1.00 0.32 167
patient_type[T.neurological-disorder] 0.56 1.74 0.20 0.16 0.95 1.18 257 279 * 7.55
patient_type[T.other] -0.02 0.98 0.09 -0.19 0.15 0.82 116 -0.26 0.80 0.33
patient_type[T.pdoc] 0.01 1.01 0.10 -0.19 0.21 0.83 123 007 094 0.08
patient -type[T.rehab] 0.17 0.84 0.07 -0.31 -0.03 0.74 0.97 -2.44 * 608
patient type[T.stroke] 0.07 Lo7 0.08 -0.08 0.22 0.92 125 088 038 1.39
score:model.type[T.news2] -0.04 0.96 0.02 -0.08 0.01 0.92 101 -173 0.08 3.59
score:sex|T.male] 0.18 1.20 0.03 0.12 0.24 112 128 550 *** 24.69
score:age.cat[T.(30.0, 40.0]] 0.14 115 0.09 -0.04 0.33 0.96 139 149 0.14 2.87
score:age.cat[T.(40.0, 50.0]] -0.04 0.96 0.05 -0.14 0.07 0.87 107 -0.73 046 L11
score:age_cat[T.(50.0, 60.0]] 0.20 122 0.08 0.04 0.36 104 143 241 * 5.98
score:age_cat[T.(60.0, 70.0]] 0.14 L15 0.07 0.01 0.27 101 131 204 = 4.60
score:age_cat[T.(70.0, 80.0]] 0.58 178 0.20 0.18 0.98 119 2,65 2.82 *** 769
score:age_cat[T.(80.0, 90.0]] 0.44 1.55 0.35 -0.24 111 0.78 3.04 126 021 2.26
score:patient_type[T long-term-stay] -0.27 0.76 0.16 -0.59 0.05 0.56 1.05 -1.66 0.10 3.37
score:patient_type[T.neurological-disorder] 0.20 1.22 0.13 -0.06 0.45 0.94 157 149 0.14 287
score:patient-type[T.other] 0.02 1.02 0.06 -0.10 0.14 0.90 116 033 0.74 0.44
score:patient.-type[T.pdoc] 0.13 114 0.06 0.01 0.25 101 129 210 = 4.81
score:patient.type[T.rehab) 0.08 1.08 0.06 -0.03 0.19 0.97 121 139 017 2.59
score:patient.type[T stroke] 0.22 1.24 0.06 0.11 0.33 112 139 392 **==* 13.44
model.type[T.news2]:sex[T.male] 0.09 109 0.08 -0.08 0.25 0.92 129 101 031 167
model_type[T.news2]:age_cat[T.(30.0, 40.0]] -0.08 0.92 0.24 -0.55 0.40 0.57 149 -032 075 0.42
model_type[T.news2]:age_cat[T.(40.0, 50.0]] -0.18 0.83 0.11 -0.40 0.03 0.67 1.03 -167 0.10 3.38
model_type[T.news2]:age_cat[T.(50.0, 60.0]] 0.03 1.03 0.14 -0.24 0.29 0.79 134 022 083 0.27
model_type[T.news2]:age_cat[T.(60.0, 70.0]] 0.07 1.08 0.11 -0.14 0.29 0.87 133 067 0.50 0.99
model_type[T.news2]:age_cat[T.(70.0, 80.0]] -0.34 0.71 0.21 -0.75 0.06 0.47 1.06 -1.66 0.10 3.36
model_type[T .news2]:age_cat[T.(80.0, 90.0]] -0.12 0.89 0.15 -0.41 0.18 0.66 119 -0.79 043 1.21
model_type[T.news2]:patient _type[T.long-term-stay] -0.12 0.89 0.15 -0.41 0.18 0.66 119 -0.79 043 121
model_type| atient_type[T.neurological-disorder] 0.22 1.25 0.20 -0.18 0.62 0.84 186 109 0.28 1.86
model-type| :patient type[T.other] -0.14 0.87 0.09 -0.32 0.04 0.73 1.04 -151 0.13 2.92
model.type| :patient.type[T.pdoc| 0.03 1.03 0.11 -0.18 0.24 0.84 127 030 077 0.38
model.type| atient. type[T.rehab) -0.24 0.79 0.07 -0.39 -0.10 0.68 091 -324 **= 9.70
model.type[T.news2]:patient type[T.stroke] -0.19 0.82 0.09 -0.36 -0.02 0.70 098 -2.21 * 5.21
score:model.type[T.news2]:sex[T.male] -0.02 0.98 0.04 -0.10 0.05 0.91 1.05 -0.57 0.57 0.82
del.type[T.news2]:age_cat[T.(30.0, 40.0]] -0.16 0.85 0.09 -0.33 0.01 0.72 1.01 -1.87 0.06 4.03
lel_type[T.news2]:age_cat[T.(40.0, 50.0]] 0.01 101 0.05 -0.09 0.11 0.91 112 023 0.82 029
lel type[T.news2] cat[T.(50.0, 60.0]] -0.07 0.93 0.10 -0.27 0.13 0.76 114 -068 0.50 1.00
lel_type|T.news2]:age_cat[T.(60.0, 70.0]] 0.06 1.06 0.12 -0.18 0.30 0.83 135 048 0.63 0.67
lel_type|T.news2]:age_cat[T.(70.0, 80.0]] -0.06 0.94 0.17 -0.39 0.27 0.68 131 -035 0.72 047
lel_type|T.news2]:age_cat [T.(80.0, 90.0]] -0.12 0.89 0.09 -0.30 0.06 0.74 107 -127 020 2.30
score:model_type[T.news2]:patient _type[T.long-term-stay] -0.12 0.89 0.09 -0.30 0.06 0.74 1.07 -1.27 0.20 2.30
score:model-type[T.news2]:patient -type[T.neurological-disorder]  -0.06 0.95 0.11 -0.28 0.16 0.76 118 -0.51 0.61 0.71
score:model-type[T.news2]:patient .type[T.other] -0.13 0.88 0.05 -0.23 -0.02 0.79 098 -241 * 5.99
score:model.type|T.news2]:patient .type[T.pdoc] 0.01 1.01 0.07 -0.12 0.13 0.88 114 008 094 0.09
core:model.type[T.news2]:patient .type[T.rehab) -0.04 0.96 0.06 -0.17 0.08 0.85 1.08 -0.68 0.50 1.01
score:model.type[T.news2]:patient .type[T stroke] -0.00 1.00 0.06 -0.13 0.12 0.88 112 -0.06 095 0.08

To enable comparisons between NEWS2 and MEMORI, each score have been independently normalised to have zero mean and unit variance using the z-score.
p-values, *p<0.05; **p<0.01; ***p<0.005
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Consolidated evaluation of NEWS2 and MEMORI
performance characteristics
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Figure 11: Consolidated evaluation of NEWS2 and MEMORI performance characteristics: sensitivity
and precision (ppv) for shortening evaluation times, ¢, to infection events for varying threshold values
of NEWS2 and model risk score f(z), as measured by the log-hazard ratio. Note: Sensitivity and
precision (ppv) values for each evaluation window are dependent on the prior distribution of event
classes (positive or negative infection label) within each window.
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Individual evaluation of NEWS2 and MEMORI
performance characteristics
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Figure 12: Individual evaluation of NEWS2 and MEMORI performance characteristics: sensitivity, precision (ppv), and time-to-event for
shortening evaluation times, ¢, to infection events for varying threshold values of NEWS2 and model risk score f(z), as measured by the
log-hazard ratio.
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Baseline survival function stratified by in-
sample derived risk thresholds
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Figure 11: Baseline survival function stratified by in-sample derived risk thresholds. Baseline
survival functions Sy(t) over a 7-day time horizon, stratified by thresholds of model-derived risk scores
f(z). Each curve represents the estimated baseline survival probability for patients within a given
risk stratum; Sy(t) calculated using the Breslow estimator. The probability of experiencing the event

~

(infection) at any given time point is equal to one minus the survival probability: p = 1 — S(t).

25



