Appendix 1 (as supplied by the authors): Supplementary Material
Model M0

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) = −3.882 + 0.238 ∗ 𝑵𝑵𝑵𝑵𝑵𝑵𝑵𝑵

Model M1

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) = −6.437 + 0.120 ∗ 𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 + 0.035 ∗ 𝑨𝑨𝑨𝑨𝑨𝑨 + 0.225 ∗ 𝑵𝑵𝑵𝑵𝑵𝑵𝑵𝑵

Model M2

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) = −3.138 + 0.108 ∗ 𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 + 0.036 ∗ 𝑨𝑨𝑨𝑨𝑨𝑨 + 0.111 ∗ 𝑵𝑵𝑵𝑵𝑵𝑵𝑵𝑵 + 0.500
∗ 𝒍𝒍𝒍𝒍𝒍𝒍(𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹) + 0.069 ∗ 𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻 − 0.748
∗ 𝒍𝒍𝒍𝒍𝒍𝒍(𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺 𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑) − 0.647 ∗ 𝒍𝒍𝒍𝒍𝒍𝒍(𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫 𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑) + 0.560
∗ 𝒍𝒍𝒍𝒍𝒈𝒈(𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷 𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓) − 0.033 ∗ 𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺 + 0.354
∗ 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺 𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐 − 0.079 ∗ 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷 + 0.247 ∗ 𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽 − 0.471
∗ 𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼

We accounted for baseline difference in risk of sepsis in the external validation data by adding (M0:
0.86, M1:0.90, M2:0.79) to the NEWS logit models using an iterative procedure described
elsewhere1
1.
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The NEWS [https://www.rcplondon.ac.uk/projects/outputs/national-early-warning-score-news] is
based on a scoring system in which a score is allocated to vital signs physiological measurements
already undertaken when patients present to, or are being monitored in hospital. Six physiological
parameters form the basis of the scoring system:
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A score is allocated to each as they are measured, the magnitude of the score reflecting how extreme
the parameter varies from the norm. This score is then aggregated, and uplifted for people requiring
oxygen.

Characteristic
Total emergency medical admissions
Excluded: No NEWS recorded (%)
Excluded: First NEWS recorded after 24 hours
of admission (%)
Total excluded (%)
Total included (%)

Development dataset (YH)
N (%)
36751
772 (2.1)

Validation dataset (NH)
N (%)
37100
1305 (3.5)

172 (0.5)

634 (1.7)

944 (2.6)
35807 (98.4)

1939 (5.2)
35161 (94.8)

Table S1 Number of emergency medical admissions included/excluded in the YH and NH hospitals
Characteristic
Excluded emergency medical admissions
Male (%)
Age (SD)
Sepsis (%)
In-hospital mortality (%)

Development dataset (YH)
N (%)
944
430 (45.6)
46.8 (25.1)
23 (2.4)
57 (6.0)

Validation dataset (NH)
N (%)
1939
964 (49.7)
59.5 (20.3)
268 (13.8)
271 (14.0)

Table S2 Characteristics of excluded patients in the YH and NH hospitals

Figure S1 Boxplot for continuous covariates without outliers with respect to sepsis (Yes/No) for YH.

Figure S2 Scatter plots showing the observed risk of sepsis with continuous covariates for YH.
NB: y-axis range changes in each plot.

Figure S3 Boxplot for continuous covariates without outliers with respect to sepsis (Yes/No) for
NH.

Figure S4 Scatter plots showing the observed risk of sepsis with continuous covariates for NH
NB: y-axis range changes in each plot.

Figure S5 Internal validation (A0, A1, A2) and external validations (B0, B1, B2) of all four models
(M0, M1, M2) respectively for predicting the risk of sepsis
NB: We limit the risk of sepsis to 0.30 for visualisation purpose because beyond this point there are
few patients.

