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Medical Consumables

- sTs SS

Observed Predicted Match Observed Predicted Match
10 13 Fair 10 12 Excellent
7 8 Excellent 7 3 Fair
11 7 Fair 11 8 Fair

3 1 Excellent 3 6 Fair

9 10 Excellent 9 9 Excellent
4 3 Excellent 4 4 Excellent
13 12 Excellent 13 14 Excellent
6 5 Excellent 6 7 Excellent
2 2 Excellent 2 2 Excellent
12 11 Excellent 12 10 Excellent
1 4 Fair 1 1 Excellent
g 9 Excellent 8 5 =
14 14 Excellent 14 11 Fair

5 = 13 T

Positive correlation between the IMM predictions with the observed RWS
STS: Kendall Tau-b = 0.76 and ISS: Kendall Tau-b = 0.57
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Future Work (Some Already Done!)

T Incorporation RWS data into the IMED

T Review of Treatment Pathway Data
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Compare IMM predictions to relevant referent :

Validation

Real spaceflight observed medical events during real missions
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What Data Is Used for Comparison?

Real World System (RWS): 31 ISS and 21 STS missions
not previously incorporated into the primary IMM data
repository

S127E007461

STS 115 through STS 135 and ISS Expedition (Exp) 14 through
STS 107 39/40 and ISS Exp 9

Image Credits: NASA
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IMM Simulations of the RWS
Missions

Equivalent simulations performed for each RWS mission
profile using IMM v 4.0

Length of mission

Mission schedule (EVA)

Crew complement (sex, limited medical history)

ISS simulation assumed resupply of medical supplies
100 Medical condition set
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Observed and Predicted Outcomes

Total medical events (TME)
Medical consumable utilization

Loss of crew life (LOCL) and
potential need for evacuation (EVAC)*

* RWS had zero LOCL and EVAC events
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(Cumulative) Total Medical Events

STS ISS
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Per Condition Comparison

® Outside expected uncertainty - High

@ Within expected uncertainty —
IMM Output B 9094 confidence Intervals

# of Events

® Outside expected uncertainty - Low

20% of the STS and 15% of the ISS medical events
within expected uncertainty.

14% for STS and 24% for ISS medical events outside
of the expected uncertainty.

The remainder of the events had an indeterminate
comparison.
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Out of Range ISS Conditions
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Over predicted the number of events for all but 6 conditions.
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Out of Range STS Conditions

National Aeronautics and Space Administration

{uonejdepe
® aoeds)(dIIIA) 21nssald [elueiDeIu|
paseapu|iofpue juauliedw| ensip

@ [ uonesade upjs

@ (531 8ulys) uoneape ay Jasoz sadiay

-

@ ©|n |eauiod aA3

. uonPaju| aA3

-

® B ving |Diwayd aA3

-

e} HIl (p®npulzod) apepeay

-

uolPaju| Aojelidsay

@HEH | OPolqgsnuis/ied) ewneljoleg

-

= sejsayisased

® — (uoieydepe oeds) uoiedisuo)d

O 1apiosig daa|s

@ —_— (uonyejdepe aoeds) ejuwosu|

www.nasa.gov s

M Predicted ® Observed

—E— @ (uoneydepy aceds) uied peg

8 R 833 8 8 KR & °
SIUDAJ JO Jaquinp

Under predicted the number of events for all but two conditions.
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Medical Consumables

- sTs SS

Observed Predicted Match Observed Predicted Match
10 13 Fair 10 12 Excellent
7 8 Excellent 7 3 Fair
11 7 Fair 11 8 Fair

3 1 Excellent 3 6 Fair

9 10 Excellent 9 9 Excellent
4 3 Excellent 4 4 Excellent
13 12 Excellent 13 14 Excellent
6 5 Excellent 6 7 Excellent
2 2 Excellent 2 2 Excellent
12 11 Excellent 12 10 Excellent
1 4 Fair 1 1 Excellent
g 9 Excellent 8 5 =
14 14 Excellent 14 11 Fair

5 = 13 T

Positive correlation between the IMM predictions with the observed RWS
STS: Kendall Tau-b = 0.76 and ISS: Kendall Tau-b = 0.57
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LOCL and EVAC Comparison

Predicted 90% Confidence
STS
Number Interval
EVAC RWS =0 0 0,1
LOCLRWS =0 0 0,0
Predicted 90% Confidence
ISS
Number Interval
EVAC RWS =0 0 0,1
LOCLRWS =0 0 0,0

Predicted counts are estimated using the median of the simulated
distribution.

A confidence limit of (0, 0) indicates that more than 95% of the
generated LOCL counts was 0 as these confidence limits are estimated
by the 51" and 95" percentiles of the simulation distribution.
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Potential Implications on Decision Making

Variation exists in IMM predictive power for STS and ISS
missions

Decision should account for information limits

— Longer mission profile - IMM tends to over predict incidences
— Shorter mission profiles - IMM tends to under predict incidence.

Difference in predictions
— Different ISS and STS reporting conditions.

— Combining DOO $tPLVVLRQ W\SH- GDWD
— Constant occurrence rate or fixed proportion.
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