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Introduction/Background

As Al models are deployed in diverse clinical settings, continuous monitoring and assessment of subgroup performance is
critical. Automated techniques to compare radiologist interpretations to model performance must be developed. We used
a large language model (LLM) to evaluate the performance of two clinically-deployed commercial Al models for pulmonary
embolism and intracranial hemorrhage detection.

Methods/Intervention

We identified 8,966 CT pulmonary embolism exams and 14,637 non-contrast CT head exams conducted between April
and October 2023 that were evaluated by the Al model, and extracted the corresponding radiology reports. A locally
deployed instance of Llama3 8B was used to extract the PE and ICH labels ground truth labels from the radiology reports,
using methods that were previously validated on 500 manually annotated reports (PE: Sn 1.0, Sp: 1.0; ICH: Sn: 0.93, Sp:
1.0). Al model performance was compared to extracted ground truth for multiple subgroups (race, age, sex, and patient
location). Overall performance was also compared to the submitted FDA and published performances.

Results/Outcome

For the PE model, sensitivity was 80.3% (95%CI: 77.8% — 83.0%) and specificity was 98.0% (95%CI:97.7% — 98.3%),
compared to the published FDA clearance sensitivity of 93.0% (90.2% - 95.1%) and specificity of 93.7% (92.7% - 94.6%).
For the ICH model, the sensitivity was 92.2% (91.2%-93.2%) and specificity was 90.3% (89.8%-90.8%), compared to FDA
clearance sensitivity of 93.6% (86.6%-97.6%) and specificity of 92.3% (85.4%-96.6%). Both models demonstrated the
lowest performance for outpatients as compared to emergency and inpatients, with sensitivities of 77.5% (58.8%-85.0%)
and 87.4% (76.8%-95.5%) for PE and ICH models, respectively. Both models demonstrated equitable performance
across race, ethnicity, age, and sex subgroups.

Conclusion

We have shown the potential use of LLMs as an automated method for post deployment monitoring and evaluation of
clinical Al models. It is notable that the lowest-performing group for both models was outpatients, where advanced
detection models can potentially provide the most benefit. Further work and reader studies are required to understand
model failure modes and confounders.

Statement of Impact
This study demonstrates a potential automated solution for post deployment monitoring of clinical Al models, which is
necessary for ensuring safe and stable model performance after deployment.



Al WCH AMusdel Performunce

TP TH FF FM [Sa | Sp. [ PPV | NPV | FI

Orverall Performance JX30 [ 10942 ) LE68 | U7 ) 092 |09 | 067 | D5%H | 077

Sox

Male 1284 | 4600 [ 607 | IOR | 092 | D8R | 068 | 098 | TR

Female 106 | 6330 ) 561 ) BD ) 092 | 092 | (k65 | 099 | 076

Race

Blsck or Almcan Amerscan | 1078 | 6320 | 372 | Bo | 093 | 092 | 065 | 099 [ LR

Asian 146 187 15 0094 |084 | 066 | D98 | LTE

hei 281 T | BO2 | 24 [ 092 |0RE [ 073 | 097 [ (.8g

White H25 | 3459 | 419 ) TE ) 091 | DR | 066 | D98 | OL37

Fatlent Location

Emergency 41l Bxod | 308 | TO | OB3 | 095 ) 051 ] 099 | (upd

Litgratieril 179 [ IE94 | 660 [ D0 [ 095 | 074 | 073 | D95 | (LRI

Chutpnstaeiit 21 311 Bh| 20 [ B2 | 0BG | 051 ) D9% | (A3

Age Group

20440 wo 25T | 97| 129 24 ) 092 | 0% ) 067 | D8 | 077

41-64 yo GET | 29700 335 48 ) 094 | D% | 067 | D9H | (LTR

H1-8 yo 1056 | 4064 | 522 ) G5 ) 092 | 0f9 | 06T | D59H | LT7

=5l vo Ire | 1652 ] 169 ) 30 091 | 0% | 064 | D% | 076
B. PE Mudel Perfor maice

" TN FE FH Sa Sp FFY | NPV | FI

Overall Performanee 176 TE41 16l IRG [ (B0 [ (0H [ (83 098 | 0g2
Sex
Male G 157 70 B | (LBD | 097 | O8O ) 0597 | 080
Female 437 4541 a1 108 [ GBI [ (08 | (85 098 | 083
Raie
White 241 2508 3t 53 [ B2 | (098 [ 08| g8 | 082
Black or African Amcnican 474 4515 A7 124 [ (L79 [ (00 [ (K5 097 [ 0%2
Asian ¥ 286 1 4 | 075 | 008 | (T 099 | 0.7l
Orhier 45 532 11 B DBS ) 098 [ D0 | 099 083
Fatient Location
Emcigency 513 3177 5 122 | (k80 | O9E [ (84 098 [ 082
Inpaticm 221 14R5 449 54 | BD | 09T | (RE2 046 | 081
Outpatent 20 151 5 | 071 | 098 080 097 | 075
Agpe Group
(00, 0] 335 2990 Al 71 083 097 (k] 0.GH 082
{2000, 0] 113 1526 23 42 | 073 [ 099 | (LH3 097 ( 0.78
{4000, 0.0} 232 2422 34 48 | (B3 | (98 | (8T 098 [ 085
{R00, L] 4 547 22 26 | L7E | 097 [ (8L 097 | 080

Tahle 1. Pelormence metrics for overall model |.'l|.':l'-.l||:|'|u1h.'|: amnid 1IJIJE|:II.IIJ|.1 e formance for a i.'LlII:II1h':i.'i.HJI.:\r
deploved PE detection model {A) and ICH detection model (B) as compared to ground truths extracted using
Llamea3.

Performance metrics for overall model performance and subgroup performance for a commercially deployed PE detection
model (A) and ICH detection model (B) as compared to ground truths extracted using Llama3



A. ICH Model Performance
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B. PE Model Performance
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Figure 1. Summary of ICH (A) and PE (B) model performance overall and across various subgroups.

Summary of ICH (A) and PE (B) model performance overall and across various subgroups.

Keywords
Post-Deployment Monitoring; Al Validation; LLM



