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Introduction Project 1 — Methods & Results (cont.)

The LabGenie project seeks to empower patients of low health literacy, Principal Results:

Manual Evaluation of the LLM Responses and Human Response

particularly the elderly, to ask contextualized questions and make informed health 1) Based on the results of our study, GPT-4 outperformed other similar LLMs
decisions. Through the integration of retrieval-augmented generation (RAG)- 4 such as Llama-2, MedAlpaca and ORCA_mini, according to both automated
based large language models (LLMs) and a use.r—frlendl.y platform, LabGenie will evaluation and manual evaluation results. For the best results, it is important
generate answers based on accurate health information. In order to develop to provide follow-up questions for additional information, to understand LLMs
Labe)n.le, we must conduct preliminary reseqrch on the V1ab111jty of using LLMs 2 should be used for clarification instead of diagnosis, and to recognize that the
for clinical purposes. Our research currently involves two studies: 1) evaluating validity of answers are hard to determine without the review of medical
the strengths and weaknesses of different LLMs in answering lab result questions 1 professionals.
and 2) calculating the accuracies of LLMs when developing differential diagnoses. s . : : : :
W ) . S DS 5 | 2) With lab test information provided, the results for the LLMs were fairly
e predict that large language models (LLMs) such as ChatGPT have opened a 0 . . :
bromising avenue for patients to get their questions answered. ORCA_min e MedAlpaca Human Answers variable. LLMs that had a low accuracy for one requested diagnosis, such as
IA.verageReIevanceScore Avera.geCorrectlvenessScore | Average Helpfulness Score Average.SafetyScore C]audeZ and Llama-z, saw an increase in accuracy aS more diagnoses Were
Figure 3. Schematic representation of methods for Project 2. requested. Meanwhile, LLMs with a higher initial accuracy either stayed the

same or decreased as more diagnoses were requested. When lab test
information was not requested, there is an evident peak in accuracy across all
the LLMs when 5 LLMs were requested. Accuracy was notably higher for each
LLM with lab tests than without lab tests.
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< < /_[ Transformer ]_\/_ AutoML lZO Case Reports ;acikuigt:'é?ﬁ‘;;(;ﬁ:;?%;gr?cr;?srigfzséﬁi::td Lrgs Langimgs Models provide standardized reference ranges, evaluate confidence levels of the
O EET ‘/ wilfe b sentences, and develop gold-standard answers.

r x BioBERT LightGBM CooovipmeGonaraton | > Lo ’ .

100 Top ranked Lab | ClinicalBERT x?;tgﬁé’if saction Report andan pernent ol oo R 5 16 ohid 2) Incr@se sample. size of case .reporjcs. and ask the LLMs how.the results of
Test questions ClinicalBERT SciBERT NeuralNet oe:) | N J specific lab tests influences their decision when forming diagnosis.
< < + PUbMedBERT WeightedEnsemble e I )

AutoML \ A J {Case Report: } {Symptoms: }
{Lab tests: } {Case Report: }

majority score {Lab tests: }

Conclusions

Clinicians selected 53 r Y
Lab Test question S : 1l\:)etrics Diagr_\rg:i;soPBe[;i)i(ction
op-10 accuracy .
: topaccuraey [ Top $ DDX 1) GPT-4 provided the most relevant, correct, helpful, and safe responses
ifferential quality score op DDX . .
l \ J compared to the other LLMs. However, while GPT-4 may be feasible for lab test
Figure 4. Results of Project 1. Lower scores denote better capabilities. interpretation, there are still risks of hallucinations, which need to be
Large Language Models Generated . . addressed before being used for diagnostic purposes.
G PT 4 An swers - - {az)Top choice or not top choice in single diagnosis prediction including (d) Accuracy of single diagnosis prediction including and excluding lab test . .
(SR , * Automatic Evaluation ab test 2) Each of the LLMs had variable results when requested different numbers of
. saaliancsauation ors. i ial di i
MedAlpaca 3 y differential diagnoses as well as whether lab test results were given or excluded.
\_ ORCA_mini - I . Without further research, we conclude that there are still risks when utilizing
o = LLMs for diagnosis, especially without lab test results.
Figure 1. Schematic representation of methods for Project 1. < I I
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*Hemoglobin 13.5, Hematocrit 42.0, MCV 82.9, MCH 26.7, RDW 26.9, and Ferritin 18 ng/ml. in a 79 year old female? | want to know if these values indicate chronic blood loss or possible dietary ) '» .1 : > g ) Accuracy with out Lab test result W Accuracy with Lab test result
deficiency in iron. Patient had endoscopy about one year ago and colonoscopy three years ago and both were negative. She has been taking iron supplements for a couple of months which has OIS, SRS S oA ffive differential diagnos! iction including and excluding
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dietary insufficiency or chronic blood loss, was likely present. The normal findings on endoscopy and colonoscopy are reassuring, but these
tests are not 100% sensitive and can miss some sources of bleeding.
Ongoing Monitoring: It's crucial to monitor her blood counts and iron studies regularly to ensure sustained improvement and to adjust

supplenientation &8 ecsssary: T ————— S —— We would like to thank Dr. He and Dr. Bhasuran for the opportunity to help them

Further Evaluation: If there is concern for ongoing blood loss, further evaluation may be warranted. This could include repeating the endoscopy including lab test

- ~ - 70% ° )
/ e \ 1 oo B —— Murray, P., & Lu, Z. (2024). Quality of Answers of Generative Large Language
" [ ] [ ] (]
{1 st hymctn bk o i e e ke gt o o e ko e i \ R ———. | | Models vs Peer Patients for Interpreting Lab Test Results for Lay Patients:
| | A hemoglobin of 13.5 is excellent. o . o .

In the context of a 79-year-old female with a history of low hemoglobin that has improved with iron supplementation, and with a normal 40% 1 S d o O O 6 3

colonoscopy and endoscopy in recent years, it's important to consider several factors: The ferritin level is within normal range but on the . Eva uatlon tu Y' aerV preprlnt arX]‘V' 24 2 ° 1 9 *

Hemoglobin (13.5 g/dL): Now within the normal range, which is generally good, especially considering it was 8.8 g/dL before supplementation. lower side of normal. ey _ 30%

Hematocrit (42.0%): This is within the normal range.

MCV (829 L), MCH (26.7 pg), and RDW (26.9%): The elevated RDW indicates variability in the size of red biood cells, and a lower MCV | would speak to the doctor about the results if you ) 20%

suggests that the cells are smaller than average, which can be seen in iron-deficiency anemia, are concemed. O _

Ferritin (18 ng/ml): This is on the lower end of the normal range, suggesting that the body's iron stores are not fully replete, 10%
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Dietary Deficiency vs. Blood Loss: The improvement in hemoglobin with iron supplementation does suggest that iron deficiency, whether due to Llaina.2 Claude? Mixtral GPT-3.5 GPT-4
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or colonoscopy or conducting other investigations depending on her clinical symptoms and history. test h o h o f o o h h h 1 o
| on this research project and for being supportive throughout the learning process.
e [
Medical Review: It's crucial to have a healthcare provider review her full medical history, all her laboratory results, and conduct a physical 70% ‘/V ld 1 l'k h k 11 h h - 1 d - h 1 h b f
examination to decide the appropriate next steps in her care. e e WOll 3. SO 1 e tO t an a t e I'eseaI'C erS anO Ve lIl t e eH ea t La OI'
Iron-Rich Diet: Continuing to consume a diet rich in iron may be beneficial. This includes red meat, poultry, fish, legumes, and leafy green _ : . . . . .
vegetables. W assisting with this project.
Regular Follow-up: Regular follow-ups with her healthcare provider to monitor her iron levels and hemoglobin are essential.
Further Testing: Deciding whether to conduct another colonoscopy or any further testing should be based on a detailed discussion with her Mixtra _ 40% ‘
healthcare provider considering her full medical history, risk factors, and any new symptoms. 309% |
Keep in mind that the decision for further testing and management should be individualized, considering the overall health, preferences, and | 4 20% ? - ,
\ potential benefits and risks, and it should be made in consultation with her healthcare provider or a hematologist. The information provided / \
\Qes not replace a professional medical consultation, diagnosis, or treatment. 10% ‘ -
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Figure 2. Example lab test interpretation from GPT-4 and a human for Project 1.

Figure 5. LLMs accuracies in diagnosis prediction for Project 2.
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