Pulmonary Nodule Characteristics and Workup Rates
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Pulmonary nodules (PNs) are a common incidental radiological

hnding! that can represent an underlying malignancy in 1-12% of Data analysis: 57,875,731 unstructured clinical documents were analyzed using CLiX insight NLP environment, which encodes

patients®®. Management of PNs can lead to early, potentially curative, in- MethO ds BRONX unstructured patient records into Systematized Nomenclature of Medicine - Clinical Terms (SNOMED CT) and abstracts using SNOMED 5.5M

terventions®. Radiological findings are a critical component of guidelines 5 CT expressions, a structured combination of one or more clinical concepts to express a clinical concept. Descriptions of PN workup were UFNchégifﬁ/chl)Ell\l\géYAﬁggasL?SE ﬁlegllc)é)EL\(éL\/%/A—LiD

uszd .tokstr?t.ify nc?dul.e riskt.in 1I.1div€iadluah]gl>.atiintts?»6'? and balanct:e tge TOSFS 1 Study population: The study was conducted using Healthix data which captures medical records from 5 OUEENS abstracted including imaging with computed tomography (CT) or positron emission tomography (PET) of the chest, malignant and

and risks ol 1invasive investigations®. In this abstract we present radiologica o otit b : - T TR

findings in 151,436 unique pitients with PN found in apcohort of £.5 m?llion I::;I::are |nst|:ut|or;s ac;c?ss |tze NY are:. i(eyHmCI::"ofn crltJerla Wereggj:':hclzars syste;oszc;or::.bu’imj ‘&é benign diagnoses such as lung cancer and mucoid impaction, and investigative procedures or surgery such as chest biopsy and 58 M

patients in the NY metropolitan area using natural language processing (NLP) dy reports and medical dociments to Healthix from Jahuary O February - | IS study oO° pneumonectomy. Evidence of radiological risk factors were captured including PN spiculation, PN size =6mm, number of PNs >4, PNs in RAD'Of,\?ﬁ;ﬁfﬁ&ﬂié%fé?&iﬁ;LNT?ITlEié%&i?f;ﬁ\éigI'_lNASIlggT|ONS

.
included 229,627 patient records for 151,436 unique adult patients (18-90 years old) that had evidence A

of at least one PN with a reported size (mm or cm), excluding calcified or hamartoma nodules.

artificial intelligence (AI). Workup depends on radiological risk tactors, though the upper lobes and PNs described as solid or part-solid. Descriptive statistics, including frequencies and percentages, of selected

these features are not standardized in radiology reports. This study aims to
describe the differences in radiology reporting and PN workup rates across seven
institutions in a metropolitan city.
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variables were generated. This research was fully compliant with HIPAA and other legislation protecting patient confidentiality.

) Findings POPULATIONS WITH PNs ACROSS NY INSTITUTIONS PN LOCATION DETERMINED TO VARIATIONS IN RADIOLOGICAL FINDINGS
@ P]_aln Language Summary NDEX FACILITY ESTIMATE RISK Institutional variations in PN morphology, attenuation and spiculation (N = 151,436)

nstitution A TS 18,191 40% (60.749) had evidence of a PN in the upper lung* Radiological characteristics were abstracted from the 20M radiology reports across the seven institutions to evaluate risk factors such as nodule size, attenu-
. . S
: nstitution B I 87,182 S~ ation, margin and lung location. The apparent consistent distribution for nodule size contrasts with the inconsistent distribution for attenuation and margins.
PNs are abnormal growths in the lung that can represent early netitution C BRI 24,026 N
stage lung cancer. Patients should receive periodic workup if the nstitution D I 46,177 x
r'"L 9 9 e | P P y nstitution E 1 2,253 ?orfee:;:g?gg;dbueigase F,lAI\(IZ[I)LEI>T<Y A. Aggregate count of patients by index pulmonary nodule size and index institution
have certain of risk factors. Workup is recommended to track nstitution F - EEEEEE /7,005 447973 some patients had more Institution A g 66% (9:34) 17% (2.400) 17% (2389
whether the PNs become malignant over time. Unfortunately, many Institution G than one nodule Left Side Institution B 2 64% (45.906) 17% (1785) 19% (13613)
=1 r= _ | OK 0K 40K 60K 80K 53% Institution C O 60% (1269 17% (2062 23% (2519
patients do not receive workup, and workup may vary across # OF UNIQUE PATIENTS ° I = — — —
Why dld we perfOI'm . . . Right Side Institution D 6 Q 63% (6,204) 21% (2,057) 16% (1,534)
this research? healthcare systems. This could be due to differences in how 72% InstitutionE -~ T o 70% (545) 15% (114) 16% (122)
. . . xx
consistently healthcare systems capture risk factors. Institution F O 20% &30 s L ey
INCONSISTENT WORKUP RATES ACROSS PNs miutonc 3 saore — — —

W I T H S A M E S I Z E Unknown 0% 20% 40% 60% 80% 100%

Ny r _ : , , > 76 OF TOTAL DESCRIPTION COUNTS
/‘\ We used CLiX insight, a clinical natural language processing software, Guidelines recommend workup for nodules =6mm, yet results shown below suggest 3%

: : : .o . Pulmonary nodule size B <6mm 6-8mm  H >8mm
to read 20 million radiology reports and 40 million clinical notes for workup is more likely for larger nodules and evidence of clinical risk factors

@ \) 0.5 million patients in the New York area. CLiX insight can understand Time toTlst follow-up, by index nodule size (N = 151436) PAT I E N TS W I T H RA D I O LO G I CA L R I S K B. Summary of radiological morphologies: pulmonary nodule attenuation and margins

- . - < 73% 13% | 4% P % o
=¥ text written by doctors and healthcare staff. This information was NO CLINICAL  6mm e pol 68 oo [ FACTORS : ON LY, SHOWED LOWER Institution A " — 4% TR —
How did we perform compared across institutions to evaluate patterns in important PN RISKFACTORS ~ 6-8mm oo Sl oo 1% WO R K U P R AT E Institution B > 59% (3517 &5 26% (3820 11% (.529)
this research? features and worku I sgmm e s %o neton® 22 — o — =
| P 0(2’42@ - 6(i56> &2 Clinical and radiological risk factors 44% (40,417) Institution D IC_) O 58% (1,632) (Zg;’) 27% (778) 8% (221)
CLINICAL  “emm 239 Goon| (70 N 8 Radiological risk factors only ~ [86%G&H T 64% (1847 institutionE '~ & 17% (10) 47% o8)
. . . RISK FACTORS 6-8mm 48% 7 gél 161% I Clinical risk factors only ~ [185%G8588) T 65% (9,570) Institution F 6 17% (s5) 49% (155)
151,436 patients with PNs were found, of which 40% (60,749) had FOUND . (9779 <,478>7<y<, <:3/> % None found  18% (.90 82% (8:53) Institution G g 70% (10979 5% 1%
. . >8mm ° o 2 ; : : ; : o ;
L evidence of a PN in the upper lobes of lung and 35% (52,789) had a PN 69%) s e OVERALL A7 Giam 53% (80269 0% 20% 40% 60% 80% 100%
8 — 0% 25% o0% 15% 100% 0% 20% 40% 60% 80% 100% 76 OF TOTAL DESCRIPTION COUNTS
- >6 mm, and both upper lung location and larger PN size indicate Time to 1st workup % OF UNIQUE PATIENTS o . . . .
| | | | | | No F/U detected m <2 months m 2to4 months ® 4 to7 months 71013 months m % with workup % with no workup found Pulmonary nodule description H Solid Subsolid or part solid Ground glass ™ Lobulated, Smooth, Spiculated
" 1 higher risk for malignancy. The overall workup rate in patients with
wh A PNs was 47% ('711,071), but merely 36% (6,69°7) in patients with only
at were the _ . . . :
: : radiological risk factors and no clinical risk factors found. Across
hndings of this REERS o | o . 1 o k 1 d
research? Institutions, there were notable variations of PN shape, shading DISCUSSIOH The introduction of dedicated nodule management programs has been shown to improve adherence to standardized guideline care', COnC us:l_OnS A.C now e gme nts
and edges, though the evidence of PN sizing was more consistent. with radiology reports being a key input into PN guidelines. Studying whole populations using NLP Al in unique data sources such as
Healthix has made it possible to include a greater diversity of patients and to tollow patients even if they move between healthcare systems. No extrapolation is required to show the Nodule pathways to manage patient and ensure adherence to Thank you to the many teams and contributors of this project:
_p Workup for PNs can help catch lung cancer at an earlier (and magnitude of work generated by PN finding on radiology departments. Thirty-five percent of the patients (52,789 out of 151,436) had nodules >6mm, putting them at medium- to guidelines offer the best tool to manage this risk in a repeatable, zrem'er '“‘: Michelle Mann, MyChau Nguyen, Cate Polacek, Trisha Fritz
. . . .. . . . linithink: Scott Briercheck, Mary Little, Rob Hale
3 . . - . high-risk tor malignancy and requiring tollow-up, though only 54.9% had evidence ot tollow-up. traceable and medicolegally detensible manner. _ | 4 | |
O‘\ R potentially curative) stage. It is important to consistently Healthix: We would like to thank and express our gratitude to the Healthix staff
capture risk factors that indicate a patient is at higher risk These data provide evidence for under-management ot nodules with respect to guidelines, for instance, 35% ot nodules are greater than or equal to 6mm in size and would be expect- This study provides evidence that radiology reporting ot PNs does not for supporting this research. We would also like to express our gratitude to the
for malignancy and then ensure patients receive workup ed to be tollowed-up regardless of guideline used. This is consistent with existing literature showing low tollow-up rates®, and is unlikely to be tully explained by the use ot clinician systematically include the radiological characteristics which are critical hospitals, medical practices, physicians and nurses participating in Healthix's HIE.
| | judgment of nodule risk that some studies'®'* have shown to be as eftective as commonly used nodule risk stratification models!>*. inputs to the risk stratification approaches used in clinical guidelines.

What were t]_’le This StUdy SuggeStS that there are areas for Improvement Disclosures: RL, JA, _BA an_d IA are .employee_s of and own stock in AstraZeneca. EK, AL, HC are
olieats £ b n follow-up care at the patient, doctor and system This study shows relatively consistent reporting of nodule size between the radiology reports of each healthcare system, however this is still not universal. Reporting of radiological Further studies are required to elucidate the reasons tor this and employees of Premier, which received funding from AstraZeneca for this study.
implications of this = . . . . . . . . . . . . . . . .

P o | o could oatient out details, such as spiculation, and other inputs into nodule risk models appeared highly variable. Further studies are required to elucidate the reasons tor this and whether there is a role whether there is a role for standardized reporting templates or better
research” evels which could impact patient outcomes. . . . . . T . . . L
Pactp for standardized reporting templates or better integration of radiologists into the nodule management programs. integration ot radiologists into the nodule management programs.
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