é JOHNS HOPKINS

M E DI C I N E

The Impact of Indeterminate Pulmonary Findings in Chest CT Reports on Antibiotic Utilization

é JOHNS HOPKINS

M E DI C I N E

Benjamin M. Wilson MD?, Daniel Nguyen MD', Andrew Simmerman MD?, Wen-Chi Hsu MD*?, Christopher K.

Lippincott MD?, Cheng Ting Lin MD*

'Russell H. Morgan Department of Radiology and Radiological Sciences, Johns Hopkins Hospital, Baltimore, MD

’Division of Infectious Diseases, Johns Hopkins School of Medicine, Baltimore, MD

Introduction

Chest CTreport outcome

. . . . . Negative f Indet inat Positivef . i . i

. Ant|m|crob|a.l reS|sta.nce (AMR) is an urgent global publl.c health pigeigjn?; fgr Enirumn:';iiz JZL::E.E o value * 457 patients were Negative for pneumonia, 386 were for pneumonia, and

threat, associated with nearly 5 million deaths globally in 2019. In (n=457) (n=386) (n=325) 325 were Positive for pneumonia (Table 1).

the U.S., more than 2.8 million AMR infections occur each year Female, no. (%) 256 (56%) 185 (48%) 166 (51%) e The for pneumonia group on average had a WBC count similar to that of the

. . 1 Age, yr. 55.8 57.0 58.4 : . oy -

with 35,000 deaths in 2019-. | | Pulmonary symptoms )61 (57%) 144 (37%) 182 (56%) Ne.gat.l\.le group.(9.6 and 9.2, respectively), whereas the Positive for pneumonia group had
* According to the CDC, the estimated national cost to treat Temperature 97 9 97 9 98 0 a significantly higher WBC count (12.4).

infection caused by six multidrug-resistant microbes frequently Pulse 81.9 81.3 83.3 * Antibiotics were administered in 46% of the group, significantly higher

found in healthcare is more than $4.6 billion per year2. Eﬁ?t"m;”"fdﬁgti - 1;; 1;; ii compared to the Negative group (26%) and lower compared to the Positive group (79%).

. . . . . e oloo 2 oun . . : . . — . o

* Findings mdetermm.ate for pne.umoma are c.ommonly reported Antibiotice utilization 121 (26%) 177 (46%) )56 (79%) * Multivariable logistic regression analysis showed that results had an odds

on chest CT scans with uncertain language, i.e. ratio (OR) of 2.35 for antibiotics administration, compared to an OR of 9.49 for Positive

“infectious/inflammatory”, which may lead to antibiotics overuse. ChestCT results (Negative group set as reference).

Extent of lung involvement . : C. : .
0] oJ [T {)/< <5% (minimal) 211 (55%) 33 (10%) 0<0.01 Corpbpar.lson of CT fmdl.ngs.fl.n theI d j hanthosmve gr:c);!os showed th.at. |
. . . - c 10% 75 (19%) 99 (30%) 0<0.01 antibiotics usage was significantly decreased when the extent of disease was minima

* To assess the impact of indeterminate pulmonary findings from 10-25% 54 (14%) 131(40%)  p<0.01 (OR=0.55, p< 0.01) and usage was increased when consolidations were present (OR=2.75,

chest CT scans on antibiotic utilization in the Emergency 25-50% 20 (5%) 41 (13%) p<0.01 p< 0.01) (Table 2).

Department >50% 20 (5%) 21 (6%) p=0.47 . . . o . .

P : Consolidation 51 (13%) 268 (82%) 0<0.01 * Notably, antibiotics were administered in 71 (34%) patients in the group
. Tree-in-bud Nodularity 142 (37%) 47 (14%) p<0.01 with minimal extent (subsegmental or smaller) of lung involvement.
Materials and Methods Ground-glass Opacities 231 (60%) 166 (51%)  p=0.02
Nodules 102 (26%) 64 (20%) p=0.03

 The study population (n=1168) was comprised of a random
subset of emergency department patients who underwent Chest

Conclusion

Table 1. Patient demographic and clinical data.

This study demonstrates the positive association between

. o
CT durmg 2012-2022. Dependent: Antibiotics 0 1 OR (univariable) OR (multivariable) . ) . . .
. Specifi N 9 as<ifv radiol . Minimal_gxtent 0 134 (29.1) 327 (70.9) s : indeterminate CT findings for pneumonia and subsequent
PecITIC search terms were used to classity radiology reports into 1 142 (57.5) 105 (42.5) 0.30 (0.22-0.42, p<0.001) 0.55 (0.38-0.81, p=0.002) tibioti tilizati
three groups: 1) Negative, 2) and 3) Positive CoRSOE R0 Sl e e o > = ANtDIOTICS Utliization.
) ’ . ’ 1 68 (21.3) 251 (78.7) 4.24 (3.05-5.95, p<0.001) 2.75 (1.80-4.23, p<0.001) e Our dat t< that antibioti h
for pneumonia. Number of cases in each group were reduced as Tree_in_bud c1> 139 868 i,cz)g Esz.;g . A - ur data suggests that antibIOTICS are unnecessary when
7 - 12 54, . .49-0.95, p=0.025 . 87 . 56-1. 35, p=0. : : : : : A :
needed for balance among groups. Ground_glass_opacities 0 110 (35.5) 200 (64.5) - : indeterminate CT findings involved a limited portion of lung
. . . . 1 166 (41.7) 232 (58.3) 0.77 (0.57-1.04, p=0.092) 0.91 (0.61-1.34, p=0.617) parenchyma and in the absence of consolidations.
* Reports and CT images were reviewed, and patients in the Nodules 0 199 (36.9) 341 (63.1) 2 -
. .. . 1 77 (45.8) 91 (54.2) 0.69 (0.49-0.98, p=0.038 0.91 (0.61-1.37, p=0.657 : : e it
Indeterminate or Positive groups were further characterized by A FaRsTe 387 Esr. 2) 260 82, 8% : i ! ( : > ’ Further sftudles are requwhe.dr’]clo optlpc:ze a?tlb.lczctlcs.use when
. . . . AL . Male 267 (47.6) 294 (52.4) 1.47 (1.17-1.85, p=0.001) 1.21 (0.86-1.70, p=0.277) IMaein eatures are not hi contident tor intectious
CT findings (consolidation, tree-in-bud nodularity, ground glass T it aclyc deeh g ! ) sINg 1€ gnly
opacities, and/or pulmonary nodules) and the extent of lung 1 179 (46.4) 207 (53.6) 1.45 (1.14-1.85, p=0.003) 1.18 (0.82-1.68, p=0.371) pneumaonia.
_ o Temp_over_1004 0 596 (51.9) 552 (48.1) = =
involvement (<5% (minimal), 5-10%, 10-25%, 25-50%, and 1 3 (60.0) 2 (40.0) 0.72 (0.09-4.36, p=0.719) 0.00 (NA-141709605393751744.00, p=0.971)
0 Pulse_oOver_100 0 539 (54.3) 453 (45.7) - -
>50%). 1 61 (39.6) 93 (60.4) 1.81 (1.29-2.57, p=0.001) 1.44 (0.86-2.47, p=0.172)
. . . Tl e Resp_Over_20 0 477 (55.5) 383 (44.5) - -
¢ DemOgrath:, C||nlca| Symptoms, IabOratOry data, antlblotICS 1 123 (42.9) 164 (57.1) 1.66 (1.27-2.18, p<0.001) 1.49 (1.00-2.26, p=0.054) 1. National Infection & Death Estimates for Antimicrobial Resistance. Centers for Disease Control and Prevention. Available
d . . d . h 24 h f . d . . f d WBC_Over_12 0 488 (59.0) 339 (41.0) L e at: https://www.cdc.gov/drugresistance/national-estimates.html. Accessed March 17th, 2024.
d mInIStere Wlt N ours o Imaglng/ dan Imaglng In |ngS 1 114 (34.9) 213 (65.1) 2.69 (2.06-3.52, p<0.001) 1.73 (1.18-2.55, p=0.006) 2. Richard E Nelson, Kelly M Hatfield, Hannah Wolford, Matthew H Samore, R Douglas Scott, Sujan C Reddy, Babatunde
were Collected ' : . ' . ’ . : : ' Olubajo, Prabasaj Paul, John A Jernigan, James Baggs, National Estimates of Healthcare Costs Associated With Multidrug-

Resistant Bacterial Infections Among Hospitalized Patients in the United States, Clinical Infectious Diseases, Volume 72,

Table 2. Multivariate logistic regression analysis of patients from either Indeterminate or Positive Issue Supplement_1, 15 January 2021, Pages S17-526, https://doi.org/10.1093/cid/ciaa1581

* Multivariable logistic regression analysis was performed. groups. Statistically significant variables are highlighted.
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