ABSTRACT
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Development and
Validation of a Clinical
Prediction Model for
Community-Onset

Objective Conclusion

IntrOdUCtlon Among 150 patients admitted with Community onset Pneumonia,
70.2% their respiratory isolates were K. Pneumoniae followed be E.
coli at 14.57%. The Total ESBL rate among all the respiratory
isolate was 45.3%. Univariate analysis of all the risk factors showed
significant statistical difference in female Sex (OR 0.49; 5% CI:
0.26-0.96), Charlson Score (OR 26.00; 95% CI: 10.66-63.39),
Recent Hospitalization (OR: 29.35; 95% CI: 11.53-74.46), Recent
Antibiotic Use (OR 84.49; 95% CI: 28.66 — 251.87), Prior History of
ESBL (OR: 57.14; 95% CI: 12.96 — 525.01), and Frequent ED visits
(OR:45.88; 95% ClI; 15.92 — 132.23). Multivariate analysis was done
to generate the final model. The results shows that Charlson Score
(OR 11.86, 95%Cl: 2.55 — 55.18, p value 0.002), Recent Antibiotic
Use (OR:31.09, 95%CIl: 5.36-180.44, p value <0.001). and Frequent
ED visits (OR 6.52; 95% CI 1.04-41.07) were found to be significant

The study aims to identify specific risk factors
associated with developing pneumonia cause by ESBL
producing organisms and develop a Clinical scoring
model base on the risk factors identified to be able to
provide guidance on appropriate empiric antibiotic
therapy

The results of this study suggest a simple and easy-to-
use prediction model to predict Community-onset
pneumonia caused by ESBL-producing
Enterobacterales.

Pneumonia is a significant problem worldwide and remains one of the major causes of death
among young and old patients.

Beta-Lactamase-producing species of the Enterobacterales family are notoriously resistant to
penicillin, extended-spectrum cephalosporins and carbapenems, which severely limits the
therapeutic options for treating patients with infections caused by resistant pathogens.

The impact of these microorganisms with these forms of antibiotic resistance poses a challenge to
the clinician. The presence of these resistant strains increases the likelihood of inadequate
empirical coverage especially in the community setting. Inadequate empirically coverage, on the
other hand, is associated with impaired survival and increase in length of hospital stay.

Efforts should be made to increase the probability of providing appropriate initial antimicrobial
treatment in patients with infections related to MDR bacteria, and to reduce subsequent
emergence of resistance. At the same time, improving antibiotic prescribing and use is critical to predictor of ESBL. The final model of the three risk factors has a
effectively treat infections, protect patients from harm caused by unnecessary antibiotic use, and performance AU ROC Curve of 0.9780 at distinguishing between

combat antibiotic resistance. the positive and negative samples.

Pneumonia caused by
Extended-Spectrum Beta-
lactamase-Producing
Enterobacterales

Methods

We conducted a single-center retrospective cohort study
in a tertiary hospital on Pasig City, Philippines including
150 patients admitted with Community onset Pneumonia
from 2018 to 2019

Results/Findin gs Table 1. Independent Variables included in the analysis Table 3. Univariate logistic regression
. — Odds SE Z-score | p-value [95% Confidence
Age Age at time of hospitalization Ratio Inten—'al]
A total of 150 hospitalized adult patients admitted consecutively with community-onset Biological aspects of an individual as determined by their anatomyj Age 1.01 0.01 0.49 0.623 0.98-1.03
neumonia from The Medical City, Pasig City, Philippines’ electronic database between Gender hich is produced by their chromosomes, hormones and their = ' - - — _—
ganuary P18 o Desembor 20 oo S e veractions Sex (female) 049 | 017 | -209 | 0037 0.26-0.96
Charlson Score >3 Jpredicts the one-year mortality for a patient who may have a range] Charlson score 4 and above 26.00 11.82 707 0.000 10.66-63.39
f bid conditi S
The mean age of patients included was 74.43 + 14.88 years old. There are more males SR Recent hospitalization 29.35 14.00 7.09 0.000 11.53-74.76
than females accounting for 55.33% of the total number of patients. Majority of the Recent Hospitalization |During the 12 months preceding index hospitalization Recent antibiotic use 84.96 47.11 8.01 0.000 28.66-251.87
respiratory samples were via sputum submission accounting to 88.7% of all respiratory A noudos Deatmont  with - B actam/B.lactomace oo Prior history of ESBL 5714 43.26 534 0.000 12.96-252.01
samples. The most common symptoms noted was cough (77.3%) followed by dyspnea ecent ANUIbIONC USE Y smbinations, cephlosporins, and/or fluoroguinolones during the 3| Freauent ED vizits 45.88 24.78 7.08 0.000 15.92-132.23
(52.6%) and the most common sign is fever (56.6%) followed by hypoxemia (40%). The months preceding index admission - - - . - -
most common radiologic finding is bilateral lung infiltrates (58.6%) and most common History of prior ESBL |\ o0 L within 1 year of Index admission Table 4. Multivariate logistic regression
laboratory finding is Neutrophilia/Bandemia (81.3%) followed by leukocytosis (60%). infection/colonization Odds Ratio | SE z-score | p-value | [95% Confindenge interval]
Among the organisms isolated, Klebsiella Pneumoniae comprises 70.2% of the total includes  immunosuppressive therapy during the 3 months Sex (female) 0.57 0.42 -0.77 0.443 0.13-2.42
P : preceding the index admission(defined as glucocorticoids
S?'mples’ followed by Escherichia coli at 14'57.%' . ) . [equivalent to prednisone at 20 mg or above for at least 2 weeks] or} Qﬁxlmswﬁ 435':] 11.86 9.30 3.15 0.002 2.55-55.18
Signs and symptoms of tachypnea, tachycardia, hypoxemia, hypotension and delirium are Immunosuppression |more than 48 h of any of the following: tacrolimus, sirolimus, above
more common with the ESBL cohort. Radiologic findings of bilateral infiltrates and pleural cyclosporine, mycophenolate, or antithymocyte globulin) and Recent hospitalization 2.05 1.77 0.83 0.405 0.38-11.10
. S : f chemotherapy (defined as alkylating agents) during the 3 months|
effusion, as well as, laboratory findings of elevated procalcitonin  and breceding the index admission. Recent antibiotic use 31.09 | 2790| 383 | 0.000 5.36-180.44
Neutrophilia/Bandemia are more common with the ESBL Cohort (Table 2) . — . .
Frequent ED visit [[Defined as 3 or more ED visits annually Prior history of ESBL 2.03 2.19 0.66 0.510 0.25-16.74
A : P ; ) . .. F ED visits 6.52 6.12 2 0.046 1.04-41.07
A univariate analysis was conducted to see the significant predictors of ESBL and Non Table 2. Baseline Characteristics requent

ESBL cohort. Variable an ESBL Cobort  Nom-ESBL Cohort | p-valus Figure 1. Area under the curve of the Model’s Performance (using the three variables)
The results shows that female gender (OR 0.49; 95% CI: 0.26-0.96), Charlson Score of 4 N~150 N-68 (45%) N=83 (55%)
and above (OR 26.00; 95% Cl: 10.66-63.39), Recent Hospitalization (OR: 29.35; 95% Cl: Aga (Meen + 5D Zetie el Zataalaa L2l = Sp— _ -
11.53-74.46), Recent Antibiotic Use (OR 84.49; 95% CI: 28.66 — 251.87), Prior History of Male $3(55.33) 44(64.71) 39 (47.56) 0,035 e
ESBL (OR: 57.14; 95% CI: 12.96 — 525.01), and Frequent ED visits (OR:45.88; 95% ClI: R:;f:j:n_ — Lt B3 Codto))
15.92 — 132.23) was found to be a significant predictor of ESBL (Table 3) Endotracheal Aspirate 13 (8.67) 9(13.24) 4(4.58) 0.083
Sputum 133 (88.67) 56(82.35) TT(93.9) I_‘I.I'E
. ) . ) . Tracheal Aspirate 4(2.6T) 3(4.41) 1{1.23) = =
A multivariate analysis to make the final model was made to see which among the factors Signs/Symptoms =
that are significant in univariate analysis will be included. The results show that Charlson ;*'"P-" ;}_‘6::7(;-‘-" :j l:ﬂ--"'l "‘I‘ [2:34: gjf;
s . ever 5(56.67) 3450y 51(61.44) 15
Score of 4 and above (OR 11.86, 95%Cl: 2.55 — 55.18, p value 0.002), Recent Antibiotic body malaise 35 (36.67) 24 (35.29) 31 (61.44) 0.794 %‘
Use (OR: 31.09, 95%Cl: 5.36-180.44, p value <0.001). and Frequent ED visits (OR 6.52; lascitc chest et 1842) 1oz 1 {ias) g;‘; £8 |
. e . yspnea T2 (32.67) 41 (60.2) (45.78) ¥E -
95% Cl 1.04-41.07) were found to be significant predictor of ESBL (table 4) m:,m, 51(34) 31 47.05) 21 (25.3) 0,009 E =
tachyeardia 34(22.67) 22(32.35) 12 (14.4%) 0,008
iy i & (40 33(57.35 21253 0.000
Model Performance hp-::r:::l:n :_z:m.'s_a; |6:23.5!: '.nsl.mj 0,010
delirium 19{12.67) 14{20.58) 5 (6.02) 0.007 g
others 72 (48) 27439.7) 45(54.21) 0.075 o |
Model performance was performed by assessing its discrimination and calibration. C Radiographic findings —
statistics was measured with AU ROC curve. The three significant variables combined lear $1833 2 e
) ) Unilateral infilirates 46 {30.67) 17(25) 29 (34.93) 0,186
recorded an AU ROC of 0.9780 which means that the model has excellent performance in Bilateral infiltrates 58 (58.67) 48 (70.58) 40 (45.19) 0,005
distinguishing between the positive and negative classes (figure 1) el silan J2A35ED 2LEL.58) 2L 320 i 8 |
others 2(1.33) 0(0) 2(2.4) 0.197 =0 T T T T
Laboratory findings
Leukoeytosis 90 (60} 41(60.29) 49 (59.03) 0.872 0.00 0.25 1- Sonl‘tsccilficit 0.75 1.00
. . » . . . Elevated Procalcitonin 13 {5.67) 10(14.70) 3(2.61) 0.015 P Y
The sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) Elevated ESR/CRP 2(1.33) 1(1.4) 1{12) 0.888 Area under ROC curve = 0.9780
and AUC for each variable is shown in Table 5 T 81.(89.7) 81(73.49) no
Ciltrobacter Species 3{L99) 1{1.47) 2(241) 0.009
E. ol 22(14.57) 15(22.06) 7(8.43) Sensitivity |  Specificity PPV NPV ROC
Enterobacter Species 1348.61) 342.94) 11{13.25) Area
) This study was able to develop a clinical prediction tool to estimate the risk of developing Community-onset pneumonia cause by ESBL-producing lrf;:::::::;s o CAREEE) Sore) Table S | Charlson score of 4 and above 85.25 81.82 76.47 88.89 82.68
CO“CI usion and Enterobacterales. Recent Antibiotic use, Charlson score of 4 and above and Frequent ED visits were identified to be significant predictive 5. marcescens 5(3.31) - 5(6.02) Recent Antibiotic use 87.32 92.50 91.18 89.16 90.17
. factors in the final prediction model. This prediction model will ultimately guide clinicians on decision making in terms of initial empiric antibiotic Recent hospitalization el UL 19 (22.89) ot Frequent ED visits 90.91 82.11 74.63 93.98 84.30
Recommendatlon h . ith 5 . Recent antibiotic use TH{47.02) 62 (91.18) F{10.84) 0.000
therapy to use to among patients with community-onset pneumonia Prior History of ESBL, 2028 404(56.82) 2240 0.000 . ) ) ) .
Lmmunosupression 17(11.33) 17(25.37) : 0.000 Authors Principal Author: Jhon Ryan Enriquez, M.D Affiliations Th'e.Me.dlcaI City, Ortigas Avenue, Pasig City,
We recommend to test the model's performance using other data sets for external validation. A prospective cohort design using the model will be it 50 Vids 35 (36.57) 30(24.59) 5 (5.402) 0.000 Adviser: Karl Evans Henson, M.D Philippines
best to test its applicability in medical practice. Increasing the number of the samples included in the study is also recommended 3 and below 55 (59.06) 161(23.53) 72 (85.59) 0.000 Research Coordinator: Cybele Lara-Abad, M.D Email: retry82000@gmail.com

4 and above 61 (40,94} S2{764T) S(1L11)




