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old GAS (+) ARI subjects, 92.8% had cough, 76.2% rhinorrhea and 37.2% conjunctiv-
itis; 80% had > 2 of 3 symptoms noted above. Among 40 GAS (+) ARI subjects, a virus 
was co-detected in 34 (85%), among which Rhinovirus/Enterovirus were predominant 
22/34 (55%). Of the 130 (28%) ARI subjects with sore throat, more tested positive for 
viruses (107/130, 82.3%) than for GAS (9/130, 6.9%). All GAS (+) HC (13/205, 6.3% 
overall) were < 3 year olds.

Conclusion.  PCR detected GAS in 6.3% HC < 5 years old and 8.7% ARI subjects 
< 18 years old; mostly in 3- to 15-year-old ARI subjects. Most GAS (+) ARI children 
had cough, rhinorrhea or conjunctivitis and/or virus co-detection suggesting GAS car-
riage. Our data demonstrate that GAS may be detected in patients with a low clinical 
suspicion for acute GAS pharyngitis. These findings highlight the need to review pa-
tient selection and exercise caution in implementing highly sensitive GAS PCR assays 
especially in such clinical settings.
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Background.  SFTS and scrub typhus have similar clinical features and difficult 
to differentiate. Thus, a study to develop a scoring system to differentiate between two 
diseases in a clinical setting before the confirmation of laboratory results was reported 
by Kim et al. However, the statistical power could be low because of low numbers of 
cases (21 SFTS, 91 scrub typhus), our study analyzed by increasing the number of cases 
to overcome these limitations.

Methods.  We retrospectively collected data from 183 SFTS and 178 scrub ty-
phus patients who visited the 21 hospitals in South Korea between October, 2013 and 
November, 2017. The study protocol was approved by the IRB of each institution. SFTS 
was diagnosed through detection of SFTS viral RNA using RT–PCR. Scrub typhus was 
diagnosed either detection of 56-kDa antigen of O. tsutsugamushi using nested PCR or 
≥ 4 fold rise in IgM or IgG titer using indirect IFA. Statistical analyses were performed 
by using SPSS and Medcalc.

Results.  To differentiate SFTS from scrub typhus, we applied the scoring system 
proposed by Kim et al. After multivariable logistic regression, altered mental status, 
leukopenia, prolonged aPTT, and normal CRP(≤ 1.0 mg/dL) were significantly associ-
ated with SFTS compared with scrub typhus. Each variable was scored by 1 point, with 
a total score of 0–4 points, the optimal cutoff value was > 1 for the ROC curve. A score 
> 1 had 92% sensitivity, 96% specificity for diagnosis of SFTS, with a ROC AUC of 
0.974. Because the sensitivity was less than 95%, we changed the normal CRP criteria 
to ≤ 3.0 mg/dL. The modified scoring system had 97% sensitivity, 96% specificity for 
diagnosis of SFTS, with an AUC of 0.983, and it showed a statistically higher accuracy 
than original scoring system (P  =  0.0487). In this study, four factors for predicting 
SFTS were newly developed: leukopenia, prolonged aPTT, normal CRP (≤3.0 mg/dL), 

and elevated CK (>1,000 IU/L). Our study scoring system had 97% sensitivity, 98% 
specificity for diagnosis of SFTS, with an AUC of 0.992, and it showed a statistically 
higher accuracy than original scoring system (P = 0.0308).

Conclusion.  In conclusion, we can easily differentiate SFTS from scrub typhus 
by using our scoring system of leukopenia, prolonged aPTT, normal CRP, and elevated 
CK in the endemic area.
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Background.  Clinical management of prolonged febrile neutropenia despite 
broad-spectrum empirical antibacterial treatment is a clinical challenge, as standard 
empirical treatment has failed and a broad spectrum of differential diagnoses has to be 
considered. Growing prevalence of multi-resistant bacteria and fungi has made a bal-
anced choice of effective anti-infective treatment more difficult. A reliable prediction 
of complications could indicate options for treatment optimization.

Methods.  We implemented a supervised machine learning approach to pre-
dict death or admission to intensive care unit within 28 days in cancer patients with 
prolonged febrile neutropenia (neutrophils < 500/mm3 and body temperature ≥ 38°C 
longer than 3  days). We analyzed highly granular retrospective medical data of the 
Cologne Cohort of Neutropenic Patients (CoCoNut) between 2008 and 2014. Random 
forest and 10-fold cross-validation were used for classification. The neutropenic epi-
sodes from 2014 were used for evaluation of prediction.

Results.  In total, 927 episodes of prolonged febrile neutropenia (median age 
52 years, interquartile range 42–62; 562/927 [61%] male; 390/927 [42%] acute mye-
loid leukemia; 297/927 [32%] lymphoma) with 211/927 (23%) adverse outcomes 
were processed. We computed 226 features including patient characteristics, medi-
cation, clinical signs, as well as laboratory results describing changes of state and 
interactions of medical parameters. Feature selection revealed 65 features with an 

area under the receiver operating characteristic curve (AUC) of 0.75. In the val-
idation data set the optimized model had a sensitivity/specificity of 36% and 99% 
(AUC: 0.68; misclassification error: 0.12) and positive/negative predictive values 
of 89% and 88%, respectively. The most important features were albumin, age, and 
procalcitonin.

Conclusion.  Structured granular medical data and machine learning approaches 
are an innovative tool that can be used in a retrospective setting for prediction of 
adverse outcomes in patients with prolonged febrile neutropenia. This study is the 
first important step toward clinical decision support based on predictive models in 
high-risk cancer patients.
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Background.  Rapid antigen detection testing (RADT) is needed to differentiate 
Group A Streptococcal (GAS) pharyngitis from viral pharyngitis. Guidelines do not 
recommend RADT in patients with viral symptoms or in children <3 years old without 
GAS exposure. Reduction in unnecessary RADT use may impact inappropriate anti-
biotic use by decreasing prescriptions in children likely colonized with GAS. We exam-
ined the impact of guideline concordant education of appropriate RADT and antibiotic 
use in pharyngitis on providers’ (physician and APRN) use of RADT in an academic 
and private pediatric primary care clinic.

Methods.  Retrospective chart review of 1,085 healthy children, age 1–5 years 
old, seen in clinics between September 2015 and March 2019 (355 pre- and 730 
post-education; 211 academic and 874 private). Education occurred in 3/2017. 
Cases selected had either complaint of sore throat, RADT, or diagnosis of GAS 
pharyngitis or pharyngitis. Data collected included the presence of viral symptoms 
(e.g., cough, rhinorrhea), RADT/GAS culture results, diagnosis, and prescribed 
antibiotics. RADT was deemed unnecessary for all children < 3 years old without 
GAS exposure, in patients with ≥ 2 viral symptoms, or in patients ≥ 3  years old 
without pharyngitis.

Results.  Overall, RADT use decreased from pre to post intervention (72.1% vs. 
23.4% of patients, P ≤ 0.0001). Unnecessary RADT use decreased overall (50.4% vs. 
16.2%, P ≤ 0.0001), in all clinics (private: 56.2% vs. 16.0%, P ≤ 0.0001; academic: 38.1% 
vs. 17.4%, P = 0.0012), and with all providers (physician: 41.6% vs. 18.3%, P ≤ 0.0001; 
APRN: 58.8% vs. 14.1%, P ≤ 0.0001). Unnecessary RADT use decreased for children 
<3 years old (28.1% vs. 7.4%, P ≤ 0.0001) and ≥2 viral symptoms (65.7% vs. 16.5%, P 
≤ 0.0001).

Conclusion.  Unnecessary RADT use decreased in the post-education period 
overall (34%), in children <3 years old (21%), and in patients with ≥ 2 viral symptoms 
(49%). Reductions were also seen in both academic (21%) and private (40%) clinics 
as well as with both physicians (23%) and ARPNs (45%). Limitations include lack of 
a control group and sample size variance by the clinic. We observed positive trends in 
RADT reduction following provider education in private and academic settings; how-
ever, further research including control and optimal sample size is needed to confirm 
any direct impact.


