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Introduction

 Big-Data - advances in the field of data 
acquisition

 Data acquisition platforms - allow quick 
computerized retrieval of large amounts of 
data from routinely used medical records

 Rambam Medical Center adopted a new 
platform named MDClone, a query tool that 
provides patient-level data on a wide range 
of variables



MDClone

Israel

Rambam Medical Center

- Largest hospital in north Israel

- Center for 12 other hospitals

- ~1,000 beds

Sheba Medical Center

- Largest hospital in the middle 

east

- 1,800 beds

- 7,000 employees

Assuta Medical Centers

- 4 hospitals

- Largest surgical hospital in 

Israel

- 100K surgeries a year

Maccabi Health Services

- Second largest HMO in the 

Israel

- 2.1 million lives

- 2 hospitals

- 1,700 clinics

Tel Aviv Sourasky Medical 

Center

- 1,500 beds

- 1.8M patient visits a year

- Serves a one million population

Clalit Health Services

- Second largest HMO in the 

world

- 4.2 million lives

- 14 hospitals

- 1,400 clinics

U.S.A



MDClone

 Reference event - an event which serves as 
an inclusion criterion, most commonly the 
event of main interest in a study

Diagnosis Lab Results
Medication 

dispensed 
Procedures Admission

Type of Events



MDClone

 Synthetic Data - data cohorts with statistical 
properties similar to the original cohorts. 
Data contains no real people, thereby 
eliminating patient privacy risk



 Retrospective assessment of renal outcome 

 12,580 patients undergoing contrast-
enhanced CT vs.754 patients undergoing 
gadolinium-based MRI



Introduction

 Viral bronchiolitis is one of the most 
common causes of lower respiratory tract 
infection among children < 2 years of age

 Most common reason for hospitalizing young 
infants in the winter season

 Despite the considerable burden of this 
disease, treatment is mainly supportive

 New treatments are being developed 
targeting RSV, hopefully offering new 
therapeutic options 



 For this, there is a need for more studies to 
better define risk factors for disease severity 
and LOS

 Once these therapies become available, they 
will possibly allow tailored treatment and 
define target populations with more severe 
disease course



 Clinical factors on admission:

 Young age

 High clinical severity score

 Presence of hypoxiaor apnea

 RSV isolation 

 Multiple viral infection in some studies, 
but not in others 

 Demographic factors:

 Lower birth weight and prematurity 

 Family history of atopy

 Maternal smoking

 Lack of breastfeeding 

Disease severity and length of stay (LOS)



Disease severity and length of stay (LOS)

 Laboratory findings 

 Hyponatremia (Na<135 mmol/L) in (ICU) 

 High C-Reactive Protein (CRP) - higher 
admission rate to the ICU, longer LOS and 
high duration of need for supplemental 
oxygen



Aim of study

 Take advantage of our large inpatient 
database to find factors associated with:

 Length of stay in the hospitalized infants 
with acute bronchiolitis

 Risk of hospitalization in infants with 
acute bronchiolitis



Methods

 Retrospective single center study

 Approval by the institutional review board 

 Included all children < two years of age 
visiting our medical center with an ICD-10 
diagnosis of acute bronchiolitis on date of 
discharge

 Time frame: January 2001 (the time in 
which electronic health record was 
introduced – “Prometheus”) to March 2019



Methods

 Included infants:

 ER group - visited emergency room (ER) 
without admission 

 PEDS group - admitted to any pediatric
ward

 ICU group - required admission to the 
intensive care unit (ICU) on presentation 
or anytime during their admission

 Length of stay - PEDS group 

 Risk of hospitalization  - ER group vs PEDS 
group



Methods

 Data was collected from the patients' files 
using the MDClone query tool

 Demographics - gender, age on admission, 
ethnicity (Arabs or Jews)

 Gestational age at birth, delivery type 
(caesarean or vaginal delivery), birth weight

 Clinical data – minimal O2 saturation, 
maximal body temperature

 Laboratory data : 

 Continuous : sodium blood levels, PCO2
and PH, urea levels, white blood cells 
(WBC) count, CRP levels

 Categorical variables: hyponatremia <135 
mEq (yes/no), leucocytosis (yes/no)



Methods

 Microbiologic data - RSV, Parainfluenza, 
Influenza A, Influenza B, Human 
Metapneumovirus (HMPV), Adenovirus 

 Co-morbidities:

 Prematurity < 37 weeks of gestation

 Congenital heart anomaly 

 Respiratory disease of the newborn -
including respiratory distress syndrome 
(RDS) and transient tachypnea of the 
newborn (TTN)

 Primary outcome - length of stay (LOS)

 Secondary outcome - risk of hospitalization 



Results

 4793 infants visited our medical center
with a diagnosis of bronchiolitis at 
discharge: 

975 visited the ER only 

3311 hospitalized in pediatric wards

507 required admission to ICU



LOS and number of cases per year

 LOS did not change significantly during 
these years, and remained in the range of 
2.5-3 days 
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ICU, n=507 Peds, n=3311 ER, n=975 p value

LOS – days, median 

(IQR)

4.9

(2.7-9.4)

2.75

(1.7-4.5)
------- p<0.0001

Age (years) 0.4±0.37 0.47±0.41 0.58±0.39 p1,2,3<0.0001

Gender, male 285 (56.2%) 1930 (58.3%) 607 (62.3%) p2=0.038

Ethnicity, Jew 197 (57.3%) 1371 (67.2%) 505 (72.6%) p1,2,3<0.0001

O2 Sat (min.)  90.1±6.7 90.1±6.2 94.9±3.5 p2,3 <0.0001

Fever (max.)  37.8±0.91 38.1±0.92 37.5±0.92 p1,2,3<0.0001

Co-morbidities

Prematurity 116 (23%) 330 (10%) 91 (9%) P1,2<0.001

Cardiac 64 (13%) 297 (9%) 31 (3%) P1,2,3<0.001

Respiratory 21 (4.1%) 137 (4.1%) 36 (3.7%) p=0.82

Birth and delivery (n=1828)

Gestational age  38.1±2.8 38.3±2.6 38.6±2.2 p3=0.026

Birth weight (gr) 3000 ± 650 3082 ± 673 3144 ± 604 p2=0.041

Demographic and clinical characteristics

p1=ICU vs, Peds;      p2=ICU vs. ER;       p3=Peds vs. ER 



Correlations with LOS – PEDS group

p valuer

0.073-0.031Age (n=3311)

0.000-0.283O2 Sat (min.) (n=2482)

0.000-0.12Gestational age (n=1080)

0.000-0.117Birth weight (gr.) (n=1079)

0.0000.16Fever (max.) (n=1873)

0.0280.061Sodium (n=1270)

0.3550.055PCO2 (n=286)

0.770.017pH (n=286)

0.592-0.017Urea (n=950)

0.904-0.005CRP (n=510)

0.734-0.009WBC (n=1473)



Correlations with LOS

 Arab patients - longer median LOS [2.98 vs. 
2.73 days, p<0.001)

 No correlation - gender, type of delivery, 
hyponatremia or leukocytosis 

 Co-morbidities:

 Prematurity - median LOS 2.88 vs. 2.74 
days  p=0.016

 Cardiac anomalies - median LOS 4.04 vs. 
2.68 days, p<0.0001

 Linear correlation between number of co-
morbidities and LOS [median LOS 3.71 
vs. 2.65 days with three vs. no co-
morbidities, respectively; r=0.143, 
p<0.0001]



Microbiologic data

 Available for 1996 (41.6%) patients

 RSV – most common: 

 ICU   - 166/276   (60.1%)

 Peds  - 893/1301 (68.6%) 

 ER     - 293/390   (75.1%) 

 Adenovirus, HMPV, Parainfluenza, Influenza A 
and Influenza B - much smaller proportions 

 PEDS group - no significant correlation with 
LOS between the presence of:

 Each of the viruses

 Presence of any positive virus 

 Number of positive viruses (one versus two or 
more positive viruses)



Prediction of LOS - PEDS group

 Multivariate model 

 3280 patients were included (31 patients 
(0.9%) with very long LOS (>20 days) 
excluded, no ICU/ER)

 Four parameters were found to predict LOS: 

 O2 saturation

 Fever

 Gestational age 

 Current age



 Formula developed to predict Length of stay: 

LOS= 8.247

+ [-0.198 · O2 Sat (%, min.)] 

+ [0.497 · fever (ºC, max.)] 

+ [-0.148 · gestational age (weeks)] 

+ [-0.738 · age (years)]

 Example: patient born at 38 weeks of 
gestation, presents at age one year with 
fever 38ºC and O2 sat. of 98%, ,he is 
expected to stay for 1.367 days

 If the same patient would present with lower 
sat. of 92%, - expected to be hospitalized for 
2.56 days.



Prediction of hospitalization

 Multivariate model to predict the risk of 
hospitalization for infants presenting to the 
ER with acute bronchiolitis 

95% CI for OR

LowerUpperORP value

0.1800.8880.4000.024Age

0.8622.9101.5840.139Gender

0.743.0721.5080.258Ethnicity

0.6470.7630.7030.000O2 Sat (min.)

1.7133.3282.3880.000Fever (max.)

0.8811.0900.9800.710Gestational age

0.5022.2131.0540.890Any virus positive



Discussion

 Despite 19 years of advances in medical 
technologies, there has not been a 
substantial change in the treatment of 
bronchiolitis, and the LOS remained stable 

 We used a novel query tool to examine 
factors associated with the risk of 
hospitalization and LOS in infants with 
acute bronchiolitis



 Predictors of prolonged LOS: 

 Low O2 saturation, low gestational age, 
low birth weight, high fever, Arab 
ethnicity, prematurity and cardiac 
anomalies

 Risk of hospitalization increases with:

 Low gestational age, low O2 sat. in the 
ER, high fever 

 The presence of any virus, including RSV, 
was not found to correlate with LOS, nor the 
presence of co-infection with more than one 
virus



Ethnicity

 Arab patients - longer median LOS -
[2.98 vs. 2.73 days].

Dagan et al (1993) - higher incidence rate 
of RSV hospitalization in Arab Bedouin 
children, relative of hospitalization for 
Bedouins 3.3 as compared with the Jews 

 Kassem et al (2019) - higher incidence of 
hospitalizations for RSV bronchiolitis 
higher among Jewish than Arab children 

Disease severity did not differ between 
the two groups (based on severity 
score - clinical variables (dyspnea, 
tachypnea, hypoxia – O sat < 92%, 
cough, fever)



Study strengths

 Large number of cases 

 Computerized data retrieval

 Prolonged period of data acquisition

 Multiple clinical, laboratory and 
demographic factors



Study limitations

 Retrospective study 

 Quality of data?

 Limited to data available in medical records

 Missing data relevant to the study: 

 RSV vaccine

 Smoking exposure

 Treatments – Hypertonic saline, 
Vapotherm?

 Findings may not be generalizable to other 
institutions



 Prof. Lea Bentur

 Dr. Michal Gur

 Ronit Leiba – statistics 

 Keren Rosenberg-Katz, PhD - MDClone team
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