
PEDIATRIC HEALTH 
INFORMATION SYSTEM 
- UNDERSTANDING THE 

DIFFERENCES
Richard Aplenc, MD PhD

23 June, 2020



2

GOALS

• Introduce PHIS as a pediatric cancer data source
• Illustrative examples of PHIS data use

• Unique perspectives contained within PHIS data
• Limitations to recognize

• Future data directions
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PEDIATRIC CLINICAL CANCER DATA SOURCES 

• SEER
• Incidence, disease stage, mortality

• State Cancer Registries
• Children’s Oncology Group (COG)

• Clinical trial data; represents ~50-60% of pediatric cancer population
• Other cooperative clinical oncology groups

• SJCRH/DFCI
• NANT/TACL/Others

• Cohort studies such as CCSS/St. Jude Life
• PHIS

• Administrative/billing data from 50 free-standing US pediatric hospitals
• All pediatric encounters; need to build cancer cohort as first step

• Merging with registries automatically builds the cohort
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WHAT DATA ARE IN PHIS?

PHIS By The Numbers
(Since 2004)

 Participating Hospitals: 50
 Inpatient Cases: 9.2 million
 Inpatient Days: 58.1 million
 ED encounters: 40.9 million
 Total Charges: $751.9 billion
 Total ICD-9/10 Codes: 254.9 million
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Over 125 data items submitted by hospitals for each patient. No manual data entry!

Medical 
Record 
System

Billing 
System

EMERGENCY 
DEPT.

AMBULATORY 
SURGERY

OBSERVATION 
STATUS

INPATIENT

Pediatric Health
Information System

PHIS
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ENCOUNTER LEVEL DATA

6

Imaging / 
Radiology

Other
- Room/Nursing
- Surgical Svcs
- Other Misc.

Patient Abstract 
and ICD Coding

Billed Transaction/ 
Utilization Data

(all items/services billed to the patient)

PATIENT
ENCOUNTER

Hospital ID                  Disposition
Patient ID                    APR-DRG
Dates/LOS                  MS-DRG
Age, Bw, Gest Age     Key Physicians
Principal Diagnosis     Payer
Principal Procedure

Patient 
Abstract

Diagnoses
(ICD-9/10)

Procedures
(ICD-9/10)

Pharmacy

Lab Clinical

Supplies

CPT Codes



MEDICATION DATA EXAMPLE
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12  Anti-infectives (Drug Class = 12)
125 Urinary anti-infectives (Therapeutic Cat = 125)
125217 Voricanazole (Generic Drug= 125217)
12521710 oral (Route of Administration=10)
1252171011  tablet (Dosage Form=11)
125217101136  36 (Strength=50)
1252171011362  mg (Unit of Measure=2)

500101109
Voricanazole

50MG TAB

48034870
Voricanazole

50 MG PO TAB

Hospital BHospital A

CTC Code

125217.10.11.36.2



PHARMACY DATA: PATIENT DATA EXAMPLE
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PEDIATRIC ACUTE LEUKEMIA  

• Acute lymphoblastic leukemia (ALL)
• Most common pediatric cancer: 3,000 cases per year in US
• Primarily treated in outpatient setting with oral and IV chemotherapy
• 90% cure rate

• Acute myeloid leukemia (AML)
• Second most common acute leukemia: 500 cases per year in US
• Primarily treated in hospital with IV chemotherapy

• Therapy more intensive than autologous stem cell transplantation
• 65% cure rate



10

QUESTIONS ADDRESSABLE WITH PHIS  

• Is dexrazoxane associated with an increased risk of secondary acute 
myeloid leukemia? (Seif, PBC 2015) 

• How often do pediatric ALL/AML patients have pregnancy screening prior to 
chemotherapy? (Rao, Cancer 2016)

• Disparities in support care for patients with Trisomy-21 (Salazar, BJH 2016) 

• What mediates disparities in AML induction mortality? (Winestone, AJH 2017) 

• Inpatient costs of pediatric ALL and AML therapy (DiNofia, CanMed 2018, Getz, PBC 2016)

• How do patients differ by COG AML clinical trial enrollment status? (Winestone, 
LeukLymp 2018)

• Variation and disparities in Rasburicase utilization (Citrin, BJH 2019) 

• Is household and neighborhood poverty associated with relapse and 
survival in patients treated with dinituximab? (Bona, in review)



11

RATES OF PREGNANCY TESTING

While chemotherapy is known to be teratogenic, rates of pregnancy screening
at visits for chemotherapy was not known 

(Rao, Cancer 2016)
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RATES OF PREGNANCY TESTING
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TRISOMY 21 AND ALL

• Children with Trisomy 21 
have an increased risk of ALL

• Children with ALL and 
Trisomy 21 have an well 
recognized increased risk of 
treatment related toxicity

• However, very limited data on 
the resources needed to 
provide ALL therapy to 
children with Trisomy 21

(Salazar, BJH 2016) 
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TRISOMY 21 AND ALL

• Adjacent table presents 
billable resources readily 
available in PHIS

• Billable resources can be 
readily compared between 
groups of interest 
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RATES OF ANALGESIC AND ANTI-EMETICS

Patients with Trisomy 21 are sicker (slide 13) but receive
less medications for pain and nausea 
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RASBURICASE

• Used for treatment of 
hyperuricemia which often 
occurs at ALL diagnosis

• Immediate drop in uric acid
• Risk of hemolysis in individuals 

with G6PD deficiency
• Varied and conflicting 

treatment guidelines
• Wide range in clinical use

3.1%

50%

(Citrin, BJH 2019) 



17

Male patients are 33% more 
likely to receive Rasburicase
despite the primary risk being
hemolysis in G6PD Deficiency

(X-linked disorder)
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IMPORTANT PHIS LIMITATIONS 

• Laboratory results are available only from 6 hospital for a limited time 
interval

• Medication data is daily level of billed medications rather than 
administered medications with exact date/time of administration

• No vital sign data, radiology reports, procedure reports, or other data 
found in the electronic medical record (EMR) 

• Many individuals/teams/institutions working to develop EMR data 
resources

• Extract EHR is our contribution
• Children’s Hospital of Philadelphia, Texas Children’s, Children’s Hospital of Atlanta,
Seattle Children’s and UCSF Benioff Children’s Hospital
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EXTRACT EHR 
• Automated extraction process in R that extracts EHR data from the data warehouse

Miller, ASH, 2019
Yi, ASH, 2019

Mangum, ASH, 2019
Myers, ASH, 2019
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CURRENT ALL/AML COHORT
• 1,638 patients, 6,735 courses, and 1,372,638 laboratory results

CHOP CHOA TCH Total

AML ALL AML ALL AML ALL AML ALL

Patients, N 84 370 117 521 75 471 276 1362

Courses, N 287 1580 378 2261 272 1957 937 5798

Female, N (%) 44 (52.4) 174 (47.0) 68 (58.1) 234 (44.9) 35 (50) 211 (44.8) 147 (53.3) 619 (45.4)
Age at diagnosis, Mean 
[Interquartile range]

8.4 
[1.7-14.3]

5.3
[3.1-11.3]

7.7 
[2.0-14.8]

5.7 
[3.4-10.8]

7.7 
[2.0-12.8]

5.5 
[3.4-10.6]

7.8 
[1.8-14.2]

5.5 
[3.3-10.9]

Race, N (%)
White
Black
Other
Unknown/Not Reported

55 (65.5)
19 (22.6)
10 (11.9)

0 (0)

252 (68.1)
49 (13.2)
69 (18.7)

0 (0)

64 (54.7)
40 (34.2)
13 (11.1)

0 (0)

304 (58.4)
119 (22.8)

48 (9.2)
50 (9.6)

53 (70.7)
10 (13.3)
8 (10.7)
4 (5.3)

393 (83.4)
30 (6.4)
39 (8.3)
9 (1.9)

172 (62.3)
69 (25.0)
31 (11.2)

4 (1.5)

949 (69.7)
198 (14.5)
156 (11.5)

59 (4.3)
Ethnicity, N (%)

Hispanic or Latino
Not Hispanic or Latino
Unknown

3 (3.6)
71 (84.5)
10 (11.9)

45 (12.2)
298 (80.5)

27 (7.3)

14 (12.0)
95 (81.2)

8 (6.8)

117 (22.5)
392 (75.2)

12 (2.3)

33 (44.0)
40 (53.3)

2 (2.7)

245 (52.0)
223 (47.4)

3 (0.6)

50 (18.1)
206 (74.6)

20 (7.3)

407 (29.9)
913 (67.0)

42 (3.1)
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DATA GRANULARITY: 1 PATIENT
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DATA GRANULARITY: 50 PATIENTS
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DATA GRANULARITY: 1287 PATIENTS



24

EXTRACT EHR FUTURE DIRECTIONS 

• Improvement of laboratory adverse event reporting on 
cooperative oncology group clinical trials

• Establishment of baseline laboratory adverse event rates for 
clinical trial planning and management

• Identification and evaluation of drivers of disparities in pediatric 
cancer treatments and outcomes

• Extract EHR includes residential address that can be geocoded and 
linked to very granular area based metrics such as census track poverty 
metrics, walkability, healthy food availability
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