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c a l i f o r n i a  p e r i n a t a l  qua l i t y c a re  c o l l a b o r a t i v e

• How did we get to CPQCC CCS HRIF? - HRIF 
background, evolution, data usage
• What can I learn about my patients? – HRIF 

System Reports for HRIF and NICU teams
• How are we helping to inform the larger clinical 

and research community? - Highlights of HRIF 
data in action
• What’s new and what’s next? – Cardiac expansion 

project

Overview -



Background, 
evolution, 

current state

CPQCC CCS 
HRIF: 
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Background and History: 
Follow up for infants at high risk in California 

• California Children’s Services originally established a “NICU 
Follow Up Program” in 1979. 
•Multiple evolving changes and challenges - -
• Growing recognition that we could do even better for high risk infants 

in California.
• CPQCC partnered with CCS, HRIF clinics, other private and 

public partners to completely remodel program - CPQCC CCS 
HRIF Program  -
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Continuum of care structure – unique to California!
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https://cpqcc/follow/what-hrif/who

https://cpqcc/follow/what-hrif/who
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Who do we serve? – HRIF Medical Eligibility

Medical Eligibility:  Small Babies
• Birth weight less than or equal to 1500 g, 

OR
• GA at birth less than 32 weeks. 

Medical Eligibility:  Big Babies
A range of neurologic, cardiovascular risk 
factors including, but not limited to:
• Placed on ECMO, nitric oxide more 

than 4 hours, other;
• Congenital heart disease requiring 

surgery or intervention,
• History of observed clinical or EEG 

seizure activity, 
• History and/or findings consistent 

with neonatal encephalopathy, 
• Other problems that could result in a 

neurologic abnormality 
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HRIF Visits: Number and timing  

• Provides for 3 “Standard” or core visits
• #1 – 4 - 8 months
• #2 – 12 - 16 months
• #3 – 18 - 36 months
• Additional visits covered by CCS as 

determined to be needed by HRIF team-
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HRIF Visits: Content and Structure
• Neurosensory, neurologic, developmental 

assessments, autism screening, but much more –
• Hospitalizations, surgeries, medications, 

equipment
• Medical services and Special services
• Data obtained about “Receiving”, 

“Referred”, but also “Referred and NOT 
receiving” and why.

• Early Start, Medical Therapy Program -
• “Concerns and Resources” – Living/ care 

arrangements, caregiver concerns, language in 
household, family social economic stressors
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By the Numbers

~83,900 high risk infants registered statewide!

118, 045 Standard Visits performed

~9,000 Additional visits performed

41,300 (49%) Infants <1500 g registered/ referred

January 2009 through October 2019
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Referral to CPQCC CCS HRIF by birth year

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

2010 2011 2012 2013 2014 2015 2016 2017 2018

# 
in

fa
nt

s r
ef

er
re

d

The # of high risk 
infants referred to 
CPQCC CCS HRIF 
has increased 
since 2010.

*For birth year 2018:  
~1450 infants <28 
weeks EGA referred 
on NICU discharge.



HRIF System 
Reports 

Learning from 
our patients 
and families
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To Gain Access to HRIF Reporting System

Contact Erika at 
Erika@cpqcc.org or 650-725-1306

mailto:Erika@cpqcc.org
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Select YOUR HRIF program 
or ALL California programs
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Select ALL discharging NICUs 
referring to you or specific NICU
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A different HRIF  
program – same 
birth year and 
patient filters



c a l i f o r n i a  p e r i n a t a l  qua l i t y c a re  c o l l a b o r a t i v e



c a l i f o r n i a  p e r i n a t a l  qua l i t y c a re  c o l l a b o r a t i v e



c a l i f o r n i a  p e r i n a t a l  qua l i t y c a re  c o l l a b o r a t i v e



c a l i f o r n i a  p e r i n a t a l  qua l i t y c a re  c o l l a b o r a t i v e



c a l i f o r n i a  p e r i n a t a l  qua l i t y c a re  c o l l a b o r a t i v e



c a l i f o r n i a  p e r i n a t a l  qua l i t y c a re  c o l l a b o r a t i v e



c a l i f o r n i a  p e r i n a t a l  qua l i t y c a re  c o l l a b o r a t i v e

If not for HRIF 
visit, referrals for 
these patients 
would at the very 
least have been 
further delayed.
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What’s that report for?

There is a NICU Summary Report too!
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NICU teams can review 
post-discharge outcomes of 
patients from the NICU 
perspective.

Filter by inborn/ outborn

Same report section 
options as HRIF
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To Gain Access to HRIF Reporting System

Contact Erika at 
Erika@cpqcc.org or 650-725-1306

to access reports!

mailto:Erika@cpqcc.org
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Data in Action:
Highlights from California HRIF analyses

The first step to benefitting from high 
risk infant follow up …

…getting referred to HRIF and 
getting to the 1st visit!
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Hintz SR, et al.  J Pediatr 2015;166:289-95

Overall VLBW referral rate to HRIF
was just 80% at NICU discharge for
birth year 2010-2011.

Recognition of HRIF referral failure & statewide PI intervention

%

Associated with failure to refer VLBW at 
NICU discharge:
• Sociodemographic factors and disparities 

(African-American & Hispanic vs. 
White)

• Clinical factors / perceptions of  risk or 
“need” (BW, SGA, BPD, congenital 
anomalies)

• NICU-level factors (volume of  NICU)
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• Pre-intervention period -
birth 1/10-6/13: 83% 
referred

• Post-intervention period 
birth 7/13-12/16: 95% 
referred

Improved Referral of VLBW to HRIF in California after PI Initiative

Pai V, et al J Pediatrics, October 2019 (epub ahead of print)
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Substantial improvements in referral rates across sociodemographic and clinical 
factors, and reduction of variation by site and region – but disparities remain

Pai V, et al J Pediatrics, October 2019 (epub ahead of print)

Pre-intervention Post-intervention % change
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Factors associated with successful 1st high risk infant follow-up visit for 
very low birth weight infants in California

Hintz SR, et al. J Pediatr. 2019; 210:91-98.e1

There was variability in observed 
successful first HRIF visit rates, 
ranging from 54.7% to 97.9%,
which remained after risk 
adjustment.
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Factor Adjusted OR (95% CI) p-value
Associated with higher odds - -
Maternal age (vs 20-29)

30-39 1.48 (1.27, 1.72 ) <0.0001
Maternal prenatal care 1.92 (1.34, 2.77 ) 0.0004
Birth weight (vs. 1251-1499 g)

<=750 g 2.11 (1.69, 2.65 ) <0.0001
751-1000 g 1.81 (1.51, 2.17 ) <0.0001
1001-1250 g 1.34 (1.14, 1.58 ) 0.0005

Severe ICH 1.61 (1.12, 2.3) 0.0093
Insurance (vs CCS or MediCal only)

HMO/PPO + CCS  1.65 (1.19, 2.31 ) 0.003
Two parent 1  caregiver (vs. one only) 1.18 (1.03 - 1.36) 0.019
HRIF program VLBW volume (vs. lowest quartile)

2nd quartile 2.62 (1.88, 3.66 ) <0.0001
3rd quartile 1.55 (1.15, 2.10 ) 0.0045

Associated with lower odds - -
Maternal race African American 0.65 (0.54, 0.78 ) <0.0001
Miles from HRIF program (vs. lowest quartile)

Highest quartile 0.69 (0.57, 0.83 ) 0.0002
3rd quartile 0.79 (0.65, 0.96 ) 0.018

Hintz SR, et al. J Pediatr. 2019; 210:91-98.e1



Cardiac 
Expansion 
Project –
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Cardiac HRIF Expansion Project:

What is this and why are we 
doing it?
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Clarification of CHD eligibility for HRIF

… admission to a NICU or 
directly to a PICU or 
CVICU within the neonatal 
period, and surgery or 
minimally invasive 
therapeutic intervention 
(such as catheter-based 
balloon angioplasty) for 
CHD during that 
hospitalization…
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For birth years 2013-2015, of 41,689 CPQCC infants survived to 
discharge home 
• 2124 had been identified with major CHD diagnoses.
• 46.2% referred to HRIF.

• 1319 had CHD requiring intervention per CPQCC database 
• Only 60.1% referred to HRIF

Scope of the problem
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CHD neonates requiring intervention - rates of referral to HRIF at discharge: 
Highest volume CHD intervention CPQCC NICUs, birth years 2013-2015
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But – this only represents patients 
identified in the CPQCC NICU dataset! 
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NICU

CVICU/PICU

Returns to NICU, and 
discharged from NICU

Surgery

To CVICU/PICU but 

To CVICU/PICU, and 
D/C from CVICU/PICU

HRIF Referral

Highest likelihood

Unlikely

Initial admission 
location for CPQCC 
eligible, HRIF 
eligible CHD patient

Location(s) post- surgery 
or intervention

moves to NICU prior to 
discharge

To CVICU/PICU, and 
D/C from CVICU/PICU

To CVICU/PICU but 

moves to NICU prior to 
discharge

? HRIF referral?

Less Likely

Highly unlikely

Unlikely

CHD + 
surgery 

neonates are 
NOT all 

entered in 
CPQCC 

depending 
on care 
path!!
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CCS Cardiac Special Care 
Center locations 

Ultimate goals:
1) Obtain information and 

input leading 
to solutions to better 
capture the entire CHD 
HRIF-eligible 
population in California

2) Provide opportunities 
for improved continuity 
of  care.

Identified discrepancies 
underscore importance of  
consistent method to refer 
eligible CHD neonates à

EDS System
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Electronic Data Submission (EDS)
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Cardiac Summary Report
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Hypoglycemia 
clarification –
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HRIF Medical Eligibility in these cases requires admission to a Neonatal Intensive Care Unit or directly to a Pediatric 
Intensive Care Unit within the neonatal period as outlined in N.L. 05-1016 Section III or in P.L 01-1016 Section III.

An unstable infant with hypoglycemia will be considered eligible for HRIF if  intervention (intravenous [IV] boluses 
and/or IV glucose infusion) is required in an intensive care setting specifically for the treatment of  hypoglycemia 
for at least 48 hours, or if  there is a diagnosis of  congenital hyperinsulinemia or other congenital endocrinopathy 
associated with hypoglycemia. Evidence of  seizures or brain injury by neuroimaging with hypoglycemia meets 
medical eligibility criteria for HRIF referral regardless of  etiology. Similarly, hypoxic-ischemic encephalopathy 
complicated by hypoglycemia may be associated with increased risk for adverse neurodevelopmental outcomes, but 
neonatal encephalopathy alone would meet medical eligibility criteria for HRIF referral.

These clarifications are consistent with the California Children’s Services (CCS) Program’s goal of  assuring identification and 
referral of  those who are most vulnerable and at highest risk.
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Feedback, issues, queries

• Request from one or two of  the CPQCC NICU medical directors for a 
"further clarification" of  the clarification, specifically to avoid any 
misinterpretation that any baby on IV fluids with dextrose would need to 
be referred to HRIF.

• Several concerns raised that clinic staff  / sites would be “penalized” for 
failing to refer any patient who was in the NICU and needed IV dextrose.

• Misinterpretation that hypoglycemia is a “new HRIF eligibility” when in 
fact this was a clarification of  a previously unclear eligibility.

• A few problems with authorization for hypoglycemia.
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Interpretation of feedback, responses to sites 

• Main concern from some sites seems to be around being “penalized” or 
“required” to refer – i.e., included as a CPQCC deliverable. However, there 
is NO hypoglycemia data collected in CPQCC NICU dataset – thus no 
way to link this item. The following was sent to several sites in response to 
queries after discussion with and on behalf  Dr. Jocson/ CCS:
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Interpretation of feedback, responses to sites 

• This clarification was undertaken at the request of  physicians and coordinators who 
were challenged and concerned by the vague verbiage around hypoglycemia in the High 
Risk Infant Follow-Up (HRIF) Numbered Letter … and is in no way meant to 
penalize NICUs or HRIF clinics. In fact, given that the CPQCC NICU dataset 
does not include hypoglycemia data, there is no possibility, nor any plan, to include this 
eligibility criteria as part of  the matched summary table or as a deliverable. The 
verbiage in the clarification is meant to provide guidance for HRIF 
eligibility, and to support referrals for those who meet these 
criteria. The clarification document allows for flexibility.
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Interpretation of feedback, responses to sites 

• Other issues to underscore
• Hypoglycemia is not a new HRIF eligibility criteria – this is a clarification 

of  an existing eligibility that provides guidance and flexibility to clinicians.
• If  providers or coordinators are having challenges with securing 

authorization for HRIF referral for a patient meeting hypoglycemia 
eligibility, Dr. Jocson has recommended that providers re-submit with 
the HRIF program letter and clarification letter as further justifying 
documentation, and reach out to her with concerns.


