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Mid-Term Case Study

Baby Austin

Birth History

       Twins Austin and Katy were born at 28 weeks gestation. Austin weighed 630 grams and was 34 cm long.  Katy weighed 1200 grams and was 37 cm long.  Austin was critically ill at birth, requiring immediate intubation and mechanical ventilation, and later developing significant BPD (Bronchopulmonary Dysplasia).
Katy had some initial respiratory distress requiring 02 by nasal prongs in the first week but this resolved quickly. She was discharged home at 36 weeks, weighing 2.5 kg and nippling all her feedings. Austin remained hospitalized 8 more weeks.

Family:

Austin and Katy were born to Ann, 37 years old, and her husband Bill, an accountant, after 5 years of marriage.  Ann was a school teacher who planned to give birth at the end of the school year, and to return to work after summer break.  Pregnancy induced hypertension (PIH), the early birth of the twins, and Austin's prolonged hospitalization altered those plans. Ann had an 8 year old son by a previous marriage.  Both parents were college graduates and had medical insurance through their work.

Austin's Hospital Course

During Austin's initial hospitalization, he was intubated immediately and received exogenous surfactant but continued to require high ventilatory support.  He experienced a pulmonary hemorrhage and was changed to a Hi-frequency ventilator.  He had fluid-glucose and electrolyte problems during the first two weeks and was treated for sepsis.  After 2 weeks he was changed to a conventional ventilator and remained ventilated for 4 more weeks.  At 34 weeks of age, following a course of steroids, he was extubated but remained on 02 via nasal cannula for the remainder of his hospitalization.  At 35 weeks, he received another course of steroids secondary to increasing oxygen needs.


    Austin was started on parenteral nutrition day of life (DOL) 2 and was advanced to 85 kcal/kg/d and 2.5 g/kg/d protein by DOL 7.  Small amounts of enteral feedings (breast milk) were started on DOL 8, but secondary to feeding intolerance and concerns about necrotizing enterocolitis (NEC) he did not reach full enteral feedings until DOL 31.  Parenteral support was then discontinued and breast milk was fortified with a premature human milk fortifier.  Because of growth concerns, his feedings were increased to a caloric density of 27 kcal/oz (135 kcal/kg/d) and 3 g/kg/d protein.  He was given an iron supplement at 2 months after birth.  He was put to breast at 34 weeks, subsequently was tried on bottle feeding but continued to require some gavage feedings until 40 weeks gestation.

    At 40 weeks he was on 02 continuously (1/16th of a liter at 100%) to maintain saturations >92%.  His problem list included BPD, nippling difficulties, and osteopenia.

Discharge Planning

    Stable respiratory needs, nippling all feeds, and the family's readiness were the final criteria for discharge.   At weekly Discharge rounds at 40 weeks, Austin's discharge readiness and needs were addressed.  Social work, attending physician, Austin's primary nurse, pharmacist, dietitian, and physical therapist were present.  Between 40 weeks and 1 month, Austin demonstrated increased readiness.  His respiratory needs were stable (02, diuretics), he was beginning to nipple, and he was demonstrating a consistent pattern of weight gain.  The family had been involved in Austin's care throughout his hospitalization, but after Katy's discharge it became increasingly difficult for the family to spend extended periods of time with Austin.

Respiratory:  Contracted home health agency to provide home 02 (1/16th of a liter at 100%) and routine monitoring with oximetry.

Nutrition:  Austin was nippling all feedings, taking 100-150 cc/kg/d of breastmilk supplemented with powdered infant formula to 24 kcal/oz.  He was occasionally breast-fed but because of feeding difficulties and high calorie needs, he was unable to take all feedings from the breast.  Mom had a large supply of frozen milk (she was breast feeding Katy but would need to continue to express some breast milk).  The electrical pump was no longer covered by insurance after hospitalization.

             Health Care Follow-up: Health care follow-up included the following (attempts were made to coordinate appointments secondary to Austin's medical fragility):

· Primary Pediatrician: routine well child care with an initial appointment scheduled 2 days after discharge.

· Pulmonary Center Follow-up: management of BPD in coordination with primary pediatrician.

· Developmental Center: assessment of development and appropriate referals for any developmental delays.

· Surgery: Austin would need a hernia repair at some time after discharge.

               Teaching:  Family needed to spend more time learning Austin's care (respiratory management, administration of medications, feeding and formula preparation).  He fed slowly, taking small amounts and occasionalIy showing respiratory changes with feeding.  Family needed to learn how to recognize signs of distress.  Social work assisted in helping family with childcare so mother could room-in and learn Austin's care.  Grandmother arrived from out of town the week before Austin's discharge and was able to help while mother spent time at the hospital with Austin.  Pharmacy, nutrition, and physical therapy were involved in discharge teaching.

               Other:  Austin was a fragile infant who required close monitoring and time to feed.  With another infant and an 8 year old at home, family would need a strong support system.  Maternal grandmother planned to stay for a month and mother’s sister in the area offered to help with occasional childcare.  Eight hours of nursing care was arranged to provide care and monitoring at night.  Social work assisted family in making a referral to the Children with Special Health Care Needs (CSHCN) program at the local health department for follow-up by a public health nurse.  They also referred the family to a Family Resource Coordinator to assist and finding additional resources for Austin as his needs emerged post discharge.

2 Month Appointment at the Pulmonary Center:  

Austin had been hospitalized twice since discharge, once for hernia repair, and once for a upper respiratory infection (URI).  He was seen at the Pulmonary Center for follow-up from his last hospitalization secondary to respiratory exacerbation.  Mom reported things were “going well”.  Katy was breastfeeding and thriving; Austin occasionally breast-fed. Austin was no longer received nursing care nor was monitored continuosly with oximetry.  Grandmother was returning home after spending a month assisting with Katy and the 8 year old, Ty.

Austin weighed 3000 grams (a gain over the past month of  7 g/d).  Questioning revealed that Austin took 30-60 minutes to feed (1-2 oz/feed and a total of 11-12 oz per day).  He was described as fussy and often seemed "unsatisfied" with feeding.  When observed feeding with oximetry at this appointment, he appeared hungry, initially took the bottle readily, sucked with short bursts, pausing after a few bursts.  He maintained his saturations, but during the pauses, his respiratory rate increased.  After 1 oz (which took 30 minutes), he became increasingly fussy and turned away, exhibiting signs of refusal.  Mother admitted that this behavior was frustrating; she didn't "know why he was so unhappy with feeding".

Austin was currently taking breastmilk or a standard infant formula (20 kcal/oz with Fe).  He received a multivitamin supplement.  Because he was able to take adequate volume for fluid needs, mother was instructed to increase the caloric density of his feeding to 24 kcal/oz.  Weekly weight monitoring was initiated.

3 Month Follow-up check at Pulmonary Center: 

Austin was seen again at the pulmonary center for a follow-up to hospitalization and to assess feeding and growth.  He was hospitalized twice for exacerbation of respiratory distress secondary to URI's.  During one of his hospitalizations, he was tube fed because of inability to take adequate volumes to maintain hydration.  Mother reported that feeding was increasingly frustrating - Austin sometimes fussed and cried at the sight of the bottle.  Both Katy and Austin were fed on schedule (q 4 hours).  Austin weighed 3300 grams (10 gram/day weight gain).  Without help from grandmother, Mom was confined to the house except for medical appointments.  She expressed relief that Ty was back in school as the confinement was "especially hard on him".

Mom was instructed to offer Austin 1-2 additional feeds per day, to discontinue his feeding when he exhibited overt signs of distress, and the need for tube feeding some infants with BPD was introduced.  She acknowledged to the social worker that she was always tired and didn’t get a lot of sleep; family was referred to Division of Developmental Disabilities (DDD) for respite care eligibility.  Close monitoring of weight was continued.

4 Month Developmental Follow-up: 

Austin was seen for developmental and feeding concerns.  At this evaluation, he demonstrated some low tone.  He was approximately 2 months in motor developmental age and 3 months in mental developmental age.  This was felt to be consistent with his chronic illness and hospitalizations (hospitalized once for a URI in the past month).  He continued to require 02 at 1/16th of a liter.  Mother reported that feeding was becoming increasingly frustrating.  Whereas Katy readily nursed at the breast, and then was satisfied, Austin was fussy, taking 30-60 minutes to feed. He still took only 1-2 oz per feed and often seemed "unsatisfied".

Austin weighed 3400 grams (weight gain of 3 grams/per day).  Austin was referred for feeding evaluation which included an OT/PT evaluation of oral-motor skills, and to rule out any swallow dysfunction or reflux.  The issue of a gastrostomy tube was addressed and Mom expressed readiness to consider a gastrostomy tube if further evaluation revealed some abnormality.  It was discussed that the difficulty may be predominantly related to Austin's BPD, his difficulty with suck-swallow-breathing, and his repeated illness.

Gastrostomy Tube Placement: 

Austin continued to have exacerbations of his respiratory status, resulting in steroids and frequent hospitalizations.  He increasingly refused to take breast or bottle, and Mom finally discontinued the breast, although he received some expressed breast milk in a bottle.  He continued to demonstrate poor growth.  When solids were introduced, Austin took some cereal by spoon, but was unable to take enough to compensate for his diminishing formula intake.  His feeding evaluation with OT/PT demonstrated an infant with significant aversive feeding behavior, increased respiratory effort with nippling, and some immaturities, but no major oral-motor dysfunction or reflux.  He was hospitalized and a gastrostomy tube was placed.  Initially, he was bolus fed during the day and drip fed at night.  Nursing care was arranged short-term to monitor Austin during the night.  The home health agency that provided 02 needs also provided services for gastrostomy tube feeding, including a pump for night-time feedings.

Six Months Appointment with Pediatrician: 

Austin was seen for routine 6 months check.  He was predominantly fed by gastrostomy tube, receiving 1-2 bottles during the day.  He was recovering from another URI but was beginning to show some weight gain (now weighed 5 kg).  His daily intake was 20 oz/day of 24 kcal/oz formula.  In contrast, Katy weighed 7 kg, had 1 ear infection during the winter, and 1 URI which she recovered from in 2-3 days.  She was taking some solid foods, and was developmentally closer to her corrected age.  Family was under a lot of financial stress with mother currently not working plus the cost of Austin's ongoing medical care.  Austin was eligible for DSHS medical assistance, and this was explored with Mom.  She was also referred to the Family Resource Coordinator for additional respite care.

8 month developmental follow-up: 

Austin continued to gain weight, no longer received continuous drip feedings at night, took 4 feedings/day by bottle (1/3 of his needs), and was offered cereal once a day.  His 02 needs were decreasing (1/32 of a liter at 100%).  He continued to be a fussy baby and to demonstrate some low tone, although he could sit unassisted for short periods of time.  He was on target for his mental age but at a 6 months motor developmental age (not rolling or crawling).  In contrast, Katy rolled and was beginning to crawl.  Mom reported that she had to watch Katy and Austin because Katy would play with Austin's tubing and "crawl on him" if she was in close proximity.  Austin was referred for home PT and and scheduled for follow-up in 4 months.

1 Year Appointment with Pediatrician: 

Austin weighed 8.2 kg, and was weaning from his 02  (only at night).  He took 8 oz of infant formula (24 kcal/oz) by cup, 16 oz of formula by gastrostomy tube, and had three meals per day - cereal or eggs in the morning, jarred baby foods (fruit/vegtables/dinner) at noon, and a little of the family dinner.  He ate soft foods, and had trouble with more complex textures.  He no longer required frequent hospitalizations although he had reactive airway disease that was aggravated by URI's.  

Austin’s crawling skills were emerging; he rolled from front to back and back to front.  Both Austin and Katy babbled and had a few emerging words.  Katy was pulling to stand and cruising on furniture. She ate more textured table foods, and was weaning to a cup.  

Mother was feeling relief at Austin’s progress, but did not feel "comfortable with believing that he was truly getting well".  She described the past year as "difficult for the family", and worrying about "continuing to get bad news".  She planned to return to work when the school year started.  The family decided to have the children cared for at home because of Austin's difficult history and because he was still somewhat fragile.  Mom said it was difficult seeing the differences in developmental age and size between the twins, and was uncertain about treating them "differently".

Table 1.  Nutrition History

Week            Kcal/kg/d              Pro – g/kg/d                                 Feeding

1
61
1.5
Parenteral

2
84
2.7
Parenteral/enteral (breast milk)

3
97
2.5
Parenteral/enteral (breast milk)

4
108
2.6
Parenteral/enteral (breast milk)

5
110
2.8
Parenteral/enteral (breast milk)

6
128
3.2
Breast milk/fortifier

7
135
3.0
Breast milk/fortifier MCT oil

8
135
3.0
Same (27 kcal/oz)

9
144
3.0
Same

10
144
3.0
Same

11
135
3.0
Same

12
135
3.0
Same

Table 2.  Growth History

        DOL

Age (corrected)    Weight (gm)  
Length (cm)
          OFC (cm)

1
28 wks
639
34
25

14
30 wks
650
34
27

28
32 wks
780
36
28.3

42
34 wks
950
38.2
30

56
36 wks
1280
40
32

70
38 wks
1553
42
33


40 wks
1952
46
34


1 month
2800
49
36


2 months
3000
52
38


3 months
3300




4 months
3400
56



6 months
5 kg
60
43


8 months
6 kg
64



1 year
8.2 kg
70


Discussion Questions

1. What is corrected age?  Determine corrected age for Austin and Katy at DOL 42 and 7 months after their birth.  How long would you continue to correct for their prematurity?  Discuss the rationale.

2. Using intrauterine growth charts, determine whether Austin and Katy’s birth weight and length are appropriate for gestational age.  How will this knowledge be helpful in later growth assessments of the infants, e.g. potential for catch-up growth?

3. Plot Austin’s growth from Table 2 on the IHDP growth charts.  Plot growth at 1,2,4, and 6 months corrected on the CDC chart.  Compare, interpret and discuss your findings.

4. Discuss optimal growth expectations for Austin at the following points: during hospitalization, 1-4 months, and 4 months-1 year.  Was his rate of growth during these periods appropriate?

5. At 40 weeks, Austin’s discharge planning was started.  List and briefly discuss 6 issues in the early growth/nutrition history that might contribute to ongoing concerns with growth and nutrition.

6. Discuss any formula changes that might be made between 40 weeks and 1 month corrected in preparation for discharge.  Consider Austin’s weight, energy, protein, vitamin and mineral needs.

7. At 2 months corrected, mother describes Austin’s feeding difficulties.  Why might he be having these difficulties?  What observations and/or potential interventions would you consider?

8. After the 4 month visit, Austin had a G-tube placed.  What were the indications for the G-tube?  What subsequent monitoring is indicated regarding nutrition and feeding?

9. Assess the adequacy of Austin’s intake at the 2 months and 6 months appointments in relation to his needs.  Include discussion of energy, fluid, calcium, phosphorus, vitamins A and D.

10. Austin was given an iron supplement 2 months after birth.  Discuss the rationale for this.  How long, and under what conditions, should this be continued?

11. Identify stressors to Austin’s family that resulted from his prematurity and medical conditions.  What resources (family, community, other) were helpful and why?  Are there other resources or support that might have been considered?

12. What, if anything, could have been done to support a more successful breastfeeding experience for Austin and his mother?
Paper is due Monday, April 25.  It should be in the range of 8-10 pages and well-referenced.  

Additional information about post-discharge care of LBW infants is available at the 

Gaining and Growing website:  http://staff.washington.edu/~growing/
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