Failure to thrive
Learning Objectives:

1. Learn the definitions of failure to thrive (FTT) 

2. Using growth parameters (weight, length and head circumference) and thorough history develop the differential diagnosis for a child with poor growth.

3. Consider the developmental implications of children with FTT.

Case 

	A 17 month old boy is brought in for his first visit. His teen-aged mother describes him to be a healthy child, though she is concerned that he is smaller than other boys his age. She has forgotten to bring his immunization records which she knows lists some old growth measurements. On examination, the child is active with no abnormal findings; he has mild speech delay but otherwise seems to be an engaged, developmentally normal toddler. You check his percentiles and find him to be < 3rd percentile for both height and weight.




1. What additional information do you need to evaluate this child? What is the definition of “failure to thrive”? 

To start, you need to make certain that you have accurate information. Both recumbent length (not height in children < 2 yrs of age) and head circumference should be measured. Weight should be remeasured (without diaper). The child should be plotted carefully on the growth charts for weight & length for age, weight-for-length, and head circumference.
The term failure to thrive (FTT) describes a problem, not a specific diagnosis. It refers to infants and children whose weight is less than the norms for age, sex, genetic potential and medical condition. There is no consensus regarding the exact definition or criteria for FTT, but the term may be attributed to a child who, over time, has any of the following: 

1. weight below the 3rd or 5th percentile for gestation corrected age and sex on more than one occasion 

2. weight less than 80% of ideal weight for age 

3. depressed weight for length 

4. a rate of weight gain that causes a decrease in two or more major percentile lines (90th, 75th, 50th, 25th, 10th, and 5th) 

5. a rate of daily weight gain less than that expected for age

2. You realize that you need to evaluate this child further. How do you categorize FTT and organize your questions to determine the etiology of his poor growth?

The underlying cause of failure to thrive is insufficient caloric intake or utilization to maintain growth. Traditionally, FTT was dichotomized as organic or inorganic.(Organic( failure to thrive was ascribed to a major illness or organ system dysfunction thought to be sufficient to account for growth failure.  (Non-organic( failure to thrive was attributed to (maternal deprivation(, an insufficiently nurturing environment in home or institution.  It was though that (anaclitic depression(and psychosocial stress created neuroendocrine disturbances that accounted for growth failure, despite adequate food intake. This old classification system is now recognized as being obsolete. 

A widely used approach to FTT is to categorize the growth failure in terms of inadequate intake, inadequate absorption of nutrients (malabsorption), excess demand or inadequate utilization. 

Another approach is to look at the “phenotype” of growth failure. FTT due to caloric deprivation results in decreased weight gain, then arrested skeletal growth if the malnutrition is long standing. Head circumference is generally preserved. In contrast, if the child has a congenital abnormality (eg chromosomal abnormality or inborn error of metabolism), there tends to be symmetric stunting – with low weight, length and head circumferences percentiles (e.g. neurologically impaired child with TORCH, chromosomal syndrome or hypoxic-ischemic encephalopathy). Onset of failure to thrive with the introduction in a small child with history of bloating, diarrhea, and muscle wasting suggests celiac disease with malabsorption. Poor linear growth with preserved weight gain suggests GH deficiency if normal development, or hypothyroidism if there is developmental delay. Onset of poor growth around 1 yr of age with no diarrhea or health issues, may suggest control issues or food refusal as the cause of low weight.
So, questions about this child must include a detailed history with a comprehensive review of the child’s home/ daycare environment. The child’s medical history, feeding habits, social history, developmental history and family history must be obtained. In addition, when possible, all caretakers for the child should be interviewed.

	The toddler returns with his mother and grandmother. They have growth data, and when you plot his percentiles, you note that he began at the 50th percentile for length, weight and head circumference. In a gradual fashion, his weight has fallen below the 5th percentile, his length is at the 25th percentile and his HC is still at the 50th percentile. 
When you inquire about his home environment, you learn that the child’s mother is 17. In addition to this child, she has a 3 year old daughter. She works in a beauty salon. The children are cared for primarily by the maternal grandmother who has lupus and his paternal grandmother, but also  by other family members.

His diet consists of whole milk and juice by bottle (“lots” unable to estimate exact amount), and occasional table foods. At home, his mother notes, that he is hard to feed – “he won’t sit still long enough” to take more than a few bites. He is “always sick” with colds, and has intermittent diarrhea. He was treated once for pneumonia by his former pediatrician. His mother thinks he is normal, except for a “big head”.

On exam, the toddler is active, happy and vigorous. He is thin, with some dry patches on his face, arms and legs. His cardiac, pulmonary and abdominal exams are normal. He has a few bruises on his shins, but otherwise no evidence of bruising elsewhere.



3. What are the concerning elements in this child’s history that will help you identify reasons for his poor weight gain?

The diarrhea and repeated URIs (in addition to one episode of pneumonia) suggest a possible immunodeficiency, though the frequent colds and loose stools may be seen in an otherwise normal toddler at this age when exposed to other children. If there were thrush, hepatosplenomegaly or adenopathy on physical examination, in addition to the diarrhea, and the child was born outside the U.S., HIV could be a consideration, (As most states screen for maternal HIV during pregnancy and as part of the newborn screen; the number of infants born with HIV in the U.S. has fallen dramatically). The diarrhea could be evidence of dietary allergy or intolerance, celiac disease or cystic fibrosis (in the right demographic group - NY state screens for the most common mutations for CF as part of the newborn screen).

Maternal age less than 18 yrs of age has been correlated with FTT (children born to teen age mothers are also at greater risk of neglect and developmental delays). Multiple caregivers with inconsistent routines, poor dietary choices (substitution of juice for other foods, snacking instead of defined meals), and postpartum depression all have been correlated with failure to thrive. In contrast, an overlying anxious, controlling and intrusive mother who clashes with the toddler’s desire for independence and self-feeding, may also result in a child who refuses to eat and gains weight poorly.
4. What further tests/ evaluations are indicated?
There is no standard set of laboratory tests to send on a child with failure to thrive. The AJDC article widely quoted from 1978, retrospectively evaluated 185 children with failure to thrive;  only 18% were determined to have an organic cause of their poor weight gain. In all cases, the suspected diagnosis was suggested by the history and physical examination. Only 1.4% of the laboratory studies performed were of positive diagnostic assistance. No study was of positive value without a specific indication from the clinical evaluation.

If the history and physical examination does not suggest a specific diagnosis, it is appropriate to begin nutritional and support therapies, and to reserve laboratory testing for treatment failures. Evaluations if indicated, should be done in a stepwise fashion, e.g. CBC, U/A, lead. Further testing should be done only as indicated. For example, if this toddler’s diarrhea worsens despite documented intake of an appropriate diet, then evaluation for celiac disease may be warranted; thyroid function tests would be indicated in the child with slow linear growth and developmental delay.
Observing the child eat is of great utility, with the opportunity to observe the caregiver-child interaction. A home visit by visiting nurse can assess both the home environment and availability of appropriate food. 

As the physician advising the family of a toddler who is growing poorly, it is important to remember that the mother’s self assessment of her success as a parent is based on her ability to raise a normal, thriving youngster. When her child fails to grow adequately, especially if there is family discord, there can be tremendous guilt and anxiety about her failure as a parent. Discussing the issues sensitively, and not as a parental deficit is of key importance.

5. You have the sense that a poor diet, inadequate intake and lack of a daily routine are the reasons this toddler is not gaining weight appropriately. What interventions do you recommend?
Start with some common sense nutritional advice.

A. Limit juice to 8 ounces a day or less; milk to no more than 16-24 ounces per day. This will hopefully result in an increased appetite for other foods.

B. Offer meals 3 x a day and 2-3 snacks a day (though most toddlers will skip a meal or only eat small amounts at each sitting). Have structured meals where possible, in which family members sit down and interact. Young children will often imitate the eating patterns of their older siblings and parents.
C. Allow the toddler to self-feed, first with fingers, then with utensils around 15-18 months of age. Lend a hand when the toddler is frustrated but do not force him to eat.

D. If helpful, have the family maintain a food diary. This may help parents and pediatrician realize where suboptimal foods are being offered or where a new routine (set mealtimes) might be useful.
E. Refer to WIC/ other nutritionist if indicated.

To calculate the number of calories the child should be eating, the following formula should be used:


120 kcal/kg x (median weight for child’s length)



child’s actual weight

This amount of calories is often 1.5-2.0 x more than what the child has been consuming. Because this is huge increase, rather than simply increasing the quantity of food recommended, adding caloric density to food may be helpful. Strategies include adding butter, cheese, sour cream or peanut butter to foods the child normally eats. If the child is less than one year of age, the formula can be prepared in a more concentrated fashion. If the child is > one year of age, and a WIC recipient, Pediasure ® may be prescribed (a less expensive alternative is Carnation® Instant Breakfast®). 
Some pediatricians recommend cyproheptadine (Periactin®) as an appetite stimulant.

If there is oral motor discoordination or oral aversion, early referral to a speech therapist is recommended. 

Dependent on circumstances referral to social work (counseling on ways to alleviate family stressors, financial or interpersonal, parenting support) or community agencies may be made. If child abuse or neglect is suspected (poor follow-up, poor compliance, no food in the home), Child Protective Services should be contacted.
	You have been following this toddler for 6 months, and he has gained only a minimal amount of weight. His poor growth is a major source of discord within the family, but the harder the family tries to get him to eat, the more he refuses. He is brought in by his grandmother at his next visit, with yet another respiratory illness. You note that he has lost a little weight. The grandmother is very upset and insists that you hospitalize him immediately.




5. What are the indications for hospitalization?

In the past, hospitalization to distinguish between organic and non-organic failure to thrive was an acceptable management strategy. However, the benefits of such an intervention have been questioned (many more diagnostic studies are done on hospitalized infants; in the past, admissions were prolonged and sustained weight gain was achieved, but the hospitalization had little impact on the home environment). Currently many insurance companies will not reimburse for hospitalization in the absence of an “intervention” (e.g. instituting NG feeds or placing a feeding tube). Multi-disciplinary teams that work with families on an ambulatory basis have become more widespread.
Current indications for admission for FTT: (1) severe malnutrition with the concern that the refeeding syndrome may occur (Refeeding syndrome results from a sudden shift from fat to carbohydrate metabolism. In a state of starvation, the body is phosphate depleted and in a catabolic state breaking down protein and fat reserves. With a large carbohydrate load, there is massive insulin release resulting in an intracellular shift of electrolyes including phosphate, potassium, magnesium, glucose and thiamine. Significant risks arising from refeeding syndrome include confusion, coma, convulsions and death.)  or (2) suspicion of neglect or abuse endangering the child’ health or safety.

	You spend a lot of time with the grandmother and have been able to give her new ideas on how to structure meal times, increase caloric density in his foods, and encourage her grandson’s growing independence. She is reassured, but has one final question for you – what are the long-term consequences of FTT?



6. What is the long-term outcome for children with FTT?

Many children with poor growth improve with intervention, and some improve on their own as they become more independent and able to get their own food when hungry. Some children continue to be “picky” eaters, and some are later diagnosed with autism spectrum disorders. If there are significant underlying or comorbid conditions (profound neurologic impairment), the child may become feeding tube dependent.

Some studies suggest that cognitive impairments and school difficulties are worse in children diagnosed with FTT than children who have not experienced undernutrition. It is unclear whether these delays are nutritional in basis (missing important micronutrients at a critical stage in development) or reflect a child being raised in a high-risk environment (poverty, high family stress, poor parental coping skills)
---------------------------------------------------------------------------------------------------------------------------------------
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