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K E Y  TA K E AWAY S

º lightbulb

º The Pivot: Condition-specific growth charts may offer a more nuanced assessment of growth in children 

with Alagille Syndrome compared to standard charts, but they are not a replacement for thorough clinical 

evaluation.

º The Data: The study utilized the LMS method to generate smoothed growth curves based on longitudinal 

data from the GALA study, but the confidence intervals around these curves are wide, particularly at the 

extremes of age.

º The Action: Clinicians should use these charts as an adjunct to their standard assessment, carefully 

considering individual patient characteristics and potential confounders before making treatment 

decisions.

Alagille Syndrome and Growth Failure
Alagille Syndrome (ALGS) is a rare, autosomal dominant disorder affecting multiple organ systems, most notably the 

liver, heart, eyes, and skeleton. Chronic cholestasis, a hallmark of the disease, often leads to malabsorption of fat-soluble 

vitamins and subsequent growth failure. Standard growth charts, based on healthy populations, may not accurately reflect 

the growth potential of children with ALGS. This discrepancy can lead to either over- or underestimation of the severity 

of growth impairment, impacting clinical management.

The development of condition-specific growth charts is an attempt to address this issue, providing a more tailored 

reference for clinicians. The premise is that by using data from children with ALGS, the charts will better capture 

the unique growth patterns associated with the disease. However, the utility of these charts hinges on the quality and 

representativeness of the underlying data.

Methodological Considerations
The study in question utilized the LMS method to construct the growth charts. This method involves smoothing the data 

to create curves for length/height, weight, and head circumference, expressed as z-scores or percentiles. While the LMS 

method is widely used in creating growth charts, it's crucial to acknowledge its limitations. The smoothed curves are 

based on statistical models, and their accuracy depends on the distribution of the data and the appropriateness of the 

model assumptions.

Furthermore, the interpretation of z-scores requires careful consideration. A z-score of -2 indicates that a child's 
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measurement is two standard deviations below the mean for their age and sex. However, in the context of ALGS, a 

z-score of -2 may not have the same clinical significance as in a healthy child. The underlying distribution of growth 

parameters in ALGS may be different, and the factors influencing growth are certainly more complex.

Limitations of the GALA Study
The GALA study, while valuable, has inherent limitations that impact the generalizability of the resulting growth charts. 

First, the cohort is not necessarily representative of all children with ALGS. Patients were enrolled from specific centers, 

and there may be selection bias based on disease severity or access to care. Second, the data are observational and subject 

to confounding factors. Nutritional interventions, medical treatments, and other comorbidities can all influence growth, 

making it difficult to isolate the effect of ALGS itself.

Third, the sample size, though reasonable for a rare disease, is still relatively small, especially when considering the 

heterogeneity of ALGS. The syndrome manifests with varying degrees of liver, cardiac, and other organ involvement, 

which can all impact growth trajectories. A more granular analysis, accounting for specific ALGS phenotypes, may be 

necessary to refine the growth charts further. We must consider the statistical power and potential for type II errors 

influencing conclusions.

Clinical Interpretation and Guideline Alignment
The 2019 ESPGHAN guidelines for nutritional support in chronic liver disease recommend using standard growth charts 

as a starting point, but emphasize the need for individualized assessment. These ALGS-specific charts could be seen as 

a refinement of that approach. However, they do not replace the need for careful clinical judgment. Clinicians must still 

consider the child's overall health status, nutritional intake, and response to treatment.

It is important to compare these charts to existing guidelines for assessing malnutrition in children, such as those 

published by the World Health Organization (WHO). Do the ALGS-specific charts lead to different classifications of 

malnutrition compared to the WHO criteria? If so, what are the implications for clinical management and resource 

allocation? The statistical robustness of these new charts must be independently validated before widespread adoption.

Future Directions
Future research should focus on validating these ALGS-specific growth charts in independent cohorts. Studies are needed 

to assess their sensitivity and specificity for detecting growth failure and predicting long-term outcomes. It would also be 

valuable to develop growth charts that account for specific ALGS phenotypes, such as those with severe cardiac disease 

or significant liver dysfunction.

Furthermore, research is needed to understand the factors that influence growth in ALGS beyond cholestasis and 

fat-soluble vitamin deficiencies. Genetic modifiers, inflammatory pathways, and hormonal imbalances may all play a 

role. A better understanding of these factors could lead to more targeted interventions to improve growth outcomes. 

Is there a correlation between specific JAG1 mutations and growth patterns? Further investigation into the underlying 

mechanisms is warranted.
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CLINICAL IMPLICATIONS

Implementing these new growth charts will require training and education for healthcare providers. There is 

a risk of misinterpretation if clinicians are not familiar with the methodology and limitations of the charts. 

Furthermore, the use of condition-specific growth charts may not be reimbursed by all insurance companies, 

potentially creating a barrier to access for some patients. The cost of implementing these charts into electronic 

health records also needs to be considered. Will this add to the physician's burden, or will it improve the 

efficiency of care?
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