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What Is Known

e Faltering growth (FG) in infants and young children
(<2 years of age) is a common problem for general
clinicians to see in clinical practice, especially in low-
income settings.

e FG is associated with a range of adverse outcomes
and there may be benefits in promoting catch-up
growth where this is indicated.

e Health care professionals may be deterred from ade-
quately addressing the problem of growth failure,
due to the reported misconception that addressing
FG may promote accelerated growth.

What Is New

e Recommendations are proposed to provide clini-
cians with practical approaches on how to appro-
priately recognize, assess, and manage FG in low-,
middle-, and high-income countries. These are
based on the available evidence and expert opinion
where evidence is lacking.

e Recommendations for further research have been
suggested.

ABSTRACT

Faltering growth (FG) is a problem regularly seen by clinicians in infants
and young children (<2 years of age). It can occur due to non-disease-
related and disease-related causes and is associated with a wide range
of adverse outcomes, including shorter-term effects such as impaired
immune responses and increased length of hospital stay, and longer-term
consequences, including an impact on schooling and cognitive achieve-
ments, short stature, and socioeconomic outcomes. It is essential to detect
FG, address underlying causes and support catch-up growth where this
is indicated. However, anecdotal reports suggest misplaced fear of pro-
moting accelerated (too rapid) growth may deter some clinicians from
adequately addressing FG.

An invited international group of experts in pediatric nutrition and growth
reviewed the available evidence and guidelines on FG resulting from dis-
ease-related and non-disease-related effects on nutritional status in healthy
term and small for gestational age infants and children up to the age of 2
years in low-, middle-, and high-income countries. Using a modified Del-
phi process, we developed practical consensus recommendations to pro-
vide clarity and practical recommendations for general clinicians on how
FG should be defined in different young child populations at risk, how FG
should be assessed and managed, and the role of catch-up growth after a
period of FG. We also suggested areas where further research is needed to
answer remaining questions on this important issue.

Key Words: accelerated growth, catch-up growth, faltering growth, growth

(JPGN 2023;77: 7-15)

GROWTH AND FALTERING GROWTH (FG)
Growth

Growth reflects a complex interaction between nutritional,
genetic, hormonal, and environmental factors. It is “programmed”
to occur within a “critical time frame” or “epoch” which if missed
may not be recoverable (1—4). This means that even “short-term”

8

deprivation during a “critical epoch,” for example, infancy, may be
paralleled by long-term effects on organ growth and function (1-3).

As a “mirror of health,” the measurement of growth is an
important and noninvasive tool during infancy and childhood (5),
reflecting not only the health and nutritional status of an infant but
also the quality of life of a population (6). Yet, what is or is not nor-
mal growth is not always clear. Normal is what happens frequently
but does not imply healthiness; values outside the confidence range
do not necessarily imply poor health. Nevertheless, growth gener-
ally “tracks” within 1 centile space (7).

Faltering Growth

There are many definitions of FG (also referred to by other
terms including growth faltering, “failure to thrive,” stunting, and
growth failure). For example, the National Institute for Health and
Care Excellence, which advises the National Health Service in
the UK, suggested the following thresholds for concern about FG
in infants: a fall across 1 or more weight centile spaces (1 centile
space = 0.67 z scores) if birthweight was below the 9th centile;
a fall across 2 or more weight centile spaces if birthweight was
between the 9th and 91st centiles; a fall across 3 or more weight
centile spaces if birthweight was above the 91st centile; when cur-
rent weight is below the 2nd centile for age, whatever the birth-
weight (8).

Given the international nature of this review, the World
Health Organization (WHO) definition of growth faltering seems
most relevant to provide a simple, pragmatic approach for clini-
cians: a fall in weight for age (WFA) z score of >21.0 merits evalu-
ation (6). Current definitions lack a timeframe for the period of
growth faltering. We suggested that it was important to include a
time frame for falling weight that should be sufficient to ensure that
acute weight loss, such as that occurring rapidly with an episode of
vomiting and diarrhea is not classified as growth faltering. Growth
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FIGURE 1. Graph illustrating the difference between catch-up
growth and accelerated growth. x, catch-up growth; x, accelerated
growth.
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FIGURE 2. Algorithm summarizing the factors to consider when planning interventions to manage faltering growth. Adapted from Meyer

and Marino (78).

faltering also excludes the first 2 weeks after birth, when weight
loss is expected (8).

Growth faltering potentially has an immediate effect on a
child’s health and can be a marker for something serious, so it is
clearly important that clinicians recognize growth faltering and
manage it appropriately.

Catch-Up Growth

Catch-up growth was defined by Prader in 1963 as the “accel-
eration in growth in response to recovery from illness or starvation”
(9,10). It has been defined as: a physiologic increase in WFA z score
after a period of “growth faltering,” ideally to the original WFA z
score (7) (Figure 1). de Wit et al (11) suggested that the term catch-
up growth is mostly used for height, being defined as height veloc-
ity above normal following a transient period of growth inhibition.

The target for when to stop interventions designed to achieve
catch-up growth (eg, increasing protein/energy intake) is currently
poorly defined. Such a target would be helpful for clinical practice,
to help prevent excessive weight gain. This can occur, for example,
where parents, anxious about the weight of their child, consider
“bigger, is better” and so continue to use high nutrient feeds after
catch-up growth has been achieved.

We suggested that a pragmatic target for catch-up growth
would be return to the child’s original centile or z score before expe-
riencing growth faltering, given the child was in good nutritional
status before the insult occurred. Acknowledging the importance
of body composition, it was also suggested that attention should

WWWw.jpgn.org

be paid to changes in length for age z score as a simple-to-measure
approximate proxy of lean mass (12) Concerning body composi-
tion, weight for length and body mass index are widely used as
early adiposity screening tools, but these parameters do not distin-
guish between fat mass (FM) and fat-free mass (FFM). There are a
number of published anthropometry-based prediction equations for
body composition in children in which skinfold thickness measure-
ments were also taken into account (13—16). A further suggestion
was to measure the ratio of brachial to head circumference as part
of assessing malnutrition and recovery. Finally, it was acknowl-
edged that in addition to WFA z score, mid-upper arm circumfer-
ence is often used as a simple screening tool to assess growth and
nutritional status in low- and middle-income countries (LMICs).

The Difference Between Catch-Up Growth
and Growth Acceleration

Growth acceleration is defined as upward-centile crossing
for WFA and, in contrast to catch-up growth, is not in response
to FG (17). It occurs spontaneously [eg, in small for gestational
age (SGA) babies] and can be promoted, for example, by overfeed-
ing or formula-feeding compared to breast-feeding. One proposed
definition is an increase in WFA z score of 21.0 (7). Both catch-up
growth and growth acceleration involve upward centile crossing in
weight, but only catch-up growth follows recovery from illness or a
period of under-nutrition (Figure 1).

This distinction between faster growth as a result of
recovery catch-up growth or growth acceleration has different

9
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consequences for health outcomes. In contrast to the generally
accepted short-term and long-term health benefits of promoting
catch-up growth following growth faltering, growth acceleration
for weight is associated with adverse effects on long-term health
(18). For example, upward centile crossing for weight in infancy
has been associated with later obesity in 45 of 46 studies (sum-
marized in 6 systematic reviews (18-20) including an individual-
level meta-analysis in 47,661 participants from 10 cohorts (20)).
These associations are seen in both high-income and low-income
countries (including South Africa, Mexico, Brazil, China, Sri
Lanka, and India), for both weight gain and linear growth, in
infants born preterm or at term, in infants with normal or low
birthweight for gestation, and in both breast-fed and formula-fed
infants (18-20). The effect size is large, with relative risk of obe-
sity associated with faster infant weight gain ranging from 1.2 to
as high as 5.7 (as reviewed in (18)).

Appropriate diagnosis, treatment, and prevention of
growth faltering is widely accepted as best practice in pediatrics,
but, anecdotally, there is a concern among some health care pro-
fessionals that promotion of catch-up growth could have adverse
consequences for long-term health because they are worried
about the adverse health effects of rapid weight gain or growth
acceleration (21). It is important to understand that catch-up
growth and accelerated growth are different phenomena, with dif-
ferent definitions and associated with different health outcomes.
Clinicians should address, identify, and manage FG appropriately
and understand that this will not cause growth acceleration and
excessive weight gain. Unhealthy weight gain in infants should
be addressed as a separate issue, where clinicians should give
parents appropriate advice and ensure they are not overfeeding
their children. No clinician should let a child continue to experi-
ence FG because of misplaced fears about potentially inducing
accelerated growth.

Agreed Statements: Proposed Definitions of
FG, Catch-Up Growth, Growth Acceleration,
and Normal Growth (After an Insult)

Growth faltering is a fall in WFA z score of =1.0 that occurs
over a period of 1 month or more and does not include the first 2
weeks after birth (6,8).

Catch up growth is increased growth velocity following
recovery from illness or starvation. It is a physiologic increase in
WFA z score after a period of “growth faltering,” ideally to original
WFA z score.

Accelerated growth/rapid growth is upward crossing of
centiles in weight (eg, an increase in WFA z score of =1.0) that
is not preceded by growth faltering (6). It can occur both spon-
taneously (eg, in infants born SGA) and can be promoted (eg, as
a consequence of overfeeding or formula-feeding compared to
breast-feeding).

Normal growth is achieved once the child has “caught-up”
and returned to the WFA z score or centile on which a child was
growing before growth faltered.

FG IN HIGH- AND MIDDLE-INCOME SETTINGS

Infants are particularly vulnerable to malnutrition because of
their limited body reserves and their higher nutrient requirements
for growth and development (22—24). Based on its etiology, FG can
be (25):

e Illness-related, with or without infection/inflammation

» Non-illness-related, caused by environmental/behavioral factors
associated with decreased nutrient intake/delivery (or both); this
may be compounded by infection.

10

The etiology of growth faltering is often multifactorial and
there may be interplay between illness and non-illness related FG.
It may not be possible to identify a clear single cause.

DISEASE-RELATED FG

Failure to thrive or FG may be the presenting symptom in a
wide range of diseases, so inadequate weight gain and/or decreas-
ing growth velocity for age should be considered as an early disease
symptom in an otherwise apparently healthy child (26). The mecha-
nisms of nutrient imbalance in disease-related FG include:

1. Reduced or restricted intake, due to sucking and swallowing
disorders; insufficient intake from secondary anorexia (eg,
cardiac and/or lung diseases, cancer, cerebral palsy); eating
disorders.

2. Excessive losses, due to vomiting; intestinal malabsorption
(eg, untreated celiac disease, cystic fibrosis, cholestasis, or in-
testinal failure including short bowel syndrome, intractable di-
arrhea, chronic intestinal pseudo-obstruction); protein-losing
enteropathy (eg, intestinal lymphangiectasia, inflammatory
bowel disease; severe dermatologic disease).

3. Increased requirements due to infection and inflammation (eg,
pulmonary, cardiac, renal, hemato-oncologic, neurologic, en-
docrine diseases).

Static data (only 1 measurement of weight and height) is
available on acute and chronic malnutrition in children admitted
to hospital but there is no definitive data on FG, which requires
dynamic data, at least 2 or 3 previous growth measurements over
time. In reality, disease-related FG is likely to have started some
time before hospital admission in most cases.

Current studies report very different rates of disease-related
malnutrition according to hospital type and size, methodology,
and the population selection. Illness-related malnutrition preva-
lence ranging from 6% to 51% has been reported in hospitalized
children (25). The prevalence of malnutrition varies depending
on the underlying medical or surgical conditions, with the high-
est prevalence in patients with multiple diagnoses and neurologic
diseases (up to 44%). Disease-related FG/malnutrition also occurs
frequently in patients with infectious diseases, cystic fibrosis, car-
diovascular disease, oncologic diseases, and with gastrointestinal
diseases (25). Critically ill children are at a particularly high risk
of developing malnutrition and studies have shown that 14%-32%
of infants admitted to pediatric intensive care units (PICU) have
acute or chronic malnourishment on admission (27). It is important
that pediatricians and nutritionists are alert to the risk of malnutri-
tion and assess and monitor malnutrition as an important prognostic
factor, in children admitted to hospital. Identifying those at risk is
essential and could be helped by using validated nutritional risk
scores/tools (eg, PYMS, STAMP, or STRONGKkids) (28-30).

Disease-related FG can have serious short- and long-term
consequences. Critically ill children who become malnourished
during PICU stay show increased mortality, length of mechanical
ventilation, and length of stay (31,32). Malnourished children also
have increased rates of infection and longer-term behavioral prob-
lems, including impaired communication skills, attention-deficit,
and hyperactivity disorders (33). However, most data on the adverse
effects of malnutrition come from studies carried out in low-income
countries, with very limited data on the long-term effects of FG in
children in Western countries, although there is some evidence in
children with congenital heart disease.

Considering the long-term consequences of FG, investigators
relying on population- and community-based samples have found that
most children with a history of FG have experienced growth recovery
by school age (34-36). Although many continue to be shorter than

WWWw.jpgn.org
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age-matched peers they rarely experience growth deficits indicative
of severe malnutrition. However, FG may have a small, though poten-
tially important, impact on children’s cognitive performance. A meta-
analysis in 2004 suggested that FG in infants may result in long-term
problems in cognitive development with a 4.2 intelligence quotient
point decrement (37,38). In another study, young children who had
failure to thrive followed for up to 8 years had measurable intelligence
quotient deficits as well as learning and behavioral difficulties (39).
Chronic illness leading to stunting may have consequences on long-
term growth and final size/target size and if FG caused by disease is
not corrected it can develop into non-disease-related FG.

Nutritional support given to critically ill children with dis-
ease-related FG should take account of the phase (acute, stable and
recovery) of critical illness (40). During the acute phase there is a
considerable risk of overfeeding which can harm the patient and nutri-
ent restriction might be beneficial in the early acute catabolic phase.
During the stable and recovery phase, there will be a shift from catab-
olism to anabolism and nutritional support should focus on increasing
high-quality protein and energy intake to enable tissue repair, recov-
ery of organ function, growth and catch-up growth. Refeeding syn-
drome (RFS) may occur in case of management of a malnourished
child especially if protein energy malnutrition is severe. RFS may be
observed whatever the route of nutritional support (41-43)

To treat infants with FG a 3-step approach may be used: (1)
normalize intake, (2) enrichment with protein/lipid/carbohydrate
modules, and (3) protein-energy enriched (PEE) formula. So far,
only a limited number of studies have focused on weight achieve-
ment when using PEE formulas in children that are non-critically
ill or critically ill (44—46).

Agreed Statements: Disease-Related FG in
High- and Middle-Income Settings

Prevalence

e Malnutrition is not uncommon in children admitted to hospital,
regardless of their underlying illness, and is often neglected in
their specialist management.

* The prevalence of infants with FG admitted to hospital with ill-
ness-related and non-illness related etiology is not well known
because of a lack of dynamic anthropometric measurements.

e Current studies report very different rates of disease-related
malnutrition according to hospital type and size, methodology,
and the population selected, with disease-related malnutrition
prevalence ranging from 6% to 51% in hospitalized children.

Consequences

¢ Critically ill children who are malnourished on hospital admis-
sion have been shown to have increased risk of infection, du-
ration of mechanical ventilation, length of stay, and increased
mortality.

e Studies on mixed populations of hospitalized children have
shown that malnutrition is associated with an increase in infec-
tious complications and an increased length of stay.

* In the longer term malnourished children also have increased
rates of impaired cognitive function and behavioral problems,
including impaired communication skills and attention-deficit
hyperactivity disorders.

Actions

» Clinicians should be alert to the risk of malnutrition in children
admitted to hospital and identify those at risk; nutritional risk

WWWw.jpgn.org

screening tools have been developed to help identify children at
risk for malnutrition.

* Nutritional management of FG should consider the cause of the
growth faltering and interventions should be tailored towards
the underlying problem.

» Nutritional support given to critically ill malnourished children
should take into account the phase of disease (acute, stable, and
recovery).

NON-DISEASE-RELATED FG

Based on the limited data available for countries that are clas-
sified as middle or high income we have extrapolated to estimate
that the prevalence of children with sustained non-disease-related
FG is <6% (47,48). It is important to acknowledge that most of the
data on FG is observational and is largely from low-income settings.
Not all studies use the definition of a fall in weight z score of =1.0
for growth faltering and there is generally a lack of differentiation
between disease-related and non-disease-related growth faltering.

Most growth faltering in children in high- and middle-income
settings is non-disease-related and organic disease is rare in otherwise
well, asymptomatic children. It is most commonly caused by under-
nutrition relative to requirements and is usually related to a feeding
problem, particularly difficulties in breast feeding, or short-lived illness
(49). Infants are often over-investigated for an organic cause for growth
faltering (49) and few investigations other than screening for urinary
tract infection and celiac disease are recommended in an otherwise
well child who is asymptomatic (8). The causes of non-disease-related
FG in middle and high-income settings can be related to psychoso-
cial, socioeconomic, and environmental factors including neglect and
deprivation that impact on feeding practices (8,50,51). Preterm birth,
neurodevelopmental concerns, and maternal depression and anxiety
are also associated with non-organic FG (8). However, some children
may have growth faltering attributed to a feeding problem when there
is an undiagnosed medical condition, such as reflux.

The consequences of non-disease-related FG in middle- and
high-income settings are similar to those in low-income settings
and include impaired growth, cognition, behavior, and socioeco-
nomic outcomes (25,52). Consequently, correcting for non-dis-
ease-related FG in childhood may improve cognitive achievements,
school performance, and height growth (53,54).

Agreed Statements: Non-Disease-Related FG
in High- and Middle-Income Settings

Prevalence

From the limited data <6% of children in middle- and high-
income settings have sustained non-disease-related FG, but often
the overlap with disease-related FG is not considered.

Causes

The causes of non-disease-related FG in middle and high-
income settings can be related to psychosocial, socioeconomic, and
environmental factors.

Consequences

The consequences of FG may include an impact on school-
ing and cognitive achievements, short stature, and socioeconomic
outcomes.

Benefits of Correcting

Correcting non-disease-related FG in childhood may
improve cognitive achievements, school performance, and height
growth.

11
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FG IN LOW-INCOME SETTINGS

Most FG leading to stunting occurs in South Asia, Africa,
and Latin America; poor populations in rural areas are generally
at greatest risk. Globally, 149 million children under 5 years were
stunted according to 2020 figures (55), with the great majority liv-
ing in Asia (53%) and Africa (41%). Child malnutrition is declin-
ing worldwide but only 25% of countries are on target to reach
Sustainable Development Goals (SDGs) for 2030 (55). Infants born
to short mothers are more likely to be stunted and, despite catch-
up, babies short at birth are likely to remain shorter than those not
short at birth. Wasted (defined as low weight for height) children
are more likely to progress to become stunted.

It is difficult to ascertain causality between FG and later
adverse outcomes because of potential confounding factors. None-
theless, FG in LMICs commonly occurs together with numerous
health and social outcomes, including poor brain development and
delayed cognitive performance; delayed attainment of milestones;
greater susceptibility to some infections; higher overall and dis-
ease-specific mortality in childhood; lower physical work capacity
in adulthood; poorer earnings; and diminished human capital (56).
Nearly half (43%) of deaths in children under 5 years of age are
related to malnutrition (55).

FG may indicate the presence of an adverse health condi-
tion (such as infection(s) or an undetected congenital defect) and/
or an inadequate diet or feeding regimen, which may be related to
local custom in some low-income countries. Identifying and cor-
recting the cause(s) of FG will greatly benefit the child in both the
short- and the long-term. For most children with FG the cause is
nutritional, however in low-income countries it commonly occurs
together with gastroenteropathy and/or other pathology. Further
investigation of a possible underlying medical cause for FG is
generally indicated only where children have additional clear
symptoms, for example vomiting, cough, or persistent diarrhea,
or there are other concerns about possible underlying medical
problems.

At the macro level economic development and reduction in
socioeconomic inequalities is clearly the most effective mechanism
to combat FG worldwide (57). However, economic development
brings converse risks of obesity that must be addressed (55). At
the community level mono-modal interventions show low efficacy
and emphasize the need for combined approaches using nutrition-
specific and nutrition-sensitive (addressing related concerns such
as poor environmental hygiene) interventions (58).

FG has very early origins reflecting intergenerational con-
straints, poor fetal growth, and postnatal faltering initiated in early
infancy (especially in the period 2-4 months postpartum) (59,60).
Stunting results from recurrent episodes of weight faltering. Inci-
dent wasting at birth and in the first half of infancy has the greatest
long-term impact (59). Interventions to combat FG are important at
all ages but early interventions are most critical and it is important
to try to focus on intervening at very early ages (58).

All nutritional interventions in LMICs should aim to nor-
malize growth by eliminating, as far as possible, persistent FG.
Interventions should not seek to promote growth in non-faltering
children. Targeted interventions might therefore be required to
avoid promotion of excess fat gain. Promotion of optimal breast-
feeding practices should be the foundation of all early interventions
(61). Subsequent interventions should focus on complementary
feeding and optimizing toddler nutrition. These should seek to
offer sufficient amounts of age-appropriate nutrient-dense foods,
following WHO guidance on Infant and Young Child Feeding
(IYCF) (61). Interventions in pregnancy are outside the scope of
this review but over-zealous interventions in pregnancy might elicit
adverse outcomes in the offspring; therefore, a counsel of patience

12

is warranted. It may take several generations to safely rectify his-
torical short stature in historically deprived populations (62).

In terms of future research needed in this field, some of the
underlying causes of FG (eg, adverse gut microbiome) remain
poorly understood and merit further investigation. Nutrition of both
parents at the time of conception appear crucial to programming
their offspring. This topic requires further research with a strong
potential for guiding next-generation interventions.

Agreed Statements: FG in Low-Income
Settings
Prevalence

* Globally 149 million children under 5 years were stunted ac-
cording to 2020 figures (54), with most living in Asia (53%) and
Africa (41%).

* Child malnutrition is declining worldwide but only 25% of
countries are on target to reach SDGs for 2030.

Causes

* For most children with FG the primary cause is nutritional.

» Further investigation of a possible underlying medical cause
for FG is generally indicated only where children have addi-
tional symptoms, for example vomiting or cough or persistent
diarrhea, or there are other concerns about possible underlying
medical problems.

Consequences

*  FG in LMICs commonly occurs together with numerous health
and social outcomes, including poor brain development and de-
layed cognitive performance; delayed attainment of milestones;
greater susceptibility to some infections; higher overall and
disease-specific mortality in childhood; lower physical work
capacity in adulthood; poorer earnings; and diminished human
capital.

Management

* Identifying and correcting the cause(s) of FG will greatly ben-
efit the child in both the short- and the long-term.

* At the macro level economic development and reduction in
socioeconomic inequalities is the most effective mechanism to
combat FG worldwide.

» Atthe community level mono-modal interventions show low ef-
ficacy; combined approaches are recommended using nutrition-
specific and nutrition-sensitive interventions.

*  All nutritional interventions in LMICs should aim to normalize
growth by eliminating, as far as possible, persistent FG.

* Promotion of optimal breastfeeding practices should be the
foundation of all early interventions.

» Interventions should seek to offer sufficient amounts of age-
appropriate nutrient-dense foods, following WHO guidance on
IYCE.

NUTRITIONAL MANAGEMENT OF DISEASE-
RELATED AND NON-DISEASE-RELATED FG

The nutritional management for infants and young children
from low-, middle-, and high-income countries should consider the
cause of the growth faltering and interventions toward addressing
the underlying problem (25) (Figure 2).
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Nutritional management of disease- and non-disease-related
FG requires both macro- and micronutrients for optimal catch-up
(63,64). In disease-related FG these requirements are, where data or
guidelines are available, specific to the underlying diagnosis, with
specific characteristics that influence intake, digestion, and losses,
and it is important to take these into account when developing the
dietary plan (65). Initiation of nutritional support for infants with
disease-related FG should consider the phase of illness (acute, sta-
ble, and recovery phase) (Figure 2) and avoid overfeeding in the
acute phase of disease (40). Nutritional management of non-dis-
ease-related FG should also manage the underlying cause, which,
very broadly, may include feeding difficulties, inappropriate dietary
elimination, and food security (25,50,66).

Breastfeeding should be supported in both disease and non-
disease-related FG by assessing technique and supply as a first
priority, and only where appropriate and if of significant severity,
infant milk fortification, cup feeding, or supplementary formula
should be considered (67). In formula fed infants, ready to use
energy dense therapeutic feeds with proven efficacy should be used,
where available (65,68). In the many countries where these are not
available suitable locally available powdered feeds can be used,
applying WHO hygiene safety for mixing (68).

It is very important that modular additions of only fat and
carbohydrates to feed and food should be avoided, as this reduces
the protein:energy ratio (63). When only carbohydrates and/or fat
are added to infant feeds the energy percentage from protein is sig-
nificantly reduced, which has been shown to impact on the ratio
of lean to FM in catch-up growth. The addition of carbohydrates
increases the osmolality of feeds, which may affect gastric empty-
ing kinetics with a potentially negative impact in infants that are
already medically fragile (44,69).

In infants with FG, where complementary feeding has been
started, the fortification of accepted foods and advice on foods that
are naturally energy dense, locally available, and culturally accept-
able form an essential part of the management (8,70,71). In cases
where the nutritional requirements of the nutritional management
plan cannot be met through oral intake, the plan should include
recommendations for enteral (ie, tube) feeding, including moni-
toring by a multidisciplinary nutrition support team to minimize
the risk of enteral nutrition (EN)-associated complications (72). In
addition, micronutrient deficiencies should be corrected as part of
the nutritional treatment plan, with appropriate therapeutic dosages
and monitoring of the intervention at an appropriate interval for the
deficiency (73,74).

Monitoring of a nutritional management plan should always
include a target for appropriate catch-up growth that is monitored
at an interval that is considered appropriate by the health care pro-
fessional and the available health care service for the severity of
growth faltering (64). We cannot set generalized prescriptive tar-
gets because these depend on the severity and causes of FG, but
it is essential to set a target and monitor appropriately. However,
we suggest that a pragmatic target for catch-up growth should
return the child to his/her original WFA z score before experiencing
growth faltering. Importantly, misplaced fear of promoting acceler-
ated (too rapid) growth is often due to rapid gains in weight that are
not accompanied by catch-up growth in length.

Agreed Statements

* Nutritional management of FG should consider the cause of the
growth faltering and intervention should be tailored towards the
underlying problem (25).

* Nutritional management of disease- and non-disease-related FG
requires a balanced ratio of energy and protein in addition to
micronutrients for optimal catch-up (64,75).

WWWw.jpgn.org

* Nutritional management of disease-related FG should consider
macro and micronutrient requirements specific to the underly-
ing diagnosis (76).

* Nutritional management of non-disease-related FG should also
manage the underlying cause which may include feeding dif-
ficulties, inappropriate dietary elimination, and food security
(25,50,66).

» Breastfeeding should be supported in both disease- and non-
disease-related FG by ensuring assessing technique and supply
and only where appropriate infant milk fortification, cup feed-
ing, or supplementary formula should be considered (67).

. - ] energy dense therapeutic
feeds with proven efficacy should be used, where available; 1
these are not available suitable locally available powdered feeds
can be used, applying WHO hygiene safety for mixing (65,68).

e Modular additions of only fat and carbohydrates to feed and
food should be avoided, as this reduces the protein energy ratio
(75).

* Nutritional management for both medical and non-medical FG
should include either/both the fortification of accepted foods
and advice on foods that are naturally energy dense and locally
available (8,70,71). In the case when nutritional requirements
of the nutritional management plan cannot be met through oral
intake, a nutritional management plan should entail enteral
(ie, tube) feeding. Monitoring by a multidisciplinary nutrition
support team should be provided to minimize the risk of EN-
associated complications (72). In LMICs children with acute se-
vere malnutrition who fail the appetite test and/or are clinically
unwell should be treated as inpatients. WHO guidelines should
be followed to determine the need for vitamin A supplementa-
tion or antibiotic treatment (77).

*  Micronutrient deficiencies need to be corrected as part of the
nutritional treatment plan, with appropriate therapeutic dosages
and monitoring of the intervention is required at an interval ap-
propriate for the deficiency (73,74).

e The nutritional management plan should include a target for ap-
propriate catch-up growth that is monitored at an interval that is
deemed appropriate by the health care professional, the avail-
able health care service, and the severity of the FG (64).

FUTURE RESEARCH NEEDS

* Some of the underlying causes of FG (eg, adverse gut microbi-
ome) remain poorly understood and merit further investigation.

e Research is required to identify cost-effective and imple-
mentable community interventions to combat growth faltering
in under-privileged populations.

» Research is needed on the alterations of body composition con-
cerning FM and FFM after catch-up growth in the short term
and the metabolic consequences in the long term.

» Properly designed randomized controlled trials should be initi-
ated to further clarify optimal intervention strategies for FG and
the focus should be on both weight and height.

» Research is needed focusing on the causes and management of
faltering in linear growth. More experimental research is needed
to establish causality for the causes, management, and conse-
quences of both growth faltering and growth acceleration.

CONCLUSIONS

Faltering growth in infants and children <2 years of age is a
common problem regularly seen by health care professionals. It has
multiple causes and occurs due to disease-related and non-disease
related factors, and in low-, middle-, and high- income settings.
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However, in all settings it is essential to detect FG, address under-
lying causes and support catch-up growth where this is indicated.
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