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BACKGROUND AND 0BJECTIVES: Although tall stature is commonly associated with 47,XXY /Klinefelter
syndrome (KS), detailed childhood growth patterns are not well-defined. This study aimed to
develop KS-specific growth charts for stature-for-age, weight-for-age, weight-for-length
(0-24 months), and body mass index (BMI)-for-age (2-18 years).

mEeTHops: We conducted a population-based secondary analysis using clinical data from 6 US
pediatric centers. The cohort included 1279 males aged younger than 20 years with a diagnosis
of KS and at least 1 outpatient measurement of height and/or weight. Nonparametric quantile
regression was used to model age-related growth trajectories.

REsuLTs: A median of 6 longitudinal growth data points per individual contributed to the cre-
ation of KS-specific curves. Key differences from standard reference growth charts included
the following: (1) approximately 20% of boys with KS aged younger than 4 years were below
the 5th percentile for height, whereas approximately 25% exceeded the 95th percentile by late
childhood; (2) height velocity increased in midchildhood (after age 6 years), but without a dis-
tinct pubertal growth spurt; and (3) BMI distribution was broader, with approximately 10% of
individuals below the 5th percentile and approximately 25% above the 95th percentile.

concLusions: Boys with KS demonstrate distinct and variable growth trajectories compared with
the general population. These KS-specific growth charts offer a valuable clinical tool for mon-
itoring growth, guiding anticipatory counseling, and identifying atypical development patterns.
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WHAT’S KNOWN ON THIS SUBJECT: Children with 47,XXY
are often described as tall, but detailed, population-based
data on early growth patterns and body mass index
distribution have been limited.

WHAT THIS STUDY ADDS: This study provides the first
Klinefelter syndrome—specific growth charts, highlighting
early short stature, midchildhood height acceleration,
absence of a pubertal growth spurt, and wide body mass
index variability.
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INTRODUCTION

Height, weight, and body mass index (BMI) are core vital signs
in pediatric clinical care, serving as critical indicators to iden-
tify children who may require further evaluation or interven-
tion."* In the United States, growth is typically monitored
using standardized curves from the World Health
Organization (WHO) and Centers for Disease Control and
Prevention (CDC). However, these reference charts do not
reflect the growth patterns of individuals with genetic condi-
tions that affect growth trajectories. For children with known
genetic syndromes, condition-specific growth charts are
essential. They provide clinicians with a meaningful context
for interpreting growth data, enabling more accurate antici-
patory guidance, reducing unnecessary workups, and identi-
fying deviations that may signal comorbid conditions.>® Such
charts have been developed for several genetic syndromes
known to affect growth, including Trisomy 21, Turner syn-
drome, Noonan syndrome, and Marfan syndrome.*™®

Klinefelter syndrome (KS), caused by the presence of an
extra X chromosome (47,XXY), occurs in 1 in approximately
600 males.” Despite its prevalence, fewer than 20% of youth
with KS are diagnosed, although this is beginning to shift with
the widespread adoption of noninvasive prenatal screening
for aneuploidy.® KS presents with variable clinical features
that evolve over time. Classic characteristics include tall stat-
ure, obesity, hypogonadism, and infertility, as well as a range
of neurodevelopmental and medical comorbidities. On aver-
age, adult height in KSis 5 to 7 cm taller than the general pop-
ulation®!? and 4 to 8 cm taller than midparental height.*®
Increased height velocity in childhood has also been
described.!' In addition, individuals with KS are at an
increased risk of overweight and obesity.'*** Despite these
well-documented associations with altered growth, no KS-
specific growth charts currently exist. As a result, clinicians
lack appropriate tools to monitor growth in this population,
leaving a gap in both clinical care and research.

The goal of this study was to develop reference growth
charts specific to infants, children, and adolescents with KS.
Using a large, multisite data set of longitudinal clinical records
along with data from a prospective natural history study, we
constructed KS-specific charts for weight-for-age, stature-for-
age, weight-for-length (0-24 months), and BMI-for-age (2-
18 years). These charts are intended to be a clinical tool to
monitor growth in children and adolescents with KS.

METHODS

Data Sources

This study primarily used data from PEDSnet, a pediatric
clinical research network that integrates electronic health
records (EHRs) from multiple US children’s hospital sys-
tems using common data elements."* We obtained deiden-
tified clinical data for all individuals with a male sex and
billing diagnosis of KS (Concept ID €C0022735 or ICD10

2

Q98.4) who had at least 1 outpatient encounter between
2009 and 2019 at 1 of the 6 health systems participating
in PEDSnet. The age of KS diagnosis was defined as the
age at the first encounter with a KS billing diagnosis. To iso-
late growth trajectories specific to KS, we excluded patients
with any diagnosis of a genetic condition other than KS,
high-grade sex chromosome aneuploidy (eg, 48,XXYY), met-
abolic disorder, cerebral palsy, malignancy, and complex
congenital malformation (see Figure 1). Additionally, for
analyses involving children under 2 years of age, prematu-
rity (defined as gestational age <37 weeks) was an exclu-
sion criterion. This protocol was reviewed by the
Colorado Multiple Institutional Review Board (COMIRB
18-0887) and determined to be nonhuman subjects
research.

To validate the PEDSnet data set, we overlaid growth
parameters from the eXtraordinarY Babies Study, a pro-
spective natural history study of infants with prenatally
identified sex chromosome trisomies,'® onto the prelimi-
narily PEDSnet-generated generated curves. Although the
eXtraordinarY Babies data aligned well with the PEDSnet-
generated curves for ages 2 to 18 years, a discrepancy
was observed in the 0- to 24-month cohort: PEDSnet-based
percentile lines were systematically lower than those from
the eXtraordinarY Babies Study. This difference suggested
possible bias in the PEDSnet infant data, likely due to over-
representation of infants with more complex medical needs
receiving early care in tertiary settings. As a result, for the
final 0- to 24-month growth curves, we incorporated
growth data from both sources, assigning equal weight
(50/50) to the PEDSnet and eXtraordinarY Babies data sets.
For the 2- to 18-year curves, we used only PEDSnet data, as
the eXtraordinarY Babies participants are still largely under
8 years of age and in smaller numbers at older ages, and
their data fit well with the PEDSnet-derived trajectories.

Infants in the eXtraordinarY Babies Study are confirmed
to have nonmosaic 47,XXY and no comorbid conditions
affecting growth or neurodevelopment. Anthropometric
data are collected at in-person visits at 2, 6, 12, and
24 months of age, with length measured to the nearest
0.1 cm using an infantometer and weight measured to
the nearest 0.1 kg by trained research personnel. Written
informed consent was obtained from parents, and the study
protocol is approved by the Colorado Multiple Institutional
Review Board (COMIRB 17-0118).

Data Processing

We began by reviewing scatter plots of raw growth param-
eter data by age to identify potential errors and outliers.
Height measurements were assessed for duplicates; for
individuals aged younger than 16 years, identical succes-
sive height values were removed, assuming these were
likely carried forward without new measurement. In con-
trast, duplicate values were retained for individuals older
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FIGURE 1.

Flow of inclusion diagram.

Abbreviations: EWMA, exponentially weighted moving average; KS, Klinefelter syndrome.

than 16 years, reflecting the possibility of true growth ces-
sation due to epiphyseal closure. For patients older than
30 days, height measurements recorded within a 5-day
window were averaged into a single data point. We then
implemented the growthcleanr R package'® to identify
patient-specific outliers with an exponentially weighted
moving average (EWMA)-based algorithm. Inputs to the
package included subject identifier, sex (male), parameter
type (specified as either height [cm] or weight [kg]), age
in days at measurement, and the recorded value. All default
package settings were used, except that for allowing dupli-
cates to be carried forward as specified above. All first
entries from site 1 (n =61 measurements) were removed
due to confirmed data entry errors, including 16 from the
0- to 24-month cohort and 45 from the 2- to 18-year cohort.
Additional detectable errors flagged using the growthcleanr
R package were removed (n = 187 measurements), includ-
ing values outside +25 SD from the mean (n = 2 measures;
both heights for ages 2-18 years), nonphysiologic growth
velocity patterns (n=114 measures; 6 lengths for ages
0-24 months and 108 heights for ages 2-18 years), and
EWMA-identified anomalies (n=71; 7 weights and 29
lengths for ages 0-24 months as well as 8 weights and
27 heights for ages 2-18 years). Weight-for-length and
BMI values were calculated from cleaned height and weight
data, and no additional outliers were identified.

Statistical Analysis

We used nonparametric quantile regression, implemented
via the quantregGrowth R package,’”*® to model the effect
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of age on growth parameters with penalized P-splines in
age. Quantile regression was selected to avoid assumptions
about underlying distribution of the response variable,
allow for heteroscedasticity, accommodate nonnormal
residuals, and incorporate covariates. The spline basis
imposes smoothness across adjacent ages, such that centi-
les for a given age bin are informed not only by observations
in that bin but also by neighboring ages. Although we report
the minimum number of observations per bin (1 month for
0- to 2-year-old charts and 6 months for 2- to 18-year-old
charts), quantile estimates are not calculated independently
within bins but are instead derived from the fitted smooth
function across the full age span. To ensure valid centile
ordering, monotone rearrangement was applied across
quantiles at each age. We transformed the fitted quantiles
into pseudo-Lambda-Mu-Sigma (LMS) parameters solely
to facilitate EHR integration; the estimation itself does
not rely on a Box-Cox normality assumption. We included
2 covariates in the model: (1) a normalized measure fre-
quency per patient, calculated by the reciprocal of the abso-
lute difference from the median to reduce bias from
individuals with more or fewer data points, and (2) testos-
terone prescription status (Anatomical Therapeutic
Chemical Classification GO3B) to account for the known
impact of exogenous androgens on growth. Predicted quan-
tiles from the regression models were used to generate
KS-specific length-for-age, weight-for-age, and weight-for-
length for 0 to 24 months of age, and stature-for-age,
weight-for-age, BMI-for-age growth chart for 2 to
18 years-of-age, using 1-month increments for ages 0 to
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24 months and 6-month increments for 2 to 18 years. Each
chart was generated with the 5th, 10th, 25th, 50th, 75th,
and 95th percentiles. To support curve smoothing
extremes, we included all data between ages 1.5 and
20.5 years in modeling the 2- to 18-year charts and then
trimmed data outside of the target age range for final visu-
alizations. For visual comparison, the WHO (ages 0-
24 months) and the CDC (ages 2-18 years) curves were
overlaid as 5 to 95 percentile bands. To quantify differences,
we compared mean height and weight values at each year of
age between the KS cohort and WHO/CDC reference data by
computing the difference between intercept estimates from
linear regressions, adjusted for testosterone, and the refer-
ence mean. Although WHO and CDC curves may not per-
fectly represent contemporary US pediatric populations,
they remain the standard clinical reference for growth mon-
itoring. To facilitate integration with EHR systems, LMS csv
files were generated using the LMSfit function within the
sitar R package'® (version 1.4.0) in 1-month increments
for ages 0 to 24 months and 6-month increments for ages
2 to 18 years. All analyses were performed in R version
4.4.0.

RESULTS

Growth parameters from 1279 unique individuals with KS
were included in the analysis, comprising 11 033 height/
length measurements and 13 015 weight measurements,
with a median of 6 measurements per individual

(Table 1; Figure 1). Within the PEDSnet cohort, the median
age of KS diagnosis was 9.8 years, with the first and last
growth measurements occurring at median ages of 5.5
and 13 years, respectively. Compared with PEDSnet, the
eXtraordinarY Babies Study cohort included a higher pro-
portion of non-Hispanic white participants and a greater
number of infants treated with testosterone. KS-specific
growth curves are shown in Figures 2-4, with WHO and
CDC 5th to 95th percentile reference bands overlaid for vis-
ual comparison. Clean versions of the KS-only curves, as
well as LMS tables for EHR integration, are provided in
the Supplemental Material. Statistical comparisons to refer-
ence data by age are presented in Table 2.

Infancy (0-2 Years)

Among infants with KS, 25% of length and 10% of weight
measurements fell below the WHO 5th percentile
(Figure 2). In contrast, the 95th percentile values were com-
parable to WHO norms, indicating greater variability
toward the lower end of the distribution. Mean length
and weight in this age group were significantly lower than
reference values (Table 2). Weight-for-length data showed a
higher prevalence of underweight status (<5th percentile)
in the first year of life, with normalization occurring by
approximately 12 months.

Childhood and Adolescence (2-18 Years)

Early childhood height trends extended from infancy, with
approximately 20% of boys aged 2 to 4 years below the

TABLE 1. Demographic Characteristics of Youth With Klinefelter Syndrome Included in Growth Curve Development

Demographic Characteristics Included in 0- to 24-Month Set (N = 557) Included in 2- to 18-Year Set (N = 968)
PEDSnet (N =381) eXtraordinarY Babies Study (N = 176) PEDSnet Only

Age at KS Diagnosis, years [IQR] 0.77 [0.24—41] All Prenatal 9.8 [4.1-14]
Ever on testosterone, n (%) 22 (5.8%) 117 (66.5%) 223 (23.0%)
Race, n (%)

White non-Hispanic 227 (59.6%) 141 (80.1%) 645 (66.6%)

Hispanic/Latinx 56 (14.7%) 27 (15.3%) 109 (11.3%)

Asian non-Hispanic 7 (1.8%) 4 (2.3%) 36 (3.7%)

Black non-Hispanic 41 (10.8%) 2 (1.1%) 88 (9.1%)

Other non-Hispanic 17 (4.5%) 2 (1.1%) 33 (3.4%)

Not available 33 (8.7%) 0 (0%) 57 (5.9%)
Age at first measurement, years [IQR] 0.20 [0-0.7] 0.25 [0.2-1.0] 8.0 [1.6-13]
Age at last measurement, years [IQR] 1.1 [0.2-1.9] 1.1 [0.98-2.0] 14 [8.5—-18]
Number of height measurements

Total, N 1330 595 9248

Per person, n [IQR] 2 [1-3] 4 [3-4] 5.0 [2-11]
Total number of weight measurements

Total, N 1890 605 10520

Per person, n [IQR] 2 [1-4] 4 [3-4] 6.0 [2-12]

Data are expressed as count (%) or median [IQR]. Abbreviations: N, total population; n, subgroup of total population.
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FIGURE 2.

(A) Length- and weight-for-age growth curves and (B) weight-for-length
percentiles for Klinefelter syndrome from birth to age 24 months, with
the 5th to 95th percentile bands from WHO reference curves overlaid
for comparison. Growth curves were estimated using 1-month age bins
for ages 0 to 24 months and 6-month age bins for ages 2 to 18 years.
Abbreviation: WHO, World Health Organization.

CDC 5th percentile for stature (Figure 3). By age 5 years,
height began to diverge upward, with tall stature (>95th
percentile) seen in 10% at age 5 years, 25% by age
10 years, and 20% by age 15 years. The largest mean
height differences were observed between ages 11 to
13 years, where youth with KS were on average 8 cm taller
than peers (P <.001). At age 20 years, the mean height
remained elevated by 4.7 cm compared with CDC norms
(P<.001).
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FIGURE 3.

Stature- and weight-for-age growth curves for Klinefelter syndrome
from 2 to 18 years old with the CDC 5th to 95th percentile bands
overlaid for comparison. Growth curves were estimated using 6-month
age bins for ages 2 to 18 years.

Abbreviation: CDC, Centers for Disease Gontrol and Prevention.

Height velocity in KS was significantly higher than
expected during midchildhood (ages 7-12 years), averaging
7.2 £ 0.6 cm/y compared with 5.5+ 0.5 cm/y in the refer-
ence population (P <.001). However, no clear pubertal
growth spurt was observed. From ages 12 to 15 years, mean
growth velocity in KS (6.1 + 0.3 cm/y) was lower than CDC
estimates (7.0 +£0.7 cm/y; P<.001). Testosterone treat-
ment status had minimal impact on overall growth trajecto-
ries (Supplemental Figure 1). A sensitivity analysis
removing duplicated height measures after the age of
16 years resulted in minimal changes in height curves.

Weight and BMI (2-18 Years)

By early childhood, approximately 10% of boys with KS
exceeded the CDC 95th percentile for weight-for-age,
increasing to 25% by midchildhood and remaining elevated
through adolescence (Figure 3). BMI distributions in KS
spanned a broader range than the CDC reference
(Figure 4). Although median BMI was similar to norms,
approximately 35% of youth older than 4 years fell into
the overweight category (>85th percentile), and approxi-
mately 20% met criteria for obesity (>95th percentile).
By age 18 years, 5% of individuals had a BMI exceeding
42 kg/m? consistent with class III (severe) obesity.
Conversely, approximately 10% were underweight (<5th
percentile).
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2 to 18 years: Klinefelter Syndrome Males
Body mass index-for-age percentiles
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FIGURE 4.

Body mass index-for-age growth curve for Klinefelter Syndrome from
ages 2 to 18 years with the CDC 5th to 95th percentile bands overlaid
for comparison. The CDC 85th and 95th percentile lines indicate
overweight and obesity, respectively. Growth curves were estimated
using 6-month age bins for ages 2 to 18 years.

Abbreviations: BMI, body mass index; CDC, Centers for Disease Control
and Prevention.

DISCUSSION

We used clinical data from 1279 children to develop the
first KS-specific growth charts, illustrating the distinct
growth trajectories of this population. Although tall stature
and obesity are well-recognized features of KS in both the
medical and lay literature, our findings demonstrate greater
variability in growth than has previously been appreciated.
These reference curves provide a valuable tool to support
individualized care, enabling clinicians to offer anticipatory
guidance, determine when further evaluation is warranted,
and assess the impact of clinical interventions on growth
outcomes.

Tall stature in KS has primarily been attributed to an
additional copy of the short-stature homeobox (SHOX) gene
located on the pseudoautosomal region of the X chromo-
some.?%?! SHOX escapes X chromosome inactivation; there-
fore, individuals with KS (47,XXY) express 3 copies of this
gene. Its protein product promotes growth by regulating
endochondral ossification at the growth plate.? The
increased prepubertal height velocity demonstrated by that
observed in our cohort is congruent with the SHOX gene-
dosage hypothesis. However, the lack of distinct growth
acceleration in puberty and continued growth at 18 to
20 years suggests gonadal steroids may also contribute to

TABLE 2. Age-Delineated Height and Weight of Patients With Klinefelter Syndrome Compared to the Reference Male Population

Mean (SD) Height Mean (SD) Height Mean (SD) Weight Mean (SD) Weight
Age, years N, Ht of KS, cm of RP, cm P Value N, Wt of KS, cm of RP, cm P Value
0-1 1167 60.1 (8.8) 65.1 (2.1) <.001® 1508 5.8 (2.5) 72 (0.8) <.001?
1-2 574 79.3 (5.1) 81.6 (2.7) <.001? 705 10.8 (1.7) 10.8 (1.2) 439
2-3 400 89.5 (5.7) 90.6 (3.7) .001° 490 132 (24) 134 (1.5) .030°
34 405 98.5 (5.6) 98.7 (4.0) 17 454 16.1 (3.3) 15.3 (1.8) <.001®
4-5 378 105.3 (6.3) 105.6 (4.4) 719 422 18.4 (3.7) 17.3 (22) <.001?
5—6 366 112.8 (7.0) 1122 (4.8) 076 406 21.5 (5.0) 19.5 (2.6) <.001?
6—7 376 119.6 (7.3) 118.6 (5.2) .009° 418 24.7 (5.9) 219 (3.2) <.001?
7-8 333 126.8 (7.8) 124.9 (5.6) <.001? 378 282 (7.6) 243 (3.7) <.001?
8-9 369 133.3 (9.2) 130.7 (6.0) <.001® 420 33.0 (9.3) 27.1 (4.4) <.001?
9-10 472 140.6 (9.2) 136.1 (6.4) <.001? 531 38.9 (11.7) 30.2 (5.3) <.001?
10-11 457 147.4 (8.7) 141.1 (6.8) <.001® 497 436 (15.1) 33.9 (6.4) <.001?
11-12 571 154.7 (9.2) 146.2 (7.2) <.001? 640 50.0 (18.1) 38.1 (7.5) <.001®
12-13 556 160.8 (9.9) 1524 (7.6) <.001? 620 56.4 (18.9) 43.0 (8.6) <.001?
13-14 626 167.3 (10.1) 160.0 (8.0) <0017 677 59.5 (20.7) 48.3 (9.5) <.001?
14-15 651 173.3 (8.9) 167.1 (8.0) <.001° 737 66.5 (22.0) 53.7 (10.1) <.001?
15-16 620 177.4 (8.4) 1719 (7.7) <.001? 719 72.1 (23.6) 58.7 (10.5) <.001?
16-17 629 179.1 (8.8) 174.5 (1.4) <.001® 696 77.7 (25.4) 62.8 (10.7) <.001?
17-18 650 180.3 (9.5) 175.8 (7.2) <.001? 697 79.9 (28.8) 66.0 (10.9) <.001?
18—-19 418 180.0 (9.9) 176.4 (7.1) <.001° 410 83.9 (26.4) 68.2 (11.1) <.001?
19-20 198 1814 (9.2) 176.7 (7.1) <.001° 204 86.8 (27.6) 69.9 (11.3) <.001®
Data are presented as mean (SD) with P values reflecting the difference in means between KS and RP measurements at each age time frame, after adjusting for testosterone
status (World Health Organization for ages 02 years and CDC for ages 2—18 years).
Abbreviations: Ht, height; KS, Klinefelter syndrome; RP, reference male population; Wt, weight.
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altered growth in KS. In typical male puberty, testosterone
stimulates growth hormone and insulin-like growth factor 1
to drive the pubertal growth spurt with peak aggregate
height velocity corresponding with Tanner 3 to 4.2
Epiphyseal maturation and growth cessation follows, medi-
ated by the aromatization of testosterone to estradiol.?* In
KS, testosterone insufficiency may explain both the lack of
pubertal growth acceleration and continued growth into
adulthood. Intervention studies have found that androgen
treatment in KS does impact growth velocity and epiphyseal
maturation.?® Although we did not observe a strong effect of
testosterone treatment on growth patterns in our data set,
bone age, treatment dose, and adherence could not be
assessed; therefore, we are limited in the conclusions we
can draw regarding the impact of exogenous testosterone
on growth.

In addition to linear growth, men with KS have a high
prevalence of obesity and obesity-related disorders, con-
tributing to long-term morbidity and mortality.'3?¢
Abnormal lipid metabolism and hypogonadism have been
proposed to underlie this phenotype.?” Our findings sup-
port prior research suggesting that overweight/obesity in
KS often begin in childhood and increases with age, not dis-
similar from the general population.?® However, given the
known obesity-associated morbidity in adults with KS,
these early trends underscore the importance of promoting
healthy lifestyle interventions from a young age.
Conversely, low BMI also affects a subset of patients. If
pathologic conditions are ruled out, counseling should still
focus on promoting balanced nutrition and physical activity.

Our data also highlight that a substantial proportion of
infants and young children with KS fall below the 5th per-
centile for height and weight. Although smaller birth size
has been associated with KS,>>° data on early postnatal
growth are limited. Our findings suggest that clinicians
can offer reassurance for a child with KS falling below
the general population reference curve but tracking appro-
priately on the KS given the expected catch-up growth in
later childhood. However, some conditions that negatively
impact growth have been reported in KS, including early
feeding difficulties, growth hormone deficiency,3"3?

thyroid dysfunction,®* and eosinophilic esophagitis,>> so
patients deviating from these KS growth curves should be
evaluated for causes of poor growth. Future research
should investigate the biologic mechanisms that may con-
tribute to reduced intrauterine and early postnatal growth
in XXY.

This study has several limitations. First, a diagnosis of KS
in PEDSnet has not been independently validated. However,
prior research from our group found a 95% accuracy rate
for a single diagnosis code of Turner syndrome in
PEDSnet, and the reasons for false positives were not appli-
cable to KS,3° so we expect similar reliability here. PEDSnet
data also reflect a clinically ascertained KS population seen
within tertiary care networks and will not capture individ-
uals with undiagnosed KS or those not engaged in specialty
care. Additional limitations include lack of gestational age,
unknown measurement conditions (eg, recumbent vs
standing height, clothed vs unclothed), and potential minor
data inaccuracies despite cleaning. Although our quantile
regression approach smooths across ages and supports
robust percentile estimation, sample sizes remain smaller
particularly at the younger ages, which may increase uncer-
tainty in extreme percentiles. In contrast, the eXtraordinarY
Babies Study provided high-quality, prospectively collected
anthropometric data, but it is currently limited to infants
and young children and includes a more homogeneous sam-
ple. Despite these limitations, this work offers the first clin-
ically relevant reference growth curves for children and
adolescents with KS in the United States, built from a large,
diverse data set.

CONCLUSIONS

We have developed KS-specific growth charts for infants
and youth using a large clinical US data set. Although many
children with KS fall within broad general population
growth ranges, their overall growth trajectory is distinct.
These novel reference curves provide a valuable clinical
tool to support individualized assessment, monitoring,
and counseling for children and adolescents with KS.
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