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Definition Clinical hypoglycemia Clinically important Severe hypoglycemia

alert hypoglycemia

Threshold <3.9 mmol/L or <70 mg/dL <3.0 mmol/L or <54 mg/dL No specific threshold but linked
to symptoms

CGM target <4% or <1 hour/day <1% or <15 min/day
for hypoglycemia
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Autonomic Shakiness, sweatiness, trembling palpitations, pallor

Neuroglycopenic = Poor concentration

Blurred or double vision, disturbed color vision
Difficulty hearing

Slurred speech

Poor judgment and confusion, problems with short-term
memory

Dizziness and unsteady gait

Loss of consciousness, seizure, death

Behavioral rritability, erratic behavior, agitation, nightmares,
inconsolable crying

Non-specific Hunger, headache, nausea, tiredness
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Symptoms of hypoglycemia and physiological counter-
regulatory hormone release occur at a higher glucose level in
children than in adults (16).

Duration
of diabetes

Chronic
hyperglycemia

Recent
hypoglycemia

The symptoms of hypoglycemia lessen with increasing
duration of diabetes. There is a progressive loss of glucagon
response to insulin-induced hypoglycemia over the 12 months
after diabetes onset and it is lost in most people with T1D by
5 years (17, 18). Thus, half of adult patients with long-term
diabetes have experienced unawareness of hypoglycemia,
leading to severe episodes (19), while no data are available for
children and adolescents.

Chronic hyperglycemia and poor glycemic control can result
in an adaptive shift of the threshold of onset for hypoglycemic
symptoms to a higher glucose level (20) than in persons
without diabetes (21), up to normoglycemic levels (16).

Glycemic thresholds for symptoms of hypoglycemia shift to
lower plasma glucose concentrations after recent antecedent
hypoglycemia (22). Hypoglycemia begets hypoglycemia, and
recurrent episodes of mild hypoglycemia contribute to the
development of defective counter-regulatory hormone

responses to subsequent reductions in blood glucose
levels (23).
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N =12

Characteristic (by variable name)

Mean + SD
Adult Height 176.53 £ 5.33
Adult Height SD 0.08 + 0.69
Mid parental height 173.77+ 3.08
Height at Repeat GHST 139.72 £ 13.88
Height SD at Repeat GHST -1.75+0.73
Height SD before GH treatment -1.88 + 0.64
Adult height — Height at Repeat GHST (Delta Height in cm) 36.82 + 11.35
Adult height - mid parental height 2.10 + 4.20
Adult height SD - Height SD at GH start 1.86 + 0.58

p-value®: comparing adult height to repeat GST or mid parental target height.
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Patients using multiple daily
injections

. Clycemia <54 mg/dl (3 mmol/l)

Glycemia <70->54 mg/dl (3.9-3
mmol/l)

Glycemia >70 mg/dl (3.9
mmol/l)
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. Clycemia <54 mg/dl (3 mmol/l)

Patients using automatic insulin

delivery system Glycemia <70->54 mg/d| (3.9-3
mmol/l)

Glycemia >70 mg/dl (3.9
mmol/l)
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MALES FEMALES
(N=42) (N=11)

Characteristics
Mean + SD Mean + SD

Age in years 9.33 £2.58 8.19 £2.76 0.29
Height Z-score -1.76 £ 047 -2.01 £0.28 0.24
BMI Z-score -0.48 £ 0.92 -0.59 £ 1.24 0.58
IGF-1 Z-score -0.99 £ 0.79 | -0.22 £0.74 0.03
Initial GH peak (ng/ml) 1598 £ 5.34 16.70 £ 6.22 0.94

*p-value from Wilcoxon two-sample tests.
Bolded P-values indicate statistical significance.
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GHD vs. GHS GHD vs. GHS at
Repeat GST

Characteristics

p-value®

. 1007 12,04 10.56 1244
Age in years 5,68 L <.0001 & 76 s <.0001 051 0.67
Height Z-score 468 4182 £ 0.63 021 -1.88 -1.85 + 035 0.97 0.14 045
+0.56 +028
Testicular vol 4ml,
eeticuarvolume > 4 5 8 0.083 3 10 0.0082 100 0.13
N (%)
Testosterone in pubertal
76.75 21871 115.11
boys (N=8 0.03 7.90 £ 5.85 0.06 043 047
oys (N=8) +15287 | +28121 +139.50
(ng/dL)
-1.05 -0.90
IGF-1 Z-score 108 +0.84 0.89 109099 | 0.62 064 099
+0.75 +085
Growth hormone 1548 1671 16.61
7594212 | <0001 093 054 <0001
peak (ng/ml) +492 +598 £539

“p-value from Wilcoxon paired-sample test comparing GST1 to Repeat GST within groups for continuous variables, and McNemar’s test for categorical variables.
Pp-value from Wilcoxon two-sample test comparison of GHD and GHS at GST 1 for continuous variables, and chi-square test for categorical variables.

“p-value from Wilcoxon two-sample test comparison of GHD and GHS at Repeat GST for continuous variables, and chi-square test for categorical variables.
Do not have information on growth velocity SDS or IGE-1 z-score at repeat GST.

Bolded P-values indicate statistical significance.
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Repeat GST 1 year after GH

Characteristic

Mean + SD Mean + SD
Height Z-score -1.82 £ 0.63 -1.37 £ 0.58
Height SD gain n/a 0.55 + 022
Growth velocity (cm/year) 298 +132 9.00 + 1.54
Growth velocity SDS -1.19 £ 151 N/A®
IGF-1 Z-score -1.08 + 0.84 N/A

*Height values in this table calculated as change from height right before GH stim.
“p-value from Wilcoxon paired-sample test comparing repeat GST to 1 year after GH.
*p-value from Wilcoxon paired-sample test comparing most recent visit to repeat GST.
“Do not have information on growth velocity SDS or IGF-1 z-score at 1 year after GH.
p-value®: Statistical significance between Repeat GST and 1 year after GH therapy.
p-value® Statistical significance between Repeat GST and most recent visit.

Time since most recent visit is 2.56 + 3.17 years.

Bolded P-values indicate statistical significance.

<.0001

n/a

<.0001

N/A

N/A

Most recent visit
Mean + SD
0.64  1.08
1.21 £0.99
501 3.13
0.82 + 1.66

1.36 + 1.67

p-value

<.0001
0.06

0.005

0.002

<.0001

b
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Subjects Methods Diagnosis Genotype-phenotype

involved (test, normal values) of CAl correlation
De Lind Van 25 children MT (ACTH = 33 pmol/l) 15 (60%) No significant difference in genotype between patients with
‘Wijngaarden, and without CAT
2008 (51)
Corrias, 84 children  LDSST, followed by confirmatory SDSST (cortisol > 4 (4.8%) In patients with del15q the cortisol peak was significantly
2012 (52) 500 nmol/l, for SDSST also an increase in cortisol lower than in mUPD cases; mUPD genetic subclass resulted
of =250 nmol/l) a predictor of peak response
Grugni, 53adults | LDSST, followed by confirmatory SDSST (cortisol > 4(7.5%) Genetic abnormality was not predictive of CAI
2013 (53) 500 nmol/l)
Obrynba, 21 patients | LDSST (cortisol > 427.6 nmol/l) followed by MT 0 No statistically significant difference between del15q and
2018 (54) (4-53 years) (11-deoxycortisol > 200 nmol/l) mUPD in LDSST results
Oto, 2018 (55) 36 children ITT (cortisol > 18.1 pg/dl - 499.3 nmol/l- or 0 In PWS subjects with del15q peak levels of cortisol after
increase in cortisol by > 9.1 pg/dl - 251 nmol/l) ITT were significantly delayed compared to mUPD patients

CAL central adrenal insufficiency; del15q, deletion of chromosome 15; I, insulin tolerance test; LDSST, low-dose and standard dose Synacthen stimulation test; MT, metyrapone test; mUPD,
maternal uniparental disomy; SDSST, standard dose Synacthen stimulation test.
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Objective

Subjects

Bakker
NE,
2015 (85)

Jorgensen
AP,
2013 (86)

Longhi S,
2015 (87)

Nakamura
Y, 2014 (97)

Panfili FM,
2023 (89)

Barrea L,
2020 (90)

Brunetti G,
2018 (91)

Faienza
MF,
2021 (95)

Faienza
MF,
2023 (96)

To determine effects of long-term GH

treatment and puberty on BMD of
total body and lumbar spine

To investigate bone mass in a group
of adult PWS subjects and study the
effects of GH treatment on BMD

To evaluate bone geometry, density
and strength in a group of adult
obese patients with PWS and to

examine the effect on bone of
treatment with GH and sex steroids

To investigate BMD in PWS patients
and to verify the efficacy of and
scoliosis deterioration with GH
administration for osteoporosis

To analyze 250HD levels in pediatric
PWS patients in comparison with a
control group

To investigate 250HD levels and the
dietary vitamin D intake in
PWS adults

To test the hypothesis that the levels
of bone remodeling mediators
(RANKL, OPG, sclerostin, DKK-1
serum levels, and bone metabolism
markers) may be altered in
PWS subjects

to determine circulating levels of
irisin in children and adult
PWS patients

To evaluate LIGHT serum levels and
to identify correlations with
parameters of bone and
fat metabolism

77 children with PWS who remained
prepubertal during GH treatment for
4 years and 64 children with PWS
who received GH treatment for 9
years participated in the study

46 adults with PWS were
randomized to GH or placebo for 12
months, followed by open
prospective GH for 24
additional months

41 adults with PWS treated with GH
and 46 healthy controls

148 PWS (141 treated with GH)
patients who underwent lumbar
spine BMD testing

192 children and adolescents with
PWS and 192 healthy controls

15 PWS adults and 15
control subjects

12 PWS children, 14 PWS adults
and 31 healthy controls

78 subjects with PWS (26 children
and 52 adults) and 80 healthy
controls (26 children and 54 adults)

8 children and 52 adult PWS
patients compared to age and sex-
matched controls

Total body BMD and lumbar spine BMD remain stable in prepubertal
PWS children but decreases during adolescence, due to the incomplete
pubertal development

No changes in BMD were observed with continuous GH treatment for
24 months

GH treatment improves bone geometry but not bone density. Bone
strength was significantly reduced in PWS patients who did not
receive GH and had been treated with sex steroids.

61.5% of subjects had low BMD; GH administration signiﬁcanlly
improved the lumbar BMD

No statistically significant differences in 250HD levels were observed

between the PWS population and the controls; a slightly decrease was
observed in obese than normal weight PWS

PWS had lower 250HD levels than in the control group, regardless of
body fat differences

High RANKL and low OPG serum levels were found both in children
and adults; sclerostin serum levels were significantly higher in children
and lower in adults than controls

Irisin serum levels in PWS patients did not differ when compared with
controls but both pediatric and adult PWS with del15q displayed
lower irisin levels than controls while no difference was observed

between PWS subjects with mUPD and healthy controls; in pediatric
PWS the vitamin D levels affected irisin serum concentration

Serum LIGHT levels were significantly higher in both PWS children
and in PWS adults than controls; LIGHT was also negatively
correlated with DEXA

BMD, bone mineral density; del15q, deletion of chromosome 15; DEXA, dual-energy x-ray absorptiometry; GH, growth hormone; mUPD, maternal uniparental disomy; RANK, receptor
activator of nuclear factor-kB; RANKL, RANK ligand; OPG, osteoprotegerin; 250HD, 25-hydroxy vitamin D.
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GH secretion
in PWS

Genotype-Pheno-

type correlations

Di Giorgio G,
2014; Marostica
E, 2013; Alves C,
2020; Grugni G,

Correlation
between different
PWS genotypes
and incidence

Patients with mUPD have a higher
incidence of GHD than those with
deletion while no differences have
been reported between individuals

2011 (100, of GHD with both type I and type
107-109) 11 deletions
Marostica E, Correlation A correlation between the GH
2013 (108) between GHD and response to stimulation and BMI
BMI in has been demonstrated only for
PWS genotypes individuals with paternal deletion
Di Giorgio G, Response to Patients with paternal gene
2014 (107) stimulation tests microdeletions present better GH
differs in different responses to stimulation tests with
PWS genotypes respect to PWS patients
with mUPD
Grugni G, Prevalence of Patients with del15q had higher GH
2021 (114) GHD in PWS peak response to GHRH+arginine
during the compared with subjects with mUPD
transition phase
Grugni G, Comparison of Subjects with mUPD had a lower
2011 (117) stimulated GH mean peak GH response and

response in adults

with PWS due to
different
genetic subtypes

integrated GH secretion than those
observed in patients with del15q

BMI, body mass index; dell5q, deletion of chromosome 15; GH, growth hormone; GHD,
growth hormone deficiency; GHRH, growth hormone-releasing hormone; mUPD, maternal
uniparental disomy.
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Author,

Study design

Study

Outcomes

Further considerations

year

Talebizadeh,
2005 (168)

Kennedy,
2006 (169)

Brambilla,
2011 (174)

Grugni,
2013 (172)

Lacroix,
2015 (176)

Coupaye,
2016 (137)

Laurier,
2015 (177)

Marzullo,
2020 (179)

Mai,
2022 (180)

and purpose

Cross-sectional study;
To examine difference in
metabolic profile between PWS
vs OC subjects

Cross-sectional study;
To examine diabetes and
cardiovascular risk in PWS
subjects compared with
OC subjects.

Cross-sectional study;
To estimate the frequency of
Met$ and its components in
PWS pediatric subjects

Cross-sectional study;
To estimate the occurrence of
MetS and its components in
PWS adult subjects

Cross-sectional study;
To compare several MetS and
obesity parameters between
PWS and OC subjects

Observational study;
To compare body composition
and metabolic profile between
PWS genotype subgroup.

Retrospective study;
To analyze medical,
psychosocial and
social features of PWS subjects
according to gender, age,
and genotype.

Cross-sectional study
To evaluate MetS parameters,
serum ureic acids and its
metabolic effect in PWS subjects
compared with OCs.

Cross sectional study
To explore the role of
circulating
irisin in relation to the
metabolic profile and body
composition in obese pediatric
population with and
without PWS

population

37 PWS:
20 dell5q, age 22.4 +
74y,
17 mUPD, age 24.2 +
97y,
18 OC:
259+ 133y,

20 PWS:

13 dell5q, 7 mUPD;
age: 27.7 + 10.3.
14 OC:
age: 269 + 114y

109 PWS (50 obese
and 59 non-obese):
58 dell5q, 31 mUPD,
20 MET+;
age: obese 11+ 8.1 y;
non-obese 10,5+ 6 y
4 T2DM;

69 GHt.

96 OC:
age: 10 £ 58y

108 PWS (87 obese
and 21 non-obese):
73 del15g; 27 mUPD;
2 TRAS; 6 MET+
age: obese 26 + 9 y;
non-obese 21 + 9y.
23 T2DM
85 OC:
age: 28+ 8y

42 PWS: 27 dell5q;
14 mUPD; 1
IMPRINTING
MUTATION.
(34 MET+ excluded
from analysis);
age: 255+ 89 y;
10 T2DM
420C
age: 27.5+9.0y

73 PWS:
47 dell5q 26.5 + 9.9
b
27 mUPD 23.7 £ 6.9
¥
Age: 255 £89y;
14 T2DM

154 PWS: 101 dell5q,
24 mUPD, 3
IMPRINTIG

DEFECT, 23 MET+,

3 TRAS;
age: 28.4.

89 PWS: 67 dell5q,
21 mUPD, 1 MET+;
age: 284 £ 87y
180 OC
age: 29875y

25 PWS: 15 dell5q,
10 mUPD.
age: 1.1 £06y
250C
age: 126 £ 0.7y

Positive correlation in PWS del15q group
between:
- Cholesterol and glucose;
- Triglyceride and VFA;
- VFA and insulin;
- Insulin and triglyceride;
- Insulin and total cholesterol.
Positive correlation in PWS del15q and mUPD
group between glucose and triglyceride;

No relevant differences in adiponectin and other
variables between PWS del15q and PWS
mUPD subjects.

No differences in evaluated parameters between
PWS genotypes.

Lower risk in PWS del15q for low HDL
Lower MetS risk in PWS dell5q
among genotypes

Lower BMI in PWS mUPD compared with PWS
dell5q.
No differences in the body compositions or
metabolic phenotypes or Adipocyte volume
between the genotypes (thus, higher relative
values in PWS mUPD normalized for BMI).
No difference in transcriptomic signature
between the genotypes

Significantly higher BMI in del15q subjects
Significantly higher HbALc in del15q subjects
without diabetes, compared with mUPD patients.
No differences in endocrine profile between
del15q and mUPD.

Higher proportion of percent body fat, adipocyte
size and insulin resistance (related to BMI) in
UPD compared with del15q.

Lower BMI, percentage of body fat and adipocyte
size in del15q subjects treated with GH,
compared with mUPD

Significantly higher BMI in del15q group
compared with non-del15q group.

No differences in the evaluated parameters
between PWS genotypes.

significantly lower irisin levels in del15q group,
compared with OC.

possible different VFA regulation

between PWS and simple obesity
subjects.

Lower Insulin resistance in PWS.

Higher adiponectin levels and less
insulin resistance (proportionate to
the obesity status) in PWS
compared with OC subjects

Low MetS frequency in non-obese
PWS.

Similar Met$ frequency in obese
PWS and OC

healthier MetS parameters in non-
obese PWS compared with obese
PWS and OC.

Lower trunk FM and better
metabolic profile in PWS.
Significantly higher adipocyte size
in PWS vs OCs.

Decreased HDL as the most
frequent type of dyslipidaemia,
with no difference between
genetic subtypes

Lower serum uremic acid levels in
PWS compared with OC.

Lower irisin levels in PWS
compared with OC,
Strong association between irisin
with insulin resistance, C-peptide
and insulin OGTT 120’ levels.

BMI, body mass index; del15q, deletion of chromosome 15; EM, Fat mass; GHt, GH treatment; GIP, glucose-dependent insulinotropic polypeptide; GLP1, glucagon-like peptide-1; HbAlc,
glycosylated hemoglobin; HDL, High density lipoprotein; HOMA, homeostasis model assessment; hs-CRP, high sensitivity C-reactive protein; MET+, positive methylation test, cryptogenic;
MetS, Metabolic syndrome; mUPD, maternal uniparental dysomy; OC, obese control; OGTT, Oral Glucose Tolerance Test; QUICKI, quantitative insulin sensitivity check index; SEA,
Subcutaneous fat area; TRAS, de novo translocation involving chromosome 15; T2DM, type 2 diabetes mellitus; VFA, visceral fat area; y, years.
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Favours [control] conventional treatment

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD _Total _Mean SD Total Weight IV, Random. 95% CI IV, Random. 95% CI
21.11,25 (OH) 2D

Imel, E. A 5864 1384 25 4776 1812 27 52% 0.66(0.10,1.22) I~
Ewert, A. 69.68 13.69 65 5848  31.52 65 53% 0.46 (0.11,0.81) I
Subtotal (95% CI) 90 92 10.5% 0.51[0.22,0.81] "
Heterogeneity: Tau*= 0.00; Chi*= 0.36, df=1 (P = 0.55); F= 0%

Test for overall effect: Z= 3.41 (P = 0.0006)

2.1.2 Serum phosphorus

Martin Ramos, S. 316 0.046 5 21 0124 5 16% 10.24 [4.34,16.13]

Paloian, N. J. 35 018 12 26 0.05 12 41% 6.25[4.186, 8.35] ——
Brener, R. 3.63 0.53 10 3.03 0.85 10  5.0% 0.81[-0.11,1.73) ™

Imel, E.A. 3.24 0.4 29 2.56 0.34 32 52% 1.82(1.21,2.42) -
Ewert, A. 3.007 0.31 65  2.201 0.496 65 53% 1.94 [1.52, 2.36) =
Subtotal (95% CI) 121 124 21.3% 2.56 [1.40,3.72] L 2
Heterogeneity: Tau*=1.18; Chi*= 29.77, df= 4 (P < 0.00001); F=87%

Test for overall effect: Z= 4.32 (P < 0.0001)

2.1.3 TmP/GFR

Martin Ramos, S. 28 0528 5 1.24 01416 5 39% 3.65(1.25,6.04) —=
Paloian, N. J. 312 022 12 183 047 12 41% 6.34 [4.22, 8.45) ——
Imel, E. A 3.39 0.72 23 1.87 0342 28 51% 2.75(1.96, 3.53] =
Ewert, A. 2706 0.279 65  1.848 0.29 65 52% 3.00 (2.49, 3.50] -
Subtotal (95% CI) 105 110 18.3% 3.49[2.48,4.51]

Heterogeneity: Tau®= 0.64; Chi*=10.10, df= 3 (P = 0.02); F= 70%

Test for overall effect: Z= 6.73 (P < 0.00001)

2.1.4RSS

Paloian, N. J. 1.4 0 12 3 0 12 Not estimable

Imel, E. A 113 0.145 28 248 0138 32 44% -9.43[11.25,-7.61] -

Subtotal (95% CI) 40 44 44% -9.43[11.25,-7.61] >

Heterogeneity: Not applicable

Test for overall effect: Z=10.17 (P < 0.00001)

216 ALP

Imel, E. A. 380.04 12.365 29 48866 18.132 32 48% -6.85[-8.20,-5.49] -

Paloian, N. J. 408 84 12 593 93 12 5.0% -2.02[-3.03,-1.00] -

Brener, R. 3004 127.8 10 4873 140 10  5.0% -1.34 [-2.33,-0.34) i

Ewert, A. 322 51 65 439 835 65 53% -1.68[-2.08,-1.28] >

Subtotal (95% CI) 116 119 20.0% -2.89 [-4.72, -1.06] >
Heterogeneity: Tau®= 3.22; Chi*= 53.45, df= 3 (P < 0.00001); F=94%

Testfor overall effect: Z=3.10 (P = 0.002)

2.1.7 6MWT

Imel, E. A, 7 9 13 -1.2 8 20 51% 0.95 (0.21, 1.69] l';
Subtotal (95% Cl) 13 20 5.1% 0.95[0.21, 1.69]

Heterogeneity: Not applicable

Test for overall effect: Z= 2.52 (P = 0.01)

2.1.8 Height Z score

Imel, E. A -0.84 0.38 28 -2.51 0.28 32 5.0% 4.99(3.94,6.04) -
Brener, R. -1.45 0.81 10 -1.61 0.79 10 51% 0.19[-0.69,1.07) T
Paloian, N. J. -1.64 011 12 -2.24 1.57 12 51% 0.52[-0.30,1.34) i i
Ewert, A. -25 0.6 65 -26 06 65 53% 0.17[-0.18,0.51] T
Subtotal (95% CI) 15 19 20.4% 1.43[0.36, 3.21] >
Heterogeneity: Tau®= 3.13; Chi*= 73.61, df = 3 (P < 0.00001); F= 96%

Testfor overall effect: Z=1.57 (P=0.12)

Total (95% Cl) 600 628 100.0% 0.77 [-0.14,1.67] _r
Heterogeneity: Tau® = 4.01; Chi*= 715.72, df = 20 (P < 0.00001); F= 97% 5 P 5 5 20

Test for overall effect: Z= 1.66 (P = 0.10)
Test for subaroun differences: Chi*=174.97. df=6 (P < 0.00001). F= 96.6%

Favours [control] Favours [experimental]
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Burosumab

comtrol

or Subgrou Mean 5D Total Mean 5D Total
1.9.1 6MWT
Imel, E. A 7 2| 13 -1.12 2 20 3Ira5%
Linoglart, A. 329 1.841 2 0 13.2a87 26 491%
Mamhba, M. 08 1454 15 I 13.49 15 134%
Subtotal (95% CI) 54 61 100.0%

Heterogeneity: Tau®=129 Chif=222 dfi=2 (P=033), F=10%

Test for overall effect: £= 2.36 (P =0.02)

Mean Difference

Weight N, Random, 95% CI

.20 [2.18, 14.22]
326 [-1.80, 8.20]

0.50 [-10.00, 11.00]
4.74 [0.81, B.67]

-100

Mean Difference
I, Random, 95% CI

Sl a al
Favours [control] Favours [experimental]

100
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Burosumab comnmtrol Mean Difference Mean Difference

or Subgrou Mean 5D Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.10.1 Height £ score

Brener, K. -1.45  0.81 1m -1.61 0749 m 13.7% 016 [-0.54, 0.86]
Ewert, A -2.4 0.6 65  -2.6 0.6 5 15.5% 010011, 0.31]
Imel, E. A -0.84 0348 28 -281 028 a2 15.6% 1.67 [1.580,1.84]
Lew-Shraga, v, -1.88  1.049 a3 -1485 112 a5 145% 0.07 [-0.46, 0.60]
Linoglart, A. -1.85 0.042 24 172 1026 26 15.0% 07 [-0.22, 0.56]
FPaloian, M. J. -1.64  0.11 12 -224 148 12 13.0% 0.60 [-0.24,1.44]
Winte, M. P, -1.65 112 13 -1.4 1.2 13 12.7% -0.29 [-1.14, 0.64]
Subtotal (95% CI) 185 193 100.0% 0.38 [-0.35, 1.11]

Heterogeneity: Tau®= 0.89; Chi*=168.94, df=6 (F = 0.00001}); F= 96%
Testfor overall effect: £=1.02 (P =0.31)

-4 -2 0 P 4
Favours [control] Favours [experimental]





OPS/images/back-cover.jpg
Frontiers in
Endocrinology

Explores the endocrine system to find new.
therapies for key health issues

The second most-cited endocrinology and
metabolism journal, which advances our
understanding of the endocrine system. It
uncovers new therapies for prevalent health issues
such as obesity, diabetes, reproduction, and aging

Discover the latest
Research Topics






OPS/images/fendo.2024.1406931/table3.jpg
Median age Testing Cutoff points in tests Treated Prevalence

(range)/mean  method with GH/ of CAH (%)
age (SD)* untreated
(%)

de Lind van 25 9.7 (3.7-18.6) MT 11-DOC >200 nmol/L (7 pg/dL) 25/0 (100%) 60
‘Wijngaarde
etal. (3)
Connell 4 7.16 (0.43-16.27) LDAT Cortisol >18 pg/dL (500 nmol/L) for all tests Lack of data 4
etal. (4) 6 SDAT (1 pt in ITHT)

15 IHT
Nyunt 41 7.68 (+ 5.23)* LDAT Cortisol >18 pg/dL (500 nmol/L) for all tests 19/22 (46%) 0
etal (5)
Corrias 84 7.7 (£ 5.0* LDAT Cortisol >18 pg/dL (500 nmol/L) 53/31 (63%) 14.2
etal. (6) (9 had HDST 4.8

both

tests)
Beauloye 20: 455 (0.8-14.7) GST Cortisol >20 pg/dL (550 nmol/L) and/or delta 5/15 (25%) 5/0*
etal (15) 14 5.6 (3.5-14.4) IIHT cortisol* >9.0 pg/dL (250 nmol/L) for both tests

7

(1 had

both test)
Obrynba 21 13.9 (+ 10.9)* LDAT Cortisol 215.5 pg/dL (428 nmol/L) 16/5 (76%) 29
etal. (8) MT 11-DOC >200 nmol/L (7 pg/dL) 0
Otoetal. (7) 36 20 (0.6-12.0) IHT Cortisol >18 pg/dL (500 nmol/L) 0/36 (0%) 0
Angulo 128 8.63 (+5.3)* No test, only Normal ranges: 128/0 (100%) 0
etal. (18) (0.3-18) morning ACTH Cortisol 3-25 pg/dL (83-690 nmol/L)

and cortisol ACTH 9-57 pg/mL (2-13 pmol/L)

Grootjen 93 0.97 (0.48-4.81) MT ACTH peak >13 pmol/L (59 pg/mL) 75/18 (76%) 0
etal. (19) (30 had 11-DOC >200 nmol/L (7 pg/dL) 30/0 (100%)

two 11/0 (100%)

times)

(11 had

three

times)

(1 had

four

times)
Our study 46: LDAT >181.2 ng/mL (500 nmol/L) 34/46 (74%) 22

45 GST >199.3 ng/mL (550 nmol/L) and/or delta cortisol

(2 patients >9.0 pug/dL (250 nmol/L) or doubling/triplication of

had two baseline cortisol for both tests

times)

13

(11 had

both tests)

CAL central adrenal insufficiency; MT, metyrapone test; LDAT, low-dose ACTH test; HDAT, high-dose ACTH test; IIHT, insulin-induced hypoglycemia test; GST, glucagon stimulation test;
delta cortisol—an increase of cortisol calculated between the lowest cortisol and the highest cortisol level during the stimulation test.
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EXCEPTIONS | - Hypoglycemia with exercise
(more carbs) - When the PWD suspects a significant overestimation of
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WAIT 15 minutes before re-treating hypoglycemia to avoid
oscillating glucose levels
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Mean bone Mean Mean rhGH dose Median

age (years) BMI (SD) = (mg/kg/week) IGF-1 (SD)
Treated
with thGH 34 | 16 18 95 9.7 -030 230 021 1.8 53
Untreated
withthGH 12 6 6 | 117 119 -2.84 258 = -16 5.4
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LDAT

GST

Basal ACTH (pg/mL),

normal range, 10-60
pg/mL

10.2-61.3
28.1

222-249
235

10.2-45.5
35

15.2-37.3
268

10.2-61.3
27.5

10.2-45.5
29.5

Basal cortisol (ng/mL.
normal range, 50-230
ng/mL

34.6-190.4
93.5

43.5-159.7
82.5

55.3-179.4
73.9

54-73.4
63.7

34.6-190.4
79.0

54-179.4
80.4

Peak
cortisol
(ng/mL)

162-355.8
245.6

165.4-316.8
2233

161.2-312.5
246.6

233.9-2453
239.2

162-355.8
2352

161.2-312.5
236.0

Delta of cor-
tisol in test
(ng/mL)

64.3-287.3
1524

75-187.9
117.7

93.6-246.1
175.8

179.9-209.8
194.9

64.3-287.3
152.2

93.6-246.1
1799

No. of tests with dou-
bling/triplication of base-
line cortisol

30/33

8/10

7/8

2/2

38/43

9/10
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Burosumabh control Mean Difference Mean Difference

or Subgrou Mean 5D Total Mean 5D Total el IV, Random, 95% CI N, Random, 95% CI

1.8.1 ALP

Brener, K. 2374 1426 10 4873 140 10 21% 1499027376, -26.04]
Ewert, A 322 a1 B4 439 a33.4 65 27 1%  -117.00[-140.79, -93.21]
Imel, E. A J80.04 12365 29 483866 18132 42 4548% 10862 [-116.35,-100.89]
Lew-Shraga, v, 351 a2 35 4644 1579 35 22%  -113.40[172.34, -54 46]
Linoglart, A. agz2.4a2 87 .4 26 461.92 110.209 26 3.7 % -THA0[-135.94 -22 86]
FPaloian, M. J. 408 a4 12 93 83 12 59% -185.00[-255.90,-114.10]
Winte, M. P, 3354 ar.a 13 5484 193.8 13 24% - 310[328.71,-97.49]
Subtotal (95% CI) 190 193 100.0% -116.66 [-135.09, -98.24]

Heterogeneity: Tau*=178.62; Chi*=9.34, df=6 (F=0.16); F= 36%
Testfor overall effect: £=12.41 (F = 0.00001)

-1000 -500 1] a00 1000
Favours [experimental] Favours [control]
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or Subgrou
1.4.1 TmP/GFR

Ewert, A

Imel, E. A.
kubota, T.
Lew-Shrada, .
Linglart, A.
Martin Ramos, 5.
Mamba, M.

Faloian, M. J.
Subtotal (95% CI)

Burosumab
Mean SD  Total

2706 0279 i1
339 072 23
362 0453 20

3.3 0.6 35
3316 0626 24
2.8 0528 o
a.h 0.6 14

212 0272 12
199

Mean

1.848
1.87
2.3
2.2
2176
1.24
2.4
1.83

control
5D Total
0249 b5
0.342 28
0.4 200
0.6 25
0.49245 25
01416 al
0.4 15
017 12
205

Mean Difference

Weight N, Random, 95% CI

16.3%
12.1%
121%
12.9%
11.7%

5.9%
10.5%

15.5%
100.0%

Heterogeneity: Tau®= 0.07, ChiF=40.01, df= 7 (F = 0.00001}; F=83%
Test for overall effect: £=11.487 (F = 0.00001)

0.96 [0.76, 0.95]
1.52[1.20,1.84]
1,32 [1.00, 1.64]
1.10[0.82,1.35]
1.14 [0.80, 1.45)
1.56 [1.08, 2.04]
1.20[0.20, 1.60]

1.20[1.13,1.45]
1.22 [1.02, 1.43]

Mean Difference
I, Random, 95% CI

Favours [control]

2 4
Favours [experimental]
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Burosumab comtrol Mean Difference Mean Difference

or Subgrou Mean 5D Total Mean Weight IV, Random, 95% CI I, Random, 95% CI

1.4.1 TmP/GFR

Imel, E. A 239 072 23 187 0342 28 106% 1.5211.20,1.84]
Fubota, T, 362 043 20 2.3 0.4 20 10E6% 1.321[1.00,1.64]
Lew-Shraga, v 3.3 0.6 a5 22 0.6 a5 137% 1.101[0.82,1.28]
Linglar, A. 2316 [0.BER 24 2176 04925 25 H.6% 1.14 [0.80,1.48]
Martin Ramos, 5. 28 04528 8 1.24 01416 al 4 7% 1.86 [1.08, 2.04]
Mamhba, M. J.6 0.6 15 24 0.4 15 f.9% 1.20[0.80, 1.60]
Faloian, M. J. 212 022 12 1.83 07 12 438% 1.291[1.13,1.44]
Subtotal (95% CI) 134 140 100.0% 1.28 [1.18, 1.39]

Heterogeneity: Tau®= 000 Chi*=594 di=6 (P =043} F=0%
Testfor overall effect: £= 24 16 (F = 0.00001)

Favours [control] Favours [experimental]





OPS/images/fendo.2024.1414509/fendo-15-1414509-g007.jpg
Burosumab comnmtrol Mean Difference Mean Difference

or Subgrou Mean 5D Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.5.1 RSS

Imel, E. A 113 0145 28 248 0138 42 928%  -1.35[1.42 -1.28]
Lewy-Shraga, v 0.4 0.6 g5 1.7 1 a5 3.2%  -1.20[-1.89, -0.81]
Linoglart, A. 0.74 0.1 2B 1892 1172 2 23% -117 [F1.62,-0.72]
Mamhba, M. 0.4 0.8 15 1.3 1.2 15 0.9% -0.80[F1.53,-0.07]
Faloian, M. J. 1.4 1] 12 3 1] 12 mot estimahble
Witnte, bl P 1.2 0.4 13 24 1.4 13 07% -1.70[2.51,-0.89
Subtotal (95% CI) 129 133 100.0% -1.34 [-1.41, -1.27]

Heterogeneity: Tau®= 000 ChiF= 3949 di=4 (FP=041), F=0%
Test for overall effect: £= 37.87 (F = 0.00001)

-10 -h a a 10
Favours [experimental] Favours [control]
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Burosumabh comntrol

or Subgrou Mean 5D Total Mean 5D Total
1.8.1 ALP
Brener, K. 2374 1426 10 4873 140 10
Ewert, A 322 a1 B4 4349 g83.4 B4
Imel, E. A J80.04 12365 29 48866 18132 32
Lew-Shraga, v, 351 a2 35 4644 157.9 25
Linoglart, A. agz2.4a2 87 .4 26 46192 110,209 2F
Mamhba, M. 1,120 280 15 1,589.3 J6R.9 15
Faloian, M. J. 4048 24 12 a93 H3 12
Witnte, M. P 3354 arv.a 13 5484 193.8 13
Subtotal (95% CI) 205 208

Heterogeneity: Tau®= 606.26; Chi*=18.40, df=7 (P =0.01};, F= 62%
Test for overall effect: £=9.21 (F = 0.00001)

4.1%
24.8%
30.1%
12.4%
13.0%

1.3%

H.8%

4. 6%
100.0%

Mean Difference
I, Random, 95% CI

149,90 [-272.76, -26.04]
-117.00 [-140.79, -93.21]
10862 [[116.25, -100.59]
113,40 [-172.24, -54.45]
-79.40 [-135.04, -22 56]
46930 [702.87, -235.79]
~185.00 [-255.90,-114.10]

21310 [-328.71, -07 49
-125.98 [-152.79, -99.17]

Mean Difference
IV, Random, 95% CI

-1000 -500
Favours [experimental]

0

a00
Favaours [control]

1000
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Burosumaly control Mean Difference Mean Difference

or Subgrou Mean 5D Total = I, Random, 95% CI IV, Random, 95% CI

1.1.11,25 (OH) 2D

Ewert, A, Y968 1369 b5 42848  31.52 B5  151%  11.20[2.85,19.55]
Imel, E. A A8.64 13.84 28 A7 TR 18172 27T 148% 1083 [215, 19.61]
kubota, T. b3.1 10.1 200 293 17.3 200 14.9% 33.80[25.02, 42.498]
Lew-Shraga, v, B3 24 35 453 21 25 140%  1r.70[FA3, 28.27]
Linoglart, A. 955 29.312 26 41.28 21.967 26 123% 28271419, 42.348]
Mamhba, M. f3.2 11.1 159 247 12.7 15 15.0% 38.450[29.96, 47.04]
Winte, M. P, a6.o 10.3 13 448 17.6 13 12.8% 12000491, 23.04]
Subtotal (95% CI) 199 201 100.0% 21.73[12.43, 31.03]

Heterogeneity: Tau®=131.21; Chi®= 3847, df=6 (P = 0.00001); F= 84%
Test for overall effect: £=4.598 (F = 0.00001)

-100  -a0 1] al 100
Favours [control] Favours [experimental]
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Burosumaly control Mean Difference Mean Difference

or Subgrou Mean 5D Total Weight IV, Random, 95% CI N, Random, 95% CI
1.1.11,25 (OH) 2D
Ewert, A, Y968 1369 b5 42848  31.52 b5  Z26.4%  11.20[2.85, 19.599]
Imel, E. A A8.64 13.84 28 A7 TR 18172 2T 2489% 1088[2145, 19.61]
Lew-Shraga, v h3 24 a5 453 21 35 19.0% A7 70[F.13, 28.27]
Linglar, A. B9.55 20312 26 4128 21.967 26 12.0% 28271419, 42.319]

Whyte, M. P. a6.8 10.3 12 448 17.6 13 17 7% 120008917, 23.04]
Subtotal (95% CI) 164 166 100.0% 14.55[9.22, 19.88]

Heterogeneity: Tau®= 987 Chi*=546, df=4 (P=024) F=27%
Test for overall effect: £= 535 (F = 0.00001)

-100  -50 1] al 100
Favours [control] Favours [experimental]
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Burosumab comnmtrol Mean Difference Mean Difference

or Subgrou Mean 5D Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.2.1 Serum phosphorus

Brener, K. 2.88 0.4 1m 303 085 110 1.9% 0.85 [-0.06, 1.16]
Ewert, A 3.007 0.3 65 2201 04496 5 15.0% 0.81 [0.66, 0.95]
Imel, E. A 3.24 0.4 29 286 034 a2 117% 0.68 [0.49, 0.87]
kKubota, T. 282 0449 20 2.8 0.4 20 7.2% 1.02 [0.74,1.20]
Lewy-Shraga, v 3.7 0.4 g5 27 0.7 a5 7. 6% 1.00[0.73, 1.27]
Linoglart, A. 3.3 0438 2B 238 0405 2 8.7 % 0.92 [0.62, 1.16]
Martin Ramaos, S. 216 0.046 ] 21 0124 A 1T7.2% 1.06 [0.94,1.18]
Mamhba, M. 3.8 044 15 2B 0.3 15 7.3% 0.90[0.63, 1.17]
FPaloian, M. J. 348 019 12 26 0.0% 12 17.6% 0.90 [0.79, 1.01]
Winte, M. P, 2.8 0.4 13 2.8 0.3 13 a.9% 1.00 [0.68, 1.22]
Subtotal (95% CI) 230 233 100.0% 0.90 [0.82, 0.99]

Heterogeneity: Tau®=0.01; Chi*=16.99, df =9 {F =005 F=47%
Test for overall effect: £= 20.06 (F = 0.00001)
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Favours [control] Favours [experimental]
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