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KEYWORDS Abstract

Growth hormone; Introduction: Treatment with recombinant human growth hormone (rhGH) has been shown to
GH permanent improve adult height in pediatric patients with GH deficiency (GHD). However, reassessment of
deficiency; patients after they reach their final height shows some of them have permanent GH deficiency
Transient GH (PGHD), while others had a transient deficiency (TGHD). The study objective was to assess, in
deficiency; a cohort of pediatric patients with GHD, potential differences in response to treatment with
Adult height; rhGH depending on whether deficiency is permanent or transient.

Growth velocity Materials and methods: A retrospective study of 89 patients with GHD, who were monitored

from diagnosis to adult height. Clinical, auxological, radiographic and laboratory variables were
collected at diagnosis, after the first year of treatment, and when they had reached their adult
height.

Results: PGHD was found in 28% of patients. Initial height was —2.46 +0.86 SD and —2.24 +0.68
SD in subjects with PGHD and TGHD respectively. Peak GH level at diagnosis was 4.26 +2.78
and 6.20+2.01ng/ml (p<0.01) in the PGHD and TGHD groups respectively. After the first year
of treatment, increase in growth velocity was greater in the PGHD group: 4.33 +3.53 SD vs.
2.95+2.54 SD in the PGHD group (p=0.043). Final height was —0.81 +0.87 SD in the PGHD and
—0.95+0.83 SD in the TGHD group (p=0.47).

Conclusions: Patients with PGHD had a better short- and long-term response to rhGH. They also
showed lower GH levels in stimulation tests at diagnosis, as previously reported.
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transitorio de hormona del crecimiento. Respuesta al tratamiento y talla final

Resumen

Introduccién: El tratamiento con hormona de crecimiento recombinante (rhGH) ha demostrado
mejorar la talla adulta de los pacientes pediatricos con déficit de GH (DGH). Sin embargo,
cuando los pacientes son reevaluados al llegar a la talla final, se evidencia que existen pacientes
en los que el déficit de GH es permanente (DPGH) y otros en los que el déficit ha sido tran-
sitorio (DTGH). El objetivo es evaluar, en una cohorte de pacientes pediatricos con DGH, si
existen diferencias en la respuesta al tratamiento con GH en funcion de que dicho déficit sea
permanente o transitorio.

Materiales y métodos: Estudio retrospectivo de 89 pacientes con DGH, que fueron seguidos
desde el diagnostico y durante todo el seguimiento hasta la talla adulta. Se obtuvieron paramet-
ros clinicos, auxologicos, radiologicos y analiticos al diagnostico, asi como tras el primer ano
de tratamiento y en la revision de la talla final.

Resultados: El 28% de los pacientes presentaron un DPGH. Talla inicial de —2,46 + 0,86 DE en
el DPGH y —2,24 + 0,68 DE en el DTGH. El valor pico de GH al diagnéstico fue de 4,26 4 2,78 y
6,20 + 2,01 ng/mL, respectivamente (p < 0,01). Tras el primer afio de tratamiento el incremento
de la velocidad de crecimiento fue mayor en el grupo de DPGH: 4,33 + 3,53 DE vs. 2,95 + 2,54
DE (p = 0,043). Talla final de —0,81 + 0,87 DE los DPGH y de —0,95 + 0,83 DE los DTGH (p = 0,47).
Conclusiones: Los pacientes con DPGH obtienen un mayor beneficio del tratamiento con rhGH
tanto a corto como a largo plazo. Ademas, muestran niveles mas bajos de GH en las pruebas de
estimulo al diagnostico, como ha sido descrito previamente.

© 2019 SEEN y SED. Publicado por Elsevier Espafa, S.L.U. Todos los derechos reservados.

Introduction

Short stature and growth retardation in children are common
problems in clinical practice. Since the approval of recom-
binant growth hormone (rhGH) for the treatment of growth
hormone (GH) deficiency in 1985 by the United States Food
and Drug Administration (FDA), many studies have demon-
strated its effectiveness in improving adult height or final
height." In Spain, the use of rhGH has been approved not
only for classical GH deficiency, but also for Turner syn-
drome, small for gestational age cases, chronic renal failure,
SHOX gene alterations and Prader Willi syndrome.

Over the years, the diagnostic criteria for GH defi-
ciency (GHD) have been modified, and there is controversy
regarding its definition, as well as the parameters of good
response and treatment benefit after the end of growth.
Classically, a diagnosis of GHD was established when the GH
peak was 10ng/ml or less after two stimulus tests (cloni-
dine, insulin-induced hypoglycemia, propranolol-exercise,
etc.). Deficiency was considered to be severe when the level
was 5 ng/ml or lower, depending on the analytical technique
employed.>® At present, a response of <7.7 ng/ml after stim-
ulus testing is considered pathological, depending on the
measurement technique used.’

Likewise, differences have been described in the short-
and long-term response between patients with permanent
growth hormone deficiency (PGHD) and those with tran-
sient deficiency (TGHD). Patients with TGHD are diagnosed
on reaching adult height, when upon re-evaluation (in the

transition period) they are seen to reach a normal peak
GH value (different cut-off points have been reported: GH
>5ng/ml, >5.62ng/ml, >6.1ng/ml) in the insulin-induced
hypoglycemia test or exhibit normal IGF-1 levels.?-"° In
Spain, adult GHD is diagnosed when a peak GH level of
3ng/ml or less is obtained after a stimulus test (with
the insulin-induced hypoglycemia test as the first option),
according to the criteria of the Growth Hormone Advisory
Committee updated in 2004."

The study of the auxological data from both groups may
help us to better understand the course and response to
treatment of these patients, since no firm consensus has
been reached on the evaluation of GHD in the transition
period to adult age and on the continuity of treatment from
that period onwards.

The primary objective of the present study was to assess
the response to rhGH after the first year of treatment and at
final height (transition to adult age) in two groups of patients
diagnosed with PGHD and TGHD.

Methods

A retrospective, cross-sectional descriptive study was made
of 89 patients diagnosed with GHD, treated with rhGH and
followed-up on to adult height at the Unit of Endocrinol-
ogy and Pediatric Diabetes of Hospital Universitario Ramon
y Cajal (Madrid, Spain) (Fig. 1). *‘Final height’’ was defined
as the height reached with a growth rate of less than
1cm/year. The inclusion criteria were: patients of short
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Diagnosis of GHD (peak GH < 10 ng/ml)
start of treatment (1989-2010)
end of treatment with final height (1993-2014)

(n=153)

Exclusion criteria:
Other diagnoses (n = 28)

Exclusion criteria:
Medical history with incomplete data or no
follow-up to final or adult height
(n=236)

Patients included in the study (n = 89)

Figure 1

stature (defined by the growth curves and tables of the
Faustino Orbegozo Eizaguirre Foundation)'? and a diagnosis
of isolated GH deficiency with a pathological GH stim-
ulus test (a clonidine and insulin-induced hypoglycemia
test), serum IGF-1 levels below two standard deviations
(SD) for age and gender, and who were treated with rhGH
for at least one year and reached final or adult height.
The exclusion criteria included patients with an incom-
plete medical history or who discontinued follow-up before
reaching final height, and patients with multiple hormone
deficiency.

The patients were classified according to peak GH level
in the stimulus test. At the start of treatment, a diag-
nosis of GHD was defined by a peak <10ng/ml. After
re-evaluation at adult height, TGHD was diagnosed when
the GH peak was >6.1ng/ml; all other patients were classi-
fied as PGHD, because this cut-off point has a high sensitivity
(96%) and specificity (100%).'° The techniques used to deter-
mine IGF-1 were immunoassay and radioimmunoassay, while
GH was also measured using immunoassay methods: several
commercial kits were used, since this was a retrospective
study covering a prolonged period of time.

Data were collected from the clinical records. The data
obtained at the start of treatment included gender, chrono-
logical age, baseline height, genetic height, the body mass
index (BMI), the pubertal stage, bone age with a prediction
of adult height (PAH) calculated using the Bayley-Pinneau
method, " peak GH level in the stimulus test, and the rhGH
dose. At evaluation after the first year of treatment and
in the final height assessment, we analyzed the following
parameters, in addition to those cited above: the rhGH
dose, the PAH, the growth rate and the final height. A
satisfactory response to the first year of treatment was con-
sidered when patient height increased by more than 0.3 SD
from its baseline height, taking as reference the study pub-
lished by Cohen et al." Lastly, comparisons were made of
the change between final height and baseline height, and

Description of the study cohort.

between final height and baseline PAH. Data were expressed
as absolute values, percentages and mean +SD. The SPSS
version 19.0 statistical package was used throughout. The
Student’s t-test was used for quantitative variables, while
the Mann-Whitney U test was used for the comparison of
data with a non-normal distribution. Statistical significance
was considered for p <0.05.

Results

A total of 153 medical records of rhGH-treated patients,
and 89 patients (67% male) met the inclusion criteria for the
diagnosis of isolated GHD (Fig. 1). The data before start-
ing treatment and during follow-up are analyzed according
to the type of GHD (Tables 1 and 2). Of these patients, 25
had PGHD at final reassessment (28%), while 64 had TGHD
(72%). The chronological age at the start of treatment was
10.5+ 3.41 years, and the initial height was —2.46 +0.86
SD (boys: -2.47 +0.83 SD and girls: -2.44+0.96 SD; 68%
of the total with initial height <-2 SD and 52% with PAH-
TH (target height) >1 SD) for the PGHD patients. In turn,
the chronological age was 10.8 £2.68 years, and the ini-
tial height was -2.24+0.68 SD (boys: -2.12 +0.64 SD and
girls: -2.49+0.72 SD; 59% of the total with initial height
<=2 SD and 42% with PAH-TH > 1 SD) for the TGHD patients. In
the patients with PGHD, we observed greater genetic height
and shorter initial height, with a statistically significant dif-
ference between them as compared to the TGHD group
(p=0.026). With regard to gender differences, the target
height in the first group was -0.41 £ 0.67 SD (172.2 £ 4.5cm)
for boys and -0.96 +0.51 SD (156.5 + 3.3 cm) for girls. The
respective values in the second group were -1.05+0.87
SD (168.7 +5.5cm), and -0.76 +1.27 SD (156.8 +6.8cm).
With regard to the initial PAH according to gender, the fig-
ure in the first group was -1.33+0.86 SD (166.4+5.7cm)
in boys and -2.31+£1.08 SD (148.5+6.5cm) in girls, while
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Table 1 Comparison of data between the patients with permanent (PGHD) and transient GH deficiency (TGHD) at the start of

treatment.
Variables PGHD TGHD
No. of patients % (n) 28 (25) 72 (64)
Gender % (n)
Female 36 (9) 33 (21)
Male 64 (16) 67 (43)
Diagnosis
Chronological age (years) 10.5+3.41 10.8+2.68
Initial height (SD) —2.46 +0.86 —2.24+0.68
Target height (SD) —0.61+0.66 —0.95+1.02
Prediction of adult height (SD) —1.68 +1.04 —1.74+0.99
Target height - initial height (SD) 1.85+0.98 1.29+£1.18
BMI (SD) —0.36+0.84 —0.43+0.70
Bone age (years) 8.6 +3.46 9.1+2.65
Chronological age-bone age (years) 1.84+1.33 1.68+0.77
Pubertal stage % (n)
Pre-pubertal 88 (22) 93.7 (60)
Pubertal 12 (3) 6.3 (4)
Maximum GH peak (ng/ml) 4.26+2.78" 6.20+2.01"
Initial GH dose (mg/kg/day) 0.030+0.003 0.031+0.003

BMI: body mass index.
* p=0.026.
" p<0.01.

Table 2 Comparison of data between patients with permanent (PGHD) and transient GH deficiency (TGHD) after the first year

of rhGH treatment.

Variables PGHD TGHD
Height first year of treatment (SD) —1.91+£0.91 —1.88+0.69
A Height 1st year - initial height (SD) 0.55+0.53 0.36 +0.47
A Height >0.3 SD (satisfactory response) 56% (14) 46% (30)
Growth rate (cm) 8.9+2.69 8.2+1.68
Growth rate (SD) 4.33£3.53" 2.95+2.54

A: Difference between 2 values/increase in value.
" p=0.043.

in the second group the PAH values were -1.71+1.06
SD (164.5+6.5cm) and -1.81+0.86 SD (151.5+5.0cm),
respectively.

Significant results were found regarding GH determina-
tion after the stimulus tests: the peak GH value at diagnosis
was 4.26 £2.78ng/ml in PGHD and 6.20+2.01ng/ml in
TGHD (p<0.01) (Fig. 2A). Significant results were like-
wise recorded at re-evaluation with the insulin-induced
hypoglycemia test on reaching final height (GH peak
2.60+2.54 vs. 19.59 +10.75 ng/ml, respectively; p=0.003)
(Fig. 2B). No significant differences were found in terms
of the rhGH starting dose, the BMI, bone age or the
pubertal stage between the two groups. After the first
year of treatment (Table 2), the good responder rate
was 56% in the patients with PGHD and 46% in those
with TGHD on assessing a change in height of over 0.3SD

(an increase in height of 0.55+0.53 SD vs. 0.36+0.47
SD, respectively). In addition, the change in growth rate
was significantly greater in the PGHD group (4.33+3.53
SD vs. 2.95+2.54 SD in the TGHD group; p=0.043)
(Fig. 3A and B).

Treatment duration was 6.14 + 2.87 years for the patients
with PGHD and 5.68 years +2.21 years in the TGHD group
(Table 3). The patients with PGHD reached a final height of
—0.8+0.87 SD (boys —0.68+0.86 SD [170.6 +6.0cm] and
girls —1.03+0.84 SD [156.4 +4.1cm]), while the patients
with TGHD reached a final height of —0.95+0.83 SD (boys
—0.8640.80 SD [168.3+5.4cm] and girls —1.15+0.89 SD
[155.2 £5.5cm]). Although a greater recovery with respect
to the initial height was seen in the patients with PGHD
(1.65+1.43 vs. 1.2940.80 SD), the differences were not
statistically significant (p=0.46) (Fig. 4).



372 B. Villafuerte et al.

1001 A 6001 B o
8.0 4 50.07
i~ 40.0
< ~
g 6.0 4 8
T o
(O] I 30.07
o o
% 4.0 =
z 3 so0r
S < 200
K
o
2.0 4
10.07
0.0 4 p<0.01 0.0 i p=0.03
T T T T
Permanent Transient Permanent Transient
Type of deficiency Type of deficiency

Figure 2  Growth hormone peak value. (A) At diagnosis. (B) At re-evaluation at final height.
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Figure 3  Results after the first year of rhGH treatment. (A) Increase in height with respect to initial height. (B) Increase in growth
rate.

Table 3 Comparison of data between the patients with permanent (PGHD) and transient GH deficiency (TGHD) at the end of
treatment and on reaching final height.

Variables PGHD TGHD
Adult height (SD) —0.81 £ 0.87 —0.95 + 0.83
AFinal height - initial height (SD) 1.65 + 1.43 1.29 £+ 0.80
AFinal height - PAH (SD) 0.87 £ 1.45 0.79 + 1.04
AFinal height - target height (SD) —0.20 £+ 1.15 —0.001 + 1.09
Treatment duration (years) 6.14 + 2.87 5.68 + 2.21
GH peak (ng/ml) 2.60 + 2.54° 19.59 + 10.75
A: Difference between 2 values/increase in value; PAH: prediction of adult height.
" p=0.03.
Discussion modified in both pediatric and adult patients: the indica-
tions accepted in 2008 are the ones currently applicable.'
Since 1998, when the use of rhGH in adults with GHD was In the pediatric population, the treatment criteria refer to

first approved in Spain, the treatment indications have been @ height <=2 3D, height or a PAH below 1 5D with respect
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to genetic height, a growth rate <p10 for the corresponding
bone age, and bone maturation delayed by at least one year
with respect to chronological age.

Different ways of assessing the patient response to GH
treatment have been described, with a broad range of effec-
tiveness in terms of adult height.'®'® Most publications
confirm a better response to treatment in patients with
severe GH deficiency, these being the individuals with lower
peak GH values after stimulation testing and who continue
to present GHD in adulthood.'*-%!

This study presents data on the short- and long-term
response of patients diagnosed with GHD in childhood,
classifying them into two groups (PGHD and TGHD) upon
re-evaluation during the transition to adult life. The two
groups showed an increase in height (measured in terms of
SD) when compared with both height at the start of treat-
ment and the corresponding PAH. However, greater height
recovery was noted in the group of patients with permanent
GH deficiency or a final diagnosis of PGHD.

In the reported sample, the patients with PGHD had
lower initial height and a greater difference with respect
to genetic height at the time of diagnosis. This agrees
with the observations of Westphal et al.?? In addition, this
patient group represented 28% of the total sample, a some-
what lower proportion as compared to the 40% in the study
published by Tauber et al.?* and the 44% reported by Deil-
lon et al.?2 Most patients were male (66%), with a 2:1
male/female ratio, which was consistent with the findings
of other studies.?2¢ Likewise, a significantly lower peak GH
value was recorded in PGHD versus TGHD, as well as a better
height response, as commented above.

With regard to the effectiveness of rhGH treatment after
the first year, an increase of >0.3-0.5 SD versus baseline is
defined as representing a good response to therapy, though

T
Transient

Short-term variation in height (1st year of treatment) and final height.

this response is considered to be dose-dependent and varies
greatly.’ In our study, height was seen to increase by
0.55+0.53 SD and 0.36 +0.47 SD in the PGHD and TGHD
groups, respectively. With regard to the growth rate, the
initial recovery or catch-up during the first year of treat-
ment was 4.33+3.53 SD (8.9+2.69cm) and 2.95+2.54
SD (8.2+1.68cm) in the patients with PGHD and TGHD,
respectively, these results being statistically significant.
Salah et al.?’ reported an improvement in height of 0.8 and
0.6 SD in patients with severe and partial GH deficiency,
after the first year of treatment. Likewise, they reported
an increase in the growth rate of 4.7 SD (9.3cm) and 3.4 SD
(8.3 cm), respectively, which agrees with our own findings.
By contrast, Cardoso et al.” recorded a greater increase
in both parameters in the first year of treatment among
patients with PGHD (gain in height 0.41 SD versus 0.52 SD
and growth rate 7.43 cm vs. 8.42 cm, respectively).

The safety of rhGH treatment was not assessed in
this study, since a monitoring period after discontinuation
is required in order to do so. Nevertheless, no serious
side effects were observed during administration. More-
over, several authors have shown that rhGH treatment may
be regarded as safe, provided that the indications are
established on an individual basis, with close patient follow-
up.27’28

With regard to the limitations of our study, mention
should be made of the small sample size, attributable to
the strict inclusion criteria applied, and the fact that we
only included patients with data referring to final height
and re-evaluation through stimulus testing after the end of
therapy. Another limitation could be related to the analyti-
cal techniques used in the course of the time period covered
by the study, specifically for the determination of IGF-1 and
GH, as previously commented upon. In addition, we did not
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have a control group (untreated idiopathic short stature)
with which to establish comparisons.

In conclusion, we have described the auxological char-

acteristics of a group of pediatric patients diagnosed with
GHD, in which greater treatment effectiveness was seen
in terms of growth over both the short and long term, in
the group with a final diagnosis of PGHD. However, studies
involving a larger number of patients are needed to assess
the overall benefit in terms of growth, the occurrence of
adverse effects, and the improvement of patient quality of
life.

Conflicts of interest

The authors declare that they have no conflicts of interest.

References

10.

1.

. Carel JC, Ecosse E, Nicolino M, Tauber M, Leger J, Cabrol S,

et al. Adult height after long term treatment with recombi-
nant growth hormone for idiopathic isolated growth hormone
deficiency: observational follow up study of the French popula-
tion based registry. BMJ. 2002;325:70-6.

. Deillon E, Hauschild M, Faouzi M, Stoppa-Vaucher S, Elowe-

Gruau E, Dwyer A, et al. Natural history of growth
hormone deficiency in a pediatric cohort. Horm Res Paediat.
2015;83:252-61.

. Blethen SL, Baptista J, Kuntze J, Foley T, LaFranchi S, Johanson

A, et al., Genentech Growth Study Group. Adult height in growth
hormone (GH)-deficient children treated with biosynthetic GH.
J Clin Endocr Metab. 1997;82:418-20.

. Reiter EQ, Price DA, Wilton P, Albertsson-Wikland K, Ranke MB.

Effect of growth hormone (GH) treatment on the near-final
height of 1258 patients with idiopathic GH deficiency: anal-
ysis of a large international database. J Clin Endocr Metab.
2006;91:2047-54.

. Bidlingmaier M, Freda PU. Measurement of human growth hor-

mone by immunoassays: current status, unsolved problems and
clinical consequences. Growth Horm IGF Res. 2010;20:19-25.

. Grimberg A, DiVall SA, Polychronakos C, Allen DB, Cohen LE,

Quintos JB, et al. Guidelines for growth hormone and insulin-
like growth factor-1 treatment in children and adolescents:
growth hormone deficiency, idiopathic short stature, and pri-
mary insulin-like growth factor-1 deficiency. Horm Res Paediat.
2016;86:361-97.

. Wagner |V, Paetzold C, Gausche R, Vogel M, Koerner A, Thiery,

et al. Clinical evidence-based cutoff limits for GH stimulation
tests in children with a backup of results with reference to mass
spectrometry. Eur J Endocrinol. 2014;171:389-97.

. Biller BM, Samuels MH, Zagar A, Cook DM, Arafah BM, Bonert V,

et al. Sensitivity and specificity of six tests for the diagnosis of
adult GH deficiency. J Clin Endocr Metab. 2002;87:2067-79.

. Secco A, di lorgi N, Napoli F, Calandra E, Calcagno A, Ghezzi

M, et al. Reassessment of the growth hormone status in
young adults with childhood-onset growth hormone deficiency:
reappraisal of insulin tolerance testing. J Clin Endocr Metab.
2009;94:4195-204.

Maghnie M, Aimaretti G, Bellone S, Bona G, Bellone J, Baldelli
R, et al. Diagnosis of GH deficiency in the transition period:
accuracy of insulin tolerance test and insulin-like growth factor-
| measurement. Eur J Endocrinol. 2005;152:589-96.

Direccion General de Farmacia y Productos Sanitarios,
Comité asesor para la hormona del crecimiento, Ministe-
rio de Sanidad y Consumo. Criterios para la utilizacion
racional de la hormona del crecimiento en adultos; 2018.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Approved on 20 Sep 2004 [accessed 22 May 2018]. Available
in: http://www.mscbs.gob.es/profesionales/farmacia/pdf/
criteriosHCAdultos291009.pdf

Sobradillo B, Aguirre A, Aresti U, Bilbao A, Fernandez-Ramos
C, Lizarraga A, et al. Curvas y tablas de crecimiento (estu-
dios longitudinal y transversal). Instituto de Investigacion sobre
Crecimiento y Desarrollo Fundacion Faustino Orbegozo Eiza-
guirre. 2004.

Bayley N, Pinneau SR. Tables for predicting adult height from
skeletal age: revised for use with the Greulich-Pyle hand stan-
dards. J Pediatr. 1952;40:423-41.

Cohen P, Rogol AD, Deal CL, Saenger P, Reiter EO, Ross
JL, et al. Consensus statement on the diagnosis and treat-
ment of children with idiopathic short stature: a summary
of the Growth Hormone Research Society, the Lawson Wilkins
Pediatric Endocrine Society, and the European Society for Pae-
diatric Endocrinology Workshop. J Clin Endocr Metab. 2008;93:
4210-7.

Direccion General de Farmacia y Productos Sanitarios,
Comité asesor para la hormona del crecimiento, Ministe-
rio de Sanidad y Consumo. Criterios para la utilizacion
racional de la hormona del crecimiento en ninos; 2018.
Approved on 30 May 2008 [accessed 18 May 2018]. Available
in: http://www.mscbs.gob.es/profesionales/farmacia/pdf/
criteriosHCninos020908. pdf

Cacciari E, Cicognani A, Pirazzoli P, Zucchini S, Salardi S, Bal-
samo A, et al. Final height of patients treated for isolated
GH deficiency: examination of 83 patients. Eur J Endocrinol.
1997;137:53-60.

Cutfield W, Lindberg A, Albertsson-Wikland K, Chatelain P,
Ranke MB, Wilton P. Final height in idiopathic growth hormone
deficiency: the KIGS experience. KIGS International Board. Acta
Paediatr Suppl. 1999;88:72-5.

Thomas M, Massa G, Bourguignon JP, Craen M, de Schepper J, de
Zegher F, et al. Final height in children with idiopathic growth
hormone deficiency treated with recombinant human growth
hormone: the Belgian experience. Horm Res. 2001;55:88-94.
Cardoso DF, Martinelli CE Jr, Campos VC, Gomes ES, Rocha IE,
Oliveira CR, et al. Comparison between the growth response
to growth hormone (GH) therapy in children with partial
GH insensitivity or mild GH deficiency. Arq Bras Endocrinol.
2014;58:23-9.

Salah N, El Dayem SMA, El Mogy F, Amin M, Ibrahim M. Egyptian
growth hormone deficient patients: demographic, auxological
characterization and response to growth hormone therapy. J
Pediatr Endocr Met. 2013;26:257-69.

Smyczynska J, Stawerska R, Lewinski A, Hilczer M. Incidence
and predictors of persistent growth hormone deficiency (GHD)
in patients with isolated, childhood-onset GHD. Endokrynol Pol.
2014;65:334-41.

Westphal O, Lindberg A. Final height in Swedish chil-
dren with idiopathic growth hormone deficiency enrolled in
KIGS treated optimally with growth hormone. Acta Paediatr.
2008;97:1698-706.

Tauber M, Moulin P, Pienkowski C, Jouret B, Rochiccioli P.
Growth hormone (GH) retesting and auxological data in 131 GH-
deficient patients after completion of treatment. J Clin Endocr
Metab. 1997;82:352-6.

Rodriguez Arnao MD, Sanchez AR, Garcia-Rey C, Arroyo Diez FJ,
Estrada RC, Cuartero BG, et al. The DATAC study: a new growth
database description of the epidemiology, diagnosis and thera-
peutic attitude in a group of Spanish children with short stature.
J Pediatr Endocr Met. 2014;27:1201-8.

Stochholm K, Gravholt CH, Laursen T, Jargensen JO, Laurberg
P, Andersen M, et al. Incidence of GH deficiency-a nationwide
study. Eur J Endocrinol. 2006;155:61-71.

Deal CL, Pfaeffle R, Zimmermann AG, Shavrikova EP, Child CJ,
Blum WF. Abnormal MRI in GH-deficient patients: association


http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0145
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0150
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0155
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0160
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0165
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0170
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0175
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0180
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0185
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0190
http://www.mscbs.gob.es/profesionales/farmacia/pdf/criteriosHCAdultos291009.pdf
http://www.mscbs.gob.es/profesionales/farmacia/pdf/criteriosHCAdultos291009.pdf
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0200
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0205
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0210
http://www.mscbs.gob.es/profesionales/farmacia/pdf/criteriosHCninos020908.pdf
http://www.mscbs.gob.es/profesionales/farmacia/pdf/criteriosHCninos020908.pdf
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0220
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0225
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0230
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0235
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0240
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0245
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0250
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0255
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0260
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0265
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270

Treatment with rhGH in children with isolated permanent or transient GH deficiency 375

27.

28.

with clinical presentation, hormonal status and 1st year GH
response. Horm Res. 2009;72 Suppl. 3:42-3.

Bell J, Parker KL, Swinford RD, Hoffman AR, Maneatis T, Lippe
B. Long-term safety of recombinant human growth hormone in
children. J Clin Endocr Metab. 2010;95:167-77.

Savendahl L, Maes M, Albertsson-Wikland K, Borgstrom B,
Carel JC, Henrard S, et al. Long-term mortality and causes

of death in isolated GHD, ISS, and SGA patients treated with
recombinant growth hormone during childhood in Belgium, The
Netherlands, and Sweden: oreliminary report of 3 countries par-
ticipating in the EU SAGhE study. J Clin Endocr Metab. 2012;97:
E213-7.


http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0270
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0275
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280
http://refhub.elsevier.com/S2530-0180(19)30080-0/sbref0280

	Auxological characteristics of pediatric patients with permanent or transient isolated growth hormone deficiency. Response...
	Introduction
	Methods
	Results
	Discussion
	Conflicts of interest
	References


