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REZUMAT

Introducere. In copilarie, hipoglicemia persistenta are un impact negativ major asupra dezvoltarii structurale si
functionale a creierului. n perioada de sugar, hipoglicemia poate fi forma de prezentare a deficitului de hormon
de crestere (GH).

Scop. Prezentarea evolutiei sub tratament substitutiv cu GH in cazul unei fetite cu hipoglicemie severa
persistenta din perioada de sugar.

Material si metoda. Copilul se interneaza in clinica noastra la 3 ani in vederea stabilirii etiologiei si tratamentului
hipoglicemiilor. Am realizat profilul somatometric, biologic si hormonal pana in momentul prezentarii in clinica
noastra. Pe langa somatometrie, am obtinut determinari sanguine metabolice si hormonale repetate, testul de
stimulare a secretiei de GH cu arginina, radiografie de varsta osoasa. Interpretarea rezultatelor a fost ingreunata
de tratamentul cu Prednison ,a la longue” (2 ani si 6 luni), instituit la debutul hipoglicemiilor.

Rezultate. Am stabilit diagnosticul de hipoglicemie severa persistenta prin deficit de GH si am instituit tratamentul
substitutiv. Evolutia a fost spectaculoasa atat din punct de vedere al simptomatologiei, cat si somatometric,
biologic si hormonal.

Concluzii. Managementul unui copil cu hipoglicemie severa persistenta este dificil si impune o abordare
complexd. In cazul de fata, certitudinea diagnostica a venit odata cu evolutia spectaculoasa sub tratament
substitutiv cu hormon de crestere uman recombinat.

Cuvinte cheie: hipoglicemie persistenta, deficit GH, tratament substitutiv

INTRODUCERE

La sugari si copii mici, majoritatea productiei
endogene de glucoza este utilizata de metabolismul
cerebral, existand chiar o corelatie intre productia
de glucoza si greutatea creierului (1). Deoarece cre-
ierul creste cel mai rapid in primul an de viata si
pentru ca mare parte din turnover-ul glucozei este
utilizat de metabolismul cerebral, hipoglicemiile
repetate sau persistente au un impact negativ major
asupra dezvoltarii structurale si functionale a creie-
rului.

Hipoglicemia persistentd are cauze multiple. In
perioada de sugar, hipoglicemia poate fi forma de
prezentare a deficitului de hormon de crestere (GH),
incidenta acesteia putand sa ajungi pana la 50% in
unele forme de panhipopituitarism (1, 2).

PREZENTARE DE CAZ

Prezentam evolutia sub tratament substitutiv cu
GH 1n cazul unei fetite cu hipoglicemie severa
persistenta din perioada de sugar.

Motivele interndrii: lasmina H. se interneaza in
clinica noastra la 3 ani, in aprilie 2010, in vederea
stabilirii etiologiei si tratamentului hipoglicemiilor
persistente.

Antecedente heredo-colaterale: este al treilea co-
pil al unor genitori afirmativ sanatosi, avand 2 surori
fara probleme evidente de sanatate. Mama a prezentat
2 avorturi spontane de etiologie neprecizata.

Antecedente personale fiziologice: s-a nascut la
termen (varsta gestationald 40 sdptamani), cu o
greutate de 2.600 de grame si o talie de 47 cm. A
primit la nastere un scor APGAR de 9.
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Antecedente personale patologice: lasmina H.
a fost internatd in repetate randuri, incepand cu
varsta de 6 luni, pentru convulsii hipoglicemice de
etiologie neprecizatd pentru care a fot tratatd cu
prednison (5 mg/zi: 0,74-0,33 mg/kgce/zi) si diferite
regimuri terapeutice anticonvulsivante.

Istoricul bolii: boala devine evidentd clinic la 6
luni, cand copilul prezinta convulsii hipoglicemice
tonico-clonice generalizate. In ciuda investigatiilor
multiple, realizate in 3 clinici universitare din tara,
etiologia hipoglicemiei persistente nu a putut fi
stabilita. Medicatia anticonvulsivanta nu a reusit sa
tina sub control simptomatologia copilului.

Examen obiectiv: somatometria releva o greu-
tate de 15 kilograme (percentila 75 pentru sex si
varsta) si o talie de 78 cm (sub percentila 3 pentru
sex si varstd). Scorul deviatiei standard (SDS)
pentru talie a fost de — 4,65. Am remarcat un usor
retard 1n achizitiile psiho-motorii, examenul obiec-
tiv fiind 1n rest nesemnificativ.

INVESTIGATII PARACLINICE

Profilul metabolic si hormonal inainte de internare

La evaluarile ce au precedat internarea in clinica
noastra, valoarea minima a glicemiei bazale a fost
de 14 mg/dl, insulinemia a fost In mod constant
peste 3 pU/ml, iar raportul insulinemie/glicemie a
fost, cu o exceptie, sub 0,4. Corpii cetonici urinari
nu au fost decelati in niciuna din probele prelevate,
neputandu-se preciza daca acestea au fost probe
critice. Valoarea GH dintr-o proba sangvina critica
(in care glicemia a fost extrem de scazuta) a fost
sub valorile punctuale normale. Valorile tirotropinei
(TSH) si ale hormonului adrenocorticotropic
(ACTH) au fost constant in limite normale. Valoarea
cortizolului la ultima evaluare, in aprilie 2009, a
fost extrem de scazuta.

Profilul metabolic si hormonal la internare

Am obtinut Tn mod repetat valori sub 50 mg/dl
ale glicemiei, probele sangvine si urinare fiind
astfel probe critice. Insulinemia s-a mentinut peste
3 puU/ml, raportul insulinemie/glicemie ramanand
sub 0,4. In una dintre probele critice urinare au fost
identificati corpi cetonici.

TSH-ul a fost in limite normale, iar valorile
ACTH-ul si cortizolul au fost extrem de scazute.
Testul de stimulare a secretiei de GH cu arginina,
efectuat dupa sistarea progresiva a terapiei cu
prednison, a relevat un deficit partial de GH.
Insulin-like Growth Factor 1 (IGF1) s-a situat in
limite normale (Tabelul 1).

TABELUL 1. Profilul metabolic si hormonal la internare’

Investigatie Valori normale | Apr. 2010 | Mai 2010
Glucoza mg/dl 50-100 15 40
Insulind pU/ml 3-17 7,3 10,2
1/G Ratio <04 0,48 0,25
Corpi cetonici urinari absent prezent -
TSH pU/ml 0,49- 4,67 2.11 -
Cortizol a.m. ng/dI 6,2-19,4 - 0,8
ACTH pg/ml 7,2-63,3 - 1
IGF1 ng/ml 49-289 156 -

'T/G semnifica raport insulind/glucoza, GH hormon de crestere,
IGF1 factor de crestere insulin-like, TSH tirotropina, ACTH
hormon adrenocorticoid.

Radiografia de pumn a stabilit o varsta osoasa
de 3 ani, corespunzatoare sexului feminin.

Diagnostic pozitiv si diferential: pe baza profi-
lului somatometric (deficit statural), metabolic
(raport insulinemie/glicemie sub 0,4, corpi cetonici
prezenti in proba critica urinara) si hormonal (deficit
de GH la testul de stimulare cu arginind) am stabilit
diagnosticul de deficit sever de GH (Tabelul 2).
Diagnosticul diferential cu hiperinsulinismul idio-
patic si deficitul statural iatrogen (postcorticotera-
pie) este prezentat in Tabelul 2.

TABELUL 2. Diagnostic pozitiv si diferential?

lasmina H. | Hiper- | Deficit de | Terapia cu
(diagnostic | insulinism | ACTH+ | prednison
pozitiv) GH
Greutate la N ™ normal/ -
nastere
Talie la N T normal/ -
nastere
Cresterea incetinitd | obezitate | incetinita | Tncetinita
1/G 0,06-1,1 >0,4 <04 -
Corpi prezenti (1 | absenti prezenti -
cetonici probd)
urinari
GH N usor N N
IGF1 normal ™ N J
ACTH N2 normal N N
Cortizol a.m. J usor T J NE

I/G semnifica raport insulind/glucoza, GH hormon de crestere,
IGF1 factor de crestere insulin-like, ACTH hormon adreno-
corticoid

TRATAMENT

Am sistat progresiv terapia cu prednison. Am
administrat synacten pentru stimularea secretiei
hipofizare de ACTH. Am instituit tratament substi-
tutiv cu hormon de crestere uman recombinat (thGH)
in doza de 0,025 mg/kgc/zi, o data pe zi, la ora 22:00.
Am mentinut tratamentul anticonvulsivant.
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EVOLUTIE

Evolutia a fost spectaculoasa atat din punct de
vedere al simptomatologiei, cat si somatometric,
biologic si hormonal. In Fig. 1 sunt prezentate com-
parativ profilurile glicemice Tnainte si dupa initierea
terapiei substitutive.

Sub tratamentul cu rhGH, episoadele de hipo-
glicemie au devenit din ce In ce mai rare, avand
manifestari usoare, iar crizele convulsive au dis-
parut. Copilul este in continuare sub tratament anti-
convulsivant.

in decurs de 9 luni, Tasmina H. a crescut 10 cm
in Tnéltime, in martie 2011 avand o talie de 93.5 cm
(Fig. 2) si un SDS de -3.6.

Valorile glicemiei s-au mentinut peste 100 mg.
IGF1, ACTH-ul si cortizolul au avut valori normale
la ultimele determinari.
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FIGURA 1. Profilurile glicemice inainte si dupd inifierea
terapiei substitutive cu rhGH?

’rhGH semnifica hormon de crestere uman recombinat

DISCUTII

Influenta somatometriei la nastere asupra celei
ulterioare

lasmina H. a fost un nou-nascut mic pentru
varsta gestationala. Desi 10% dintre acesti copii nu
recupereaza talia si greutatea (3), nomogramele
corespunzatoare demonstreaza ca evolutia sugarului
a fost normald din punct de vedere somatometric
pani la momentul debutului bolii. In plus, atat
Ogivlv, cat si Pena si col. raporteaza o decelerare a
cresterii la sugarii cu deficit de GH 1n jurul varstei
de 6 luni (4, 5).

Definirea probelor biologice critice

Diagnosticul etiologic al hipoglicemiei persis-
tente severe la sugar este extrem de dificil. Pentru
stabilirea diagnosticului este necesara o gama larga
de investigatii paraclinice (1). De asemenea, mo-
mentul in care sunt recoltate probele biologice este
esential. Pentru o acuratete inaltd a diagnosticului,
sunt necesare probe biologice critice, si anume
probe sangvine si/sau urinare recoltate in momentul
in care copilul este hipoglicemic (1, 6, 7). Acest
mod particular de recoltare este extrem de dificil la
sugar si copilul mic. Cu toate acestea, diagnosticul
nostru se bazeaza pe rezultatele analizelor obtinute
din probe critice sangvine/urinare.

Probleme de interpretare a investigatiilor biologice

A fost demonstrat ca valori punctuale ale GH,
chiar din probe critice, sunt insuficiente pentru
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stabilirea diagnosticului de deficit de GH (8). De
aceea am efectuat testul de stimulare cu arginina.
Statusul hipoglicemic al copilului ne-a impiedicat
sa efectuam testul de stimulare cu insulina.

Interpretarea rezultatelor investigatiilor paracli-
nice a fost Ingreunata de tratamentul cu prednison
,»a la longue® (2 ani si 6 luni), instituit la varsta de 7
luni, acesta putand determina deficit statural secun-
dar si supresia axului hipotalamo-corticosuprarenal.
Un deficit statural determinat de corticoterapie ar fi
fost insotit de o varsta osoasd avansata. Aceasta a
fost In concordanta cu vérsta cronologica in cazul
nostru. In plus, Simmonds si col. au aratat ca doze
mult mai mari decat cele primite de pacienta noastra
au permis o crestere normala (9).

Hiperinsulinismul idiopatic determind hipogli-
cemie persistenta, dar se asociaza cu exces ponderal/
obezitate, valori peste 0,4 ale raportului insulinemie/
glicemie, absenta corpilor cetonici urinari. GH si
ACTH sunt usor crescuti, cortizolul are valori nor-
male, iar IGF1 este crescut (1, 10, 11).

Valoarea normala a IGF1 in cazul nostru poate fi
explicata de asocierea deficitului de GH cu o mo-
derata hiperinsulinemie. In deficitul de GH, varsta
osoasd este mai micd decit cea cronologica. In
cazul nostru, corespondenta dintre varsta osoasa si
cea cronologica este explicatd de tratamentul in-
delungat cu prednison.

Mai multe studii internationale au aratat ca, sub
tratament substitutiv, recuperarea cresterii este po-
sibila la copiii cu deficit congenital de GH (4, 5,
12). Astfel, evolutia favorabila a fetitei sub trata-
ment cu thGH reprezintd un element retrospectiv
de diagnostic pozitiv.

CONCLUzII

Diagnosticul etiologic al hipoglicemiei severe
persistente este dificil si impune o abordare com-
plexa. In cazul de fati, certitudinea diagnostica a
venit odata cu evolutia spectaculoasa sub tratament
substitutiv cu thGH.
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ABSTRACT

Introduction. In children, persistent hypoglycemia has a major negative impact on structural and functional brain
development. In infants, hypoglycemia may be the presenting feature of growth hormone (GH) deficiency.

Aim. We present the outcome of GH substitution in a girl with persistent severe hypoglycemia since infancy.
Material and methods. The child was admitted in our clinic at age three in order to establish the etiology and proper
treatment of the hypoglycemia. We assessed growth, as well as the biological and hormonal profile, until the
presentation in our clinic. In addition to anthropometric measurements, we obtained repeated metabolic and hormonal
serum tests, a GH stimulation test with arginine, bone age X-ray. Interpreting the results was difficult considering the
long time treatment with prednisone (2 years and 6 months), started at the onset of the hypoglycemia.

Results. We established that the persistent severe hypoglycemia was due to GH deficiency and started recombinant
human growth hormone (rhGH) substitution. The outcome was spectacular in terms of symptoms, anthropometric,
biological and hormonal profile.

Conclusions. The etiologic diagnosis of persistent severe hypoglycemia is difficult and requires an extensive
approach. In this case, the certainty of the diagnosis was established by the spectacular outcome on rhGH sub-
stitution.

Key words: persistent hypoglycemia, GH deficiency, rhGH

INTRODUCTION

In infants and young children, the vast majority
of endogenous glucose production is used for brain
metabolism; there is even a correlation between
glucose production and brain weight (1). As the

brain grows the fastest during the first year of life
and the most part of the glucose turnover is used by
brain metabolism, repeated or persistent hypogly-
cemia has a major negative impact on the structural
and functional brain development.
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Persistent hypoglycemia has multiple causes. In
infancy, hypoglycemia may be the presentation of
growth hormone (GH) deficit; its incidence may
reachupto 50% insome forms of panhypopituitarism

(1, 2).

CASE PRESENTATION

We present the outcome of human recombinant
growth hormone (rhGH) substitution in a girl with
persistent severe hypoglycemia since infancy.

Grounds for admission: lasmina H. of female
gender is hospitalized in our clinic at 3 years, in
April 2010, in order to establish the etiology and
treatment of persistent hypoglycemia.

Family history: she is the third child of healthy
genitors and has two sisters with no obvious health
problems. Her mother presented two spontancous
abortions of unknown etiology.

Personal history: she was born at term (gesta-
tional age 40 weeks), having a weight of 2,600
grams and a height of 47 cm. She received at birth
an APGAR score of 9. lasmina H. was hospitalized
several times since the age of 6 months for repeated
hypoglycemic seizures of unknown etiology for
which she was treated with prednisone (5 mg/day:
0.77-0.34 mg/bw/day) and different anticonvulsant
regimens.

History of the disease: the disecase became cli-
nically evident at 6 months when the child had
hypoglycemic generalized tonic and clonic seizures.
Despite multiple investigations, conducted in three
Romanian university clinics, the etiology of the
persistent hypoglycemia could not be established.
Anticonvulsant medications failed to control the
child’s symptoms.

Physical: the somatometric measurements re-
vealed a weight of 15 kg (the 75™ centile for sex
and age) and a height of 78 cm (less than the 3
centile for sex and age) as shown in Fig. 1.

The standard deviation score (SDS) for height
was - 4.65. We noticed a slight psycho-motor delay,
the physical examination being otherwise insigni-
ficant.

LABORATORY INVESTIGATIONS

Metabolic and hormonal profile prior to admission

In the evaluations that have preceded the
admission to our clinic, the minimum value of basal
blood glucose was 14 mg/dl, insulin levels were
constantly above 3 pU/ml, and the insulin/glucose
ratio was, with one exception, under 0.4. Urinary

ketones were not detected in any of the samples,
but we could not determine whether these were
critical blood samples. The GH value from a critical
blood sample (which had an extremely low blood
sugar) was below the normal point. The values of
serum tirotropin (TSH) and adrenocorticotropic
hormone (ACTH) have been consistently within
normal limits. Cortisol value at the last evaluation
in April 2009 was extremely low.

Metabolic and hormonal profile at admission

We repeatedly obtained glucose values below 50
mg/dl of, thus blood and urine samples were critical
blood samples. Insulin levels remained above 3 pU/ml,
the insulin/glucose ratio remained under 0.4. In one of
the critical urine samples we identified ketones.

TSH was within normal limits and the values of
ACTH and cortisol were extremely low. GH
stimulation tests with arginine, performed after ta-
pering prednisone therapy, revealed a GH deficiency.
Insulin-like Growth Factor 1 (IGF1) was within
normal limits (Table 1).

TABLE 1. Metabolic and hormonal profile on admission’

Critical blood sample | Normal range | Apr. 2010 | May 2010
Glucose mg/dl 50-100 15 40
Insulin uU/ml 3-17 7.3 10.2
1/G Ratio <0.4 0.48 0.25
Ketones In Urine absent present -
TSH pU/ml 0.49- 4.67 211 -
Cortisol a.m. ng/dI 6.2-19.4 - 0.8
ACTH pg/ml 7.2-63.3 - 1
IGF1 ng/ml 49-289 156

'T/G denotes insulin/glucose ratio, GH growth hormone, TSH
tirotropin, ACTH adrenocorticoid hormone, IGF1 insulin-like
growth factor

Wrist radiography showed a bone age of 3 years,
corresponding to the female gender.

Positive and differential diagnosis

Based on the somatometric (short stature), meta-
bolic (insulin/glucose ratio below 0.4, urinary ke-
tones present in the critical urine sample) and hor-
mone profile (GH deficient in arginine stimulation
test), we established the diagnosis of severe defici-
ency GH (Table 2). Differential diagnosis with idio-
pathic hyperinsulinism and iatrogenic short stature
(after prednisone therapy) is presented in Table 2.

TREATMENT

We tapered prednisone therapy. She received
synacten for promoting ACTH secretion from the
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TABLE 2. Pozitive and differential diagnosis? 250

lasmina H.| Hyper- |ACTH *GH Pred-

(positive | insulinism | Deficiency | nisone 200 Y

diagnosis) | “critical Therapy I\

samples” Glycemia 150 ] ‘\

Birth Weight N% N normal/ - (mg/d1) 100 /"l—\‘_f
Birth Height d N normal/ - ! N Gch.emic
Growth impaired | obesity impaired | impaired 50 SN AN profile after
I/GRatio | 0.061.1 | >04 <0.4 - rhGH
Urinary 1time absent present - 0 T T T T
Ketones present 8 8 8 8 8 8
GH d Slightly d J 5S283d
IGF1 normal 0 d d Hour
ACTH N normal N N FIGURE 1. Glycemic profiles before and after the start of
Cortisol a.m. N Slightly N2 J rhGH substitution®

2I/G denotes insulin/glucose ratio, GH growth hormone, IGF1
insulin-like growth factor, ACTH adrenocorticoid hormone, |
low, 1 high

pituitary gland. We established substitution treat-
ment with thGH at a dose of 0.025 mg/kg/day once
aday, at 10:00 p.m. We continued the anticonvulsant
treatment.

Outcome: the outcome was spectacular in terms
of'symptoms, anthropometric, biological and hormonal
profile. Glycemic profiles before and after the start
of thGH therapy are presented in Fig. 1. Under
substitution therapy hypoglycemia episodes have
become increasingly rare, with mild symptoms,
while seizures disappeared. The child is still under
anticonvulsant therapy.

Within 9 months, lasmina H. grew 10 cm in
height, in March 2011 measuring 93.5 cm (Fig. 2).
The SDS for height was -3.6. Glucose values were

3rhGH denotes recombinant human growth hormone

maintained above 100 mg. IGF1, cortisol and
ACTH levels at the last admission have been in
normal range.

DISCUSSION

The influence of birth length on subsequent
height:

ILH. was a small for gestational age newborn.
While 10% of these children do not recover height
and weight (3), the growth chart for height shows
that the infant's development was normal until the
onset of the disease. In addition, both Ogivlv and
Pena et all. reported a deceleration of growth in GH-
deficient infants around the age of 6 months (4, 5).
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120 |
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FIGURE 2. Height outcome*
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e ‘GH denotes growth hormone, WHO
denotes World Health Organization
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Defining critical biological samples

The etiologic diagnosis of severe persistent
hypoglycemia in infants is extremely difficult. A
wide range of laboratory investigations is necessary
for a proper diagnosis (1). Also, the timing when
biological samples are taken is essential. For high
diagnosis accuracy critical biological samples are
needed, namely blood and/or urine samples when
the child is hypoglycemic (1, 6, 7). This particular
type of collecting biological samples is extremely
difficult in infants and small children. However,
our diagnosis is based on results obtained from
critical blood/urine samples.

Interpretation of biological investigations

It was demonstrated that singular GH values,
even in critical samples are insufficient to establish
the diagnosis of GH deficiency (8). Therefore we
performed an arginine stimulation test. The
hypoglycemic status of the child prevented us to
perform the insulin stimulation test.

Interpreting the results was difficult considering
the long time treatment with prednisone (2 years and
6 months), started at the onset of the hypoglycemia,
established the age of 7 months. This therapy may
cause secondary short stature and hioptalamo-
adrenal axis suppression. In this case bone age
would have been advanced. In our patient bone age
is in concordance with chronological age.
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