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ypogl yce mi a can oc cur un der va ri o us cir cums tan ces. De fi ci en ci es
in the re le a se of GH and cor ti sol is ra rely a ca u se of hypogl yce mi -
a be ca u se ac ti ons of ot her hor mo nes com pen sa te for the ir de fi ci -

en ci es. Mo re than 90% of pa ti ents with hypo pi tu i ta rism ha ve ac qu i red
pi tu i tary di se a se, which is usu ally ca u sed by a pi tu i tary tu mor, sur gery, or
cra ni al ir ra di a ti on for ot her pat ho lo gi es.1-3 We pre sent a ca se of re cur rent

Recurrent, Symptomatic Fasting 
Hypoglycemia in Patient with 

Partial Hypopituitarism: Role of Increased
Insulin Sensitivity: Case Report

ABSTRACT Partial hypopituitarism is rarely a cause of hypoglycemia because actions of other hor-
mones compensate for their deficiencies. A 50-year-old man was admitted to our hospital with re-
current symptomatic hypoglycemia in the fasting state for 9 years. On admission, fasting plasma
glucose level was 38 mg/dL while insulin and C-peptid levels were within normal ranges. Bio-
chemical data were normal except for dyslipidemia. Four-hour oral glucose tolerance test (OGTT)
was normal but insulin sensitivity index (ISI) was increased. Hypothalamo-pituitary-adrenal (HPA)
axis function was assessed with the insulin-induced hypoglycemia test (IHT). IHT demonstrated
growth hormone deficiency (GHD) and secondary hypoadrenalism. Abdominal, thorax and pitu-
itary magnetic resonance imaging (MRI) were normal. After the replacement therapy of growth
hormone (GH) and cortisol, hypoglycemic episodes have never been recorded for over 13 months
up to date. ISI was reduced and fasting glucose varied between 50-55 mg/dL after 3 months of treat-
ment. We present a case of recurrent symptomatic hypoglycemia in the fasting state with an idio-
pathic partial hypopituitarism.
Key Words: Hypoglycemia; hypopituitarism

ÖZET Parsiyel hipopituitarizm hipogliseminin nadir nedenlerinden birisidir çünkü diğer hormonlar
eksik olanları kompanse eder.  Elli yaşında erkek hasta 9 yıldır devam eden açlıkta tekrarlayan
semptomatik hipoglisemi atakları ile hastaneye başvurdu. Başvuruda, açlık plazma glukozu 38 mg/dL
bulundu. İnsülin ve C-peptid düzeyleri normal sınırlardaydı. Biyokimyasal veriler dislipidemi
dışında normaldi. Dört saatlik oral glukoz tolerans testi (OGTT) normal sınırlardaydı fakat insülin
sensitivitesi (ISI) artmıştı. Hipotalamo-pituiter-adrenal (HPA) aks fonksiyonu insülin hipoglisemi
test (IHT) ile değerlendirildi. IHT sonuçlarına göre growth hormon eksikliği (GHD) ve sekonder
hipoadrenalizm olduğu düşünüldü. Abdominal, toraks ve pituiter magnetik rezonans görüntüleme
(MRI) normaldi. GH ve kortizol replasman tedavisi başlandı. Tedaviyi takiben 13 aydır hipoglisemik
ataklar tekrarlamadı. Tedavinin 3. ayında ISI azaldı ve açlık glukoz düzeyi  50-55 mg/dL arasında
seyretti. Açlıkta tekrarlayan semptomatik hipoglisemileri olan idiyopatik parsiyel hipopituitarizmi
olan bu olgu sunuldu.
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sympto ma tic hypogl yce mi a in the fas ting sta te
with an idi o pat hic par ti al hypo pi tu i ta rism.

CA SE RE PORT
A 50-ye ar-old man was ad mit ted to our hos pi tal
with re cur rent sympto ma tic hypogl yce mi a in the
fas ting sta te for 9 ye ars. Hypogl yce mi a occur red
par ti cu larly in the mor ning with blur red vi si on, pal-
pi ta ti ons and we ak ness, which re sol ved af ter oral
su gar in ta ke. He had no his tory of any en doc ri ne
di sor ders, tra u ma, sur gery and drug use known or
sus pec ted to ca u se hypogl yce mi a. On ad mis si on, his
skin was thin and dry and his blo od pres su re was
100/70 mmHg. He was mo de ra tely over we ight
(BMI: 28 kg/m2) with ab do mi nal obesity (Wa ist to
hip ra ti o: 0.91). Re du ced le an body mass (52%) and
in cre a sed fat mass (35%) was ob ser ved by Du al en-
ergy X-Ray Ab sorp ti on. The over night fas ting ve-
no us plas ma glu co se le vel was 38 mg/dL whi le
in su lin (5 μU/mL) and C-pep ti de (1.4 ng/mL) le vels
we re wit hin nor mal ran ge. Bi oche mi cal da ta we re
nor mal ex cept for dysli pi de mi a (trigl yce ri de 200
mg/dL, HDL-cho les te rol 30 mg/dL, LDL-cho les te -
rol 92 mg/dL) (Tab le 1). Fo ur-ho ur OGTT was nor-

mal. Plas ma cor ti sol (12 µg/dL) and ACTH (5
pg/mL) le vels in the mor ning sug ges ted se con dary
hypo ad re na lism. The HPA axis res pon se to hypogl -
yce mi a was as ses sed with the IHT. The di ag no sis
GHD and se con dary hypo ad re na lism was es tab lis -
hed on the ba sis of an ina de qu a te pe ak of GH le vel
(0.07 µg/dL) and plas ma cor ti sol le vel (14 µg/dL)
whi le the blo od glu co se le vel ac hi e ved was be low
40 mg/dL du ring IHT. In su lin-li ke growth fac tor-I
(IGF-I: 59 ng/mL) and in su lin-li ke growth fac tor-
bin ding pro te in-3 (IGFBP-3: 1400 ng/mL) con cen -
tra ti ons we re low ac cor ding to age ad jus ted va lu es.
We ob ser ved an ina de qu a te pe ak of GH (0.07
ng/mL) to ar gi nin test. Ot her se rum pi tu i tary hor-
mo nes, co un ter-re gu la tory hor mo nes, and plas ma
and uri nary ca tec ho la mi nes we re wit hin nor mal
ran ges. Ne op las tic and au to im mu ne mar kers we re
ne ga ti ve. Ab do mi nal, tho rax and pi tu i tary MRI we -
re nor mal. In su lin re sis tan ce (IR) in the fas ting sta -
te was es ti ma ted by the ho me os ta sis mo del
as sess ment (HO MA) ac cor ding to the for mu la des -
cri bed by Matt hews et al4 Glo bal ISI was es ti ma ted
by using ISI-com po si te de ri ved from the OGTT pro-
po sed by Mat su da and De Fron zo.5 In cre a sed in su -
lin sen si ti vity (HO MA-IR 1.6, ISI 7.8) was
cal cu la ted in the pret re at ment pe ri od ac cor ding to
the va lu es of the con trol gro up of the study, which
we re pre vi o usly re por ted (Tab le 2).6

The re fo re, an ina de qu a te pe ak of se rum GH
and cor ti sol du ring hypogl yce mi a in di ca ted that he
had an idi o pat hic par ti al hypo pi tu i ta rism, which is
a ra re ca u se of hypogl yce mi a. Ac cor ding to the se
re sults fre qu ent oral fe e ding, re com bi nant hu man
GH (0.006 mg/kg/day sub cu ta ne o us) and glu co -
cor-ti co id (2.5 mg pred ni so lo ne in the mor ning)
we re re com men ded. The do sa ge of GH was ini ti a -
ted ba sed on the con sen sus of the Growth Hor mo -
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On admission Reference values
GH (ng/mL) 0.05 5-25
IGF-I (ng/mL) 59 70-197
IGFBP-3 (ng/mL) 1400 1700-4400
Cortisol (µ/dL) 12 5-25
ACTH (pg/mL) 5 0-100
Insulin (uIU/mL) 5 6-27
TSH (IU/mL) 2.4 0.27-4.2
Free T4 (ng/dL) 1.4 0.65-2.3
Free T3 (ng/dL) 3.1 1.8-4.2
Fasting venous glucose (mg/dL) 38 70-110
C-peptide (ng/mL) 1.4 0.5-2
Anti-insulin ab Negative -Negative
Triglyceride (mg/dL) 200 100-1500
LDL-cholesterol (mg/dL) 91 100-130
HDL-cholesterol (mg/dL) 34 40-50

TABLE 1: Biochemical values of the patient on admission.

Posttreatment Control
Baseline (6 months) (n: 29)

Fasting venous glucose (mg/dL) 35 60 70
HOMA-IR 1.6 3.1 2.2 ± 0.4
ISI 7.8 4.6 6.4 ± 0.9

TABLE 2: Insulin sensitivity in the pretreatment andposttreatment period.
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ne Re se arch So ci ety.7 Hypogl yce mic epi so des ha ve
ne ver be en re cor ded for over 13 months up to da te,
af ter the rep la ce ment the rapy. Ho we ver, fasting
glu co se va ri ed bet we en 50-55 mg/dL. Hig her in su -
lin le vels we re ob ser ved in OGTT af ter the rep la ce -
ment the rapy.

Se rum IGF-I was me a su red by im mu no ra di-
omet ric as say. GH was me a su red by an im mu no -
met ric as say (IM MU LI TE- DPC®, UK). Plas ma
glu co se was im me di a tely me a su red by the glu co se
oxi da se met hod. In su lin was me a su red by flu oro-
im mu no met ric as say.

DIS CUS SI ON
We con si de red that the ca u se of the hypogl yce mi -
a might be an idi o pat hic par ti al hypo pi tu i ta rism
du e to the ina de qu a te pe ak le vels of GH and cor-
ti sol to hypogl yce mi a du ring IHT. In ad di ti on to,
a sa tis fac tory res pon se to the tre at ment with cor-
ti sol and GH rep la ce ment was ob ser ved. His symp-
toms we re im pro ved. The re are many ca u ses
le a ding to ac qu i red hypo pi tu i ta rism (eg, tu mors,
mec ha ni cal or com pres si ve le si ons, in farc ti on, ra-
di a ti on, au to im mu ne, in fil tra ti ons, and in fec ti -
ons).8 Ho we ver he had no his tory of any  tra u ma
and ope ra ti on.

GH and cor ti sol ha ve be en de mons tra ted to
con tri bu te in de pen dently to glu co se co un ter re gu -
lati on vi a the ir ac ti ons to pro mo te glu co se re le a se
and li mit glu co se up ta ke. De fi ci en ci es of the se hor-
mo nes can di mi nish the amo unts and ac ti vi ti es of
the enz yme in vol ved in glu co ne o ge ne sis and the
he pa tic ca pa city for glu co se out put.9,10 Alt ho ugh
the o re ti cally, de fi ci en ci es in any of the hor mo nes
may ca u se hypogl yce mi a, this is unu su al in the ab-
sen ce of di a be tes mel li tus.11 Ho we ver, com bi ned
de fi ci en ci es of the se hor mo nes may ra rely ca u se
spon ta ne o us hypogl yce mi a.12,13 A ca se of ac qu i red
iso la ted adul ton set GHD with sympto ma tic hypo-
gl yce mi a was re cently re por ted.14

Hypogl yce mi a in this pa ti ent of ten de ve lo ped
af ter a pe ri od of fas ting, du ring an exer ci se or ill-
ness. The se con di ti ons sti mu la te glu co se uti li za ti on
and di mi nish glyco gen sto res. Sympto ma tic hypo-

glyce mi a did not oc cur in this pa ti ent af ter GH and
cor ti sol rep la ce ment the rapy. Hypogl yce mi a was
usu ally cor rec ted with glu co cor ti co id rep la ce ment
whe re as GH rep la ce ment had a les ser ef fect.15

Un der nor mal con di ti on, ke ton bo di es are pro-
du ced for oxi da ti on du ring fas ting, spa ring glu co se
to be used as fu el by the bra in. GH has a di rect 
ke to ge nic ef fect on the li ver re le a sing ke to nes dur-
ing fas ting. GHD may in cre a se glu co se con sump ti -
ons.16 This pa ti ent al so had re la ti ve hypo ke to ne mi a
du ring hypogl yce mi a.

Fas ting hypogl yce mi a may oc cur in in fants
and chil dren with chro nic de fi ci en ci es of the se
hor mo nes par ti cu larly af ter a pe ri od of fas ting and
du ring an ill ness.17 The li kely exp la na ti on of hypo-
gl yce mi a is a de fect in glu co ne o ge ne sis and incre -
a sed in su lin sen si ti vity. GH and cor ti sol ha ve
in su lin an ta go nis tic ef fects; hen ce in su lin sen si ti -
vity is dec re a sed in ac ro me galy, pu berty and GH
and cor ti sol rep la ce ment the rapy.18-20 The re fo re in-
cre a sed in su lin sen si ti vity may be ex pec ted in this
pa ti ent.

It is known that co un ter re gu la tory hor mo nes
such as cor ti sol, GH and epi nep hri ne act to tem per
tis su e sen si ti ve to in su lin. GH and cor ti sol sup press
in su lin me di a ted glu co se up ta ke and aug ment glu-
co se re le a se,1-3 which may exp la in hypogl yce mi a
in chil dren with GHD.17 Mo re o ver re cently pub-
lis hed stu di es in di ca ted that chil dren with GHD
had dec re a sed fas ting glu co se le vels, dec re a sed in-
su lin sec re ti on, and in cre a sed in su lin sen si ti vity
with in cre a sed glu co se uti li za ti on and blun ted he-
pa tic glu co se re la se.21

On the con trary, adults with GHD we re
shown to be in su lin re sis tant. The eti o logy of IR in
hypo pi tu i tary pa ti ents is re la ted to ab normal body
com po si ti on and the de fi ci ency of GH and rep la -
ce ment of ot her hor mo nes.1,6,12,17

Af ter the GH and cor ti sol rep la ce ment the r-
apy, in su lin sen si ti vity dec re a sed and hypogl yce -
mic epi so des ha ve not be en re cor ded for over 13
months up to da te in this pa ti ent (Tab le 2). We tit -
ra ted the do sa ge of GH ac cor ding to IGF-1 and cli -
ni cal symptoms so we did not ob ser ve the fe a tu res
of me ta bo lic syndro me. Our re sults we re si mi lar to



tho se in the ca se pub lis hed by Pi a et al14 Furt her -
mo re in cre a sed in su lin sen si ti vity was re-por ted in
adul ton set GHD in pa ti ents with GHRH re cep tor
de fect and type 1 di a be tes.11

In conc lu si on, idi o pat hic par ti al hypo pi tu i ta -
rism is a ra re ca u se of hypogl yce mi a. Pro lon ged fas -
ting and pre dis po si ti on to hypogl yce mic fac tors
inc lu ding exer ci se, in fec ti on and stress may le ad to

hypogl yce mi a in this pa ti ent. The se con di ti ons di-
mi nish glyco gen sto ra ge by in cre a sing glu co se uti-
li za ti on. In cre a sed in su lin sen si ti vity may
con ri bu te to the hypogl yce mic epi so des. We sug-
gest that af ter the eli mi na ti on of ot her ca u ses of hy-
poglyce mi a, pro vo ca ti ve tests for di ag no sis of
hypo pi tu i tarysm sho uld be run when sus pec ted
sin ce res pon se to the rapy is sa tis fac tory.
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