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Abstract

The primary causes of uncontrolled diabetes are poor life-style, infection, ischemic heart disease and
inappropriate usage of oral anti-diabetic agents and insulin. Supplementary causes are stroke, acute
pancreatitis and endocrine diseases. Multiple endocrine neoplasia type 1 (MEN 1) is an autosomal
dominant syndrome characterized by primary hyperparathyroidism, pituitary neoplasia, and foregut
lineage neuroendocrine tumors, and is associated with increased glucose levels. We present a case of a
69-year-old woman who had polyuria, polydipsia, weight loss and hyperglycemia over 6 months. She had
hypertrophy of the face, hand, and foot, and active bleeding and large folds were observed in the stomach
and duodenum upon esophagogastroduodenoscopy. She also had high levels of IGF-1 and gastrin and
got the failure of growth hormone suppression after an oral glucose load (75 g). These findings suggested
a diagnosis of acromegaly and gastrinoma, which was clinically diagnosed along with MEN 1. The patient
improved glycemic control and symptoms after being treated with somatostatin analogues and insulin
therapy over a 5-month follow-up period. Here, we report a case of MEN I in type 2 diabetes mellitus
with a poorly controlled blood glucose level. Clinicians should consider endocrine disease in patients

with poor glycemic control in diabetes.
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Fig. 1. A family pedigree of the patient (arrowhead).
She refuses genetic test for MENI gene mutation.
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Au AP A uk oAbl Az MET WA Ak 49 %A] % AL 11.8%
6,420/mm’ (3249 4,000~10,000/mm?), E42x 5.9 o/ (9] 4.0~6.0%), Q1&d 8.7 uU/mL (A4S
dL (499) 12.0~14.9 g/dL), 843 173,000/mm’ (4 2.6~24.9 pg/mL), C-FEI= (peptide) 6.14 ng/mL (44
AP9] 150,000~400,000/mm?), WA ETHE 5.24% 9] 1.1~4.4 ng/mL)E R, B ARG s RS
(9] 0.5~2.0%) 5 BT} Aslsharlola d4a 28.5 pg/mL (7dR19] 7.2~63.3 pg/mL), B F=E|E
2723 84 mg/dL (4E9] 8.0~23.0 mg/dL), 2] 2.8 pg/dL, (AAPHS) T~28 pe/dL)E B}, iz e

N)

olEld 0.91 mg/dL. (37H9] 0.5~0.9 mg/dL), IF 1} A A= thyroid stimulating hormone, 1.150 4 U/
EF 132 mmol/L (%37H$] 136~145 mmol/L), &% Z mL (37H$] 0.35~5.0 4U/mL); free T4, 1.4 ng/dL (4
F 5.1 mmol/L (874HE] 3.5~5.1 mmol/L), &% X% A9 0.8~1.7 ng/dL)E B3, H3A 325 250
3 580 mg/dL (FAPHE] 70~100 mg/dL)E B3t d5 pg/mL (A9 15~65 pg/mL), ZAEY 1.0 pg/mL
Z 9.3 mg/dL (3749 8.6~10.0 mg/dL), €511 3.3 (AdHS] 0~10 pg/mL)E HATh A Al A4 e

g/dL (3gwe] 35~52 g/dL), 1 3.9 mg/dL (/<] 37 Rgor wd gl o4 271E 1ol HAkE s
2.5~4.5 mg/dL), "}1l% 3.4 mg/dL (%9 1.6~24 d

& A7Ao1x-1 (insulinlike growth factor-1, IGF-1)-=-
mg/dL)E BEom, C ¥4 while- < 0.3 mg/L (873 614.5 ng/mL (2H9] 78~258 ng/mL) 2 %o AR
21 <05 mg/l)E Bt 83 M X5 4+ (A 1, FEA g4 7F~Ed(gastrin) 209.9 pg/mL (84
=), AE 48 25 Bon) 9] 25~111 pg/mL), E=¥ 2514 ng/mL (A9

Table 1. Results of the GH response to the 75 g oral glucose loading test

Time (minute) to 75 g OGTT 0 min 30 min 60 min 90 min 120 min
GH (ng/mL) to 75 g OGTT 19.63 16.00 18.25 22.00 24.25

GH, growth hormone; OGTT, oral glucose tolerance test.

Table 2. Results of the combined pituitary stimulation test

Time (minute) to 75 g combined pituitary

. . 0 min 30 min 60 min 90 min 120 min
stimulation test
Glucose (mg/dL) to insulin induced 146 103 65 55 78
hypoglycemia test
GH (ng/mL) to insulin induced hypoglycemia 14.88 >40.00 >40.00 36.25 24.13
test
ACTH (pg/mL) to insulin induced 30.8 27.4 37.4 58.1 46.2
hypoglycemia test
Prolactin (ng/ml) to TRH stimulation test 23.88 91.08 74.89 53.13 45.17
TSH (uIU/mL) to TRH stimulation test 2.210 11.980 12.430 9.570 7.920
FSH (mIU/mL) to GnRH stimulation test 59.4 68.3 79.6 91.2 95.3
LH (mIU/mL) to GnRH stimulation test 22.2 39.2 62.1 73.7 70.6

GH, growth hormone; ACTH, adrenocorticotropic hormone; TRH, thyrotropin releasing hormone; TSH, thyroid stimulating
hormone; FSH, follicle stimulating hormone; GnRH, gonadotropin releasing hormone; LH, luteinizing hormone.
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10~25 ng/mL), SAFGA T2 17.5 mIU/mL (A
16~66 mIU/mL), o]¥A=5 25 51.7 mIU/mL (AAHH
91 27.7~93.3 mIU/mL), ol~Ezt] 12,5 pg/mL (4
’F9] 15~50 pg/mL)<S BTt 75 g 47 25 F-5lo
ogk e EE AR A A S 2] AAIHA] o
ko, BgufskrARl=AA A HelrAl] 71 Aldhs
Hol|x] eFktHTable 1, 2).
WA Ak de 5 AR 5ol 22 gl
T7H’J‘—4 s X’d@*}oﬂjﬂ E]7]Qto] g o] U

Z=ok u—)\—] Ho XZE0. O = FNm A
5l A7 29 ] 4 5= g Fig. 2. Sella magnetic resonance imaging (MRI). T2
|

off F&E ] AL, = 14173%”—11‘% T70] oA B weighted coronal view of sella MRI shows poorly
oAth(Fig. 2). FAA 283 Ax} 9o EalozA A4 enhancing mass in right sella, 1.6 x 1.1 x 1 cm.
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Fig. 3. Endoscopic findings show diffuse mucosal hypertrophy and enlarged gastric folds in the body of the stomach
(A, B). There was a peptic ulcer with active bleeding in the 1st portion of the duodenum (C, D).
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(8.46 x 12.1 mm®), Aell 7248 A4 (12.7 X 17.1 mm?), Z
Foll @A (4.90 x 7.39 mm?), Aol ZA(11.7 X 15.8
mm?)©e] HYom HrMoi= Eo]zQ] AL HolX
okt Aol A= 2414 Bt (left ventricle mass
= 158 g, 101 g/m”), 21" 4 (left atrium dimension
=40 mm)e] B3lom, A7 =52 65% ATt

T AAE MEN 1 321 791 4714 <E 2495 918

AR Afetgl oy, AR= 18- A= 715819

A el A A2 o7k FelellA da7t

WA T E o HoAR Ald) e Fd A3
THFig. 3). 9SS0 A F9loll A4 AdEs
AlEsigl ot Alof St 7t BrFsE el on, ks &
A A A7 A g o] oA S5 A TiEEs
St

TR AL AolA ol 1t o] gller, Aol
9 2 WA F-9lell 1.5 cm F719] 284 Aol Bt
Oloﬂ "41011 %‘}E = A&SIAaL, A&

9] 00 2517k el A delhe o142
Aol 57] Aol VAR Fe] A ek
A= A AT S A A ulge] FAlR 2 Al

A&

Table 3. Results of the somatostatin induced growth hormone suppression test

Time (minute) to somatostatin

) ; 0 min 60 min 120 min 240 min 360 min
induced GH suppression test
GH (ng/mL) to octreotide 0.1 mg 19.63 523 3.33 5.93 11.30
GH, growth hormone.
900 250
800
700 R/\ - 200
2 600 ]
E" 500 Py E—O—IGF—l (somatomedin-C)
= 400 100 £
"9“ 300 | % —m—Gastrin (enzyme
o immunoassay)
200 L 50
100
0 0

0 4 8 12 16
Time (wk)

Fig. 4. Insulin-like growth factor-1 (IGF-1) and gastrin level during the treatment with long acting octretide
(Sandostatin LAR®; Sandoz Pharma Ltd., Basel, Switzerland) 20 mg for 0, 4th week, 30 mg for 8th, 12th week, 20 mg

16th, 20th week.
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Fig. 5. Before treatment, an enlarged nose, protruding lips and thicker fingers were observed (A, C). After treatment,
the patient’s appearance is better (B, D).

120 14
100 - 12 . -
 Total insulin
§ 50 - 10 dose per day (IU)
S 60 | R
c L 6 g ~—HbAlc (%)
3 T
40 |
- -4
20 - L 2
0 + . ‘ 0
0 2 4 6 8 14 16
Time (wk)

Fig. 6. At 8 week, Patient wanted to switch insulin treatment to oral anti-diabetes drugs. During insulin treatment
with long acting octretide, total insulin dose per day and HbA1c were decreased.
IU, international unit.
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o] MEN 15 oA o= ekst o= QIQic), det vt
ek X852 k= oAl E= % Vs
9 B A 71 AslE o= 23] e A
, 9% & somatostatin induced growth hormone
stimulation test A3 ¥ A 4~7S ¥ long acting
octretide (Sandostatin LAR®: Sandoz Pharma Ltd.,
Basel, Switzerland) 20 mg %] 8= A|2F5}3IcH(Table 3).
A= E 5 A el 5 w9k Ao S

£ 2 5 9l IGF-19h B84 874 7P-ER FEg 8l

©] 100 IU (international uint)7} = <!
Al FeFEM AT 11.5% 901 3

B AA S 59 850l 9lad o 8= 60 1
G A= 8.5%% ZV7) 248tk (Fig. 6). o5 EkxjolA|
A2l Qlad X 5E ALl ot AReto, 5l &5
=] &

o|FFH A I AFSHAIE @A A Tl

et sks] o A 23S Diabetes Fact Sheet in

Korea 2013¢] wh=m 2011 --2jue} 3041 o)de] A<l

S gPFo R gk AellA] AL gide] 12.4%, ©F 800%H]
o] Tz gl o 20291 613 Hol FieH A ¢
A WEs Folls ek vk B0 2 vepgrt e wE
G $xpe] 77%7F A8, 11%7] e e
2 273k o) 1%+ ol dis) ojue X 5=
1A 20l Qo A8 Wk Bt 5 of 28% o] A&
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A =3t I Q) ek 6.5% oleks 1ol A -
et ARl Gt FAElAA A-et 9 2do] HA]
Bl e & AT G FApIM 2R d9Y =
e FEA7IE dlollis o2 a]lo] ARt 53] teket
Uiitn] Aghe] oA Wke - e Aol R ofe] 2=
o e BT A doA AEFAS B E99 2de
TS oliz Aghl| o3 AMdES STMIRITAL dEA
AT,

& SelollMs 670 AR ASH o PR SRRt
g 243 F4E (e SxfAM 9 dse] €9l
A T olghA 2 ofletell AR 75 g At =
Atel 8 A VIRERRANE FE HekrA U9 T
IS A A W] SUR1 TRE-R S Sklste]
MEN 1S detsieict

MENZ & &Apol| Al thekeh viin] ka0l st
SR P S ol =i Asleln, Xdo] e
AF7E 253 & A5 AR AaE 2dfelE 27
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ol Al Aghat ARG kel o] ST BolH ¢
wH] oA F AYFe] A 5ol gl W= IAPEZAA
(proton pump inhibitor) A4S @o] ARE-E1L glom, 7]
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o] gelom= Felol A9 A HaprAlolA dAsh= 7
tAdFo] tia 2B 99% ol dellA] A T =l
wH 2 Q18] AETHS-10]). Eek HllF Sk A
Q1 et vt o] oAl 42 olefell & R AH Al A
vl thiAbd Ak sol yERd = 3lem, o] 5 60~T70%

3
ol F=2Q WS A 28 FAE AR o
o, IGF-1 3~4 ool B33k Brs A8 a3t
=T} o X5 Al X 5ol HlE) X5 B vt
thal B7rE, 40~50%004 HelkrAl AEe] A7) 74,
5% M= IGF-1 gl Qs ekl oA vk
(12,13].

A= ] T 2 Hg TS PR E- S| el
Sandostatin LAR® 20 mg Fo1& A1281ar, 45 w9
B2 RS sttt B9l - 8, 12570l Sandostatin
LAR® 30 mge& Sslo] Foksiglon, B9l 0% 205
A Sandostatin LAR® 20 mgl. 2 FokS §48}aL §)
o} Awo] @AEE YRl IGF-13 &5 A 84 7k~
Ed wevs AEA 0w A glom | ool wEst
, o o]t SHE B5s Holal 9l
o} olEe] 3= Sl Bl shF qlEd 89-e] 100 U
Aot MENe| theh X5 A<}
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