ARFFRILE A S BB BRI BT D SRR CH D, AUFERICET HHWED
BEAFEEERO, HRZFERKEERF & —RBEFTH D,

ELER . THEES SARE, 03-3353—-8111 (27011, 28764)

EAESREL RS EEEN  NELT Rk TERFERE T4 —)

B MR SEEERELZRS

HARE (k%) BIHER FRLFERKZEERRES Y —

FE W ] FHEHE  HREEESERKRT - BERFREN SRR - BRI
RENDWF - TH

PEATERHA A R REAER K  FERB RN OWAR AR - TR
RPN - HF

H RN B ALHRE R E RN R R IE - AR - IR

FETR £ E PR @A A RS - B - NAWREHAE
EHE A % KIRER KT « B0 - 85 1 AF

FRARR— Bz BEA KF R BRI R E A TR 5 - NI
WNIBET iz WRLTFERREERRE S Z—

ER -

1. Hirara Y et al. Insulin autoimmunity in a case of spontaneous hypoglycemia J Jpn
Diabetes Soc 13. 312-321, 1970

2. Takayama—Hasumi S, et al. Insulin autoimmune syndrome is the third leading cause of
spontaneous hypoglycemic attacks in Japan Diab Res Clin Prac 10:211-214, 1990

3. Uchigata Y.Kuwata S, et al. Strong association of insulin autoimmune syndrome with
HLA-DR4 Lancet 339:393-394, 1992

4. Uchigata Y, Omori Y et al. HLA-DR4 genotype and insulin-processing in insulin
autoimmune syndrome Lancet 340:1467, 1993

5. Uchigata Y, et al. Patients with Graves’ disease who developed insulin autoimmune
syndrome (Hirata Disease)possess HLA-Bw62/Cwd/DR4 carrying DRB1*0406 J Clin
Endocrinol Metab 77;249-264, 1993

6. Uchigata Y, Hirata Y. Insulin autoimmune syndrome (IAS, Hirata disease). Molecular
mechanisms of endocrine and organ specific autoimmunity. G. Eisenbarth ed. R.G.
Landes (Texas) ppl33-253, 1999

7. Uchigata Y, Iwamoto Y. Drug-induced insulin autoimmune syndrome Diab Res CLin Prac

81:e19-20. 2009



SReEANACE S

"£E1
YRR RMPILCHPINEHIIGHRICIES Y B

L PVILNEBEERITHCPO "\ETNYO
YOI MUNE IS ORI L2 HNWGE LOVIDOUY S
SIES 2 S p PRI > MY P2 T T 3 H

i = AN DR 16 )

[ S REET O THER T ¥} 4 35 H |
MNEHEBETEETICHL

"FIAR




BHEMELBEEOEEBEO-OLOLERE
HBAXE
1. [FLC&HIC
EAEEE ORAFBRFMERFREOVOLSL LT, Flbid, KRR ELEZIZ
LTLEoHEIAOEEREZBZ R TVET,

IHETIZ, B 1ENE 1982 4, % 2 [ElE 1988 Eic, HELTFERKEHRRFE S & —
magﬁﬁu%fbtﬁm%fwéﬁﬁﬁéﬁ&w\_®%§%%mib\m3wfam
BT AR REROMEMAH SRV E L, EM3EBIFARY /J—< LW
AR E . EAEE L VIRRE, A VAV VHBREERRCTHYVELE, £LTC K
MAEFEICRBESAO—EIZ, SH EZEWI bDELOEMERAL LGBV E- Le
HZEHHALNCRY . ETHEMMICKRERERPGEONE L,

Rit, 37V A2 P EAERBICELEC RS Z ERBRENET, £2T, WEHAA
W ENL BVWDIRMBED TR ND D0, 7Y AV PBREELTHWLIDN, Zhb
FRELIOLAELE L, BEEFHELIBEL KEE>T0ETDOT, THA, &
AL BEWEL BT ET,

2. AEOHRER

R RSB Z LIBE SAT, AE~OHNORELNELZEDTER,
3. PEDAHEZEBLUVRAR

BEZWEETELEDL, KEDZEBRLIOWT, FREOEAICKEE Liznwe A

WET,

1) Fim MR
(2) EAUBEAE D RiTBRITEIR D #AH
() RERRARYORLS, VY AV MR EDOFE L TEE
(4) HUIDHE
(6) IRMFERERET., SEOAFE
6) F# (AREMOFE, BEROFE)

(7 FEWIBEOH E

(8) Mu¥EER & DREE
(9) HLA #A 7BIOT7T YV —NORE
4. PEREZROMNEETREICDONT

$anﬁ%m&&tﬁk;T<kﬁﬁﬁh%%%t%?T%émﬁwk%xanif
UL, ZOBIRICE > THRHISNEREEZADICRITT DI LICX D, Bk /RO

2 BWHTH, IR R LV BRMICITDND X ICRD MRS £,

Fio, EABRIIBECFRINETE, IRABIRNTZBE T T4 NV —DORE
TR ORN L FREMERE L DINET,

5. EAERORKRE



LTIZT, ANThLHBLNET =223, T <HELFEEEZ %1, THRECHEM
MeBIRIBDILE>THDLONPLNLRL 2D X I, FEOT—ZONHE LV
FENTIZ, LS DU EZOb LB RVWET, Tha [ TEHEETEEL( L IO
F9, BHTREFEALZHRITE2LOEBRWERET, o2 BI 2 yWRFIcEsRE
o THTDE, HRIEDHFHRIL. S EBIRIWEEICE > T, #HOLONIEL
bbbV ET,

CARALRRNIZEVE LS, BERHEYECEFRIZE N,

6. RIBEDEEM

FEZWEEWER TS, MMRICHITHIZEARBLER UL LS, W o®BE W
DTHLTEET, o, BHT2LBWE, dREOBABSCESATEY £T07T,
WRRLEHTHLREI SN HOTEDH Y THA, bbDA A, AEEZVWEFETRTH,
HIRTORMISITRD Z L 13—WH Y A,

7. REHROOR

HIRTEOHINT L > THOENTRRIL, FROENMERT, DICREENDZZERHY
£9, L, DREAAZKRET HHER (K4, FFT, AALTHEESRY) BAaRIRS
LB FRA
8. BAEMNSE L DHMMFBHEICONT

WHROFER L UTHREZR EOMMFTAEHENE U AR H Y 423, ORI
FHICBL, AR INEHREICEBLERA,

9. BFRIAICEEY SEE

T THThNAMRICHELRERIL, HRlNEET5 2 3b0ERA, UL, &
DIFFIZ L > T, HLWVRESLDIERBLE L o &L &R0, ARMLBERBRE « IGFICIE—
LR E FROBAABBRLEL Y £,

10. Aoy y

HIRTZBHRD Z LR ZOFRIZE L TARRICE D Z R LW &b 25401,

IR TEITDHIENTEET,

HREMEEMESREEREZE S

BARE (RK) ERETFERKFEEREE ¥ —

HE T CGRRRERKERAT), ENER CRREERER KRS SWBEA (MmERs) ., 6
BER (RERERERT), EFRIE (KRERKT) . FAR— (BAKE),

EBR NBRF (RRERXFEMKEERREY2—)

Y2147 H 13 H




HREEEDEEDERILED-ODEERETAMR

CEREHOELE  EEMEA & (BE) Be ( =y y i

SEEHERAB  2009/FR21F A (BELER _FFELLNAERBETILY

BREEMEEERELLZEZESA BEREBOERES )

1. 204 1.4 RY—< 2 8% 5l : iR, A: ) QAR
BOREMERE 4 T0fth ( ) (“UEDENNZOZEDIFTTHME)

2. REBOFERHR _ W “HH B - X (=&EBELMNZO%)

3. (KE [:‘ kg E;E!:]cm B . |cm E[Uj_: mmHg

4. FHEFEAB &F A BZA

UTF., b 28ET, CEBESEVLET (LEZHICFEORELHYFET) .
b. RIERICIRA L TOEFOH T AL b, BIFREE

(BEPLLBVVEEEREICEHEZSMALLET )

6. EIKNBBE L THZT HFTHOHIM By
7. B M #EE G HARM < B
(6. 7&4, 7ABLILBL., 17ALBL, TEIHWVWEVWSEEIZBRELLETY)
8. (EMAEDH = YT LR (BEl, BREHI. YEBHl. 1BHR 7#4L)

9. BEDARE HY - HL (—EBLHNIZOZ)
10. EEBOREEICOVTHEVLET,

FERIERICH - & BIELEFEADIRI ) uU/ml B IR ) uU/ml
C—RITFFK . ng/ml [GF-11 ng/ml (B #(E )
7 FoEaRRER Al 30% 60% 90% 120%
Jiirk i mg/d|
IRI uU/ml
Bl DR VEEEE . % (IEEH{E . %)
11. HLAZ 4 7 A / B / C / DR / DQ /
12. DR DNA% 4 7 (allele) DRBI1 / DQA1 / DOB1 /

HADT—2Z2E—WEFEWTHF2T5TY)
13. BYIOEE HY - HL (“EBLMO%)
14 BROAE HY - HL (<ELLMIZ0%)
xHYDBEISAIZDE, ERCHVOHBMZEBSNTEETL &M, ¢
YA

¥ BLOBHEIAITOE, EEOHMBRY ., REETED b LOHAR.
EMm#ELZLTL & 5D =1

15. ERUANDEBHADHECELRELUVIE
16. #&, AR, AXBEICHEFAOBEE, 2= CEFVEETAEERTT,

FB iF

Er - R—UH : £




ll. BFRICERALE=FITY

AXIzH S ESIRIZEET



. Hirata Y, Uchigata Y. Insulin autoimmune syndrome in Japan Diab Res Clin Prac
24(Suppl.) S153-157, 1994

. Takayama-Hasumi S Eguchi Y, Sato A, Morita C, Hirata Y. Insulin autoimmune
syndrome is the third leading cause of spontaneous hypoglycemia Diab Res Clin
Prac 10.211-214, 1990

. Kato T, Itoh M, Hanashita J, et al. Severe hypoglycemia in a person with insulin
autoimmune syndrome accompanied by insulin receptor anomaly type B. Diabetic
Med 24:1279-1281, 2007

. Furukawa N, Miyamura N, Nishida K, Motoshima H, Taketa K, Araki E. Possible
relevance of alpha lipoic acid contained in a health supplement in a case of insulin
autoimmune syndrome. Diab Res Clin Prac 75:366-367, 2007

. Uchigata Y, Hirata Y. Insulin autoimmune syndrome (IAS, Hirata disease)
Ann. Med. Interne. 150:245-253, 1999

. Uchigata Y, Hirata Y, Omori Y, Iwamoto Y, Tokunaga K. Worldwide differences

in the incidence of insulin autoimmune syndrome (Hirata Disease) with respect
to the evolution of HLA-DR alleles Human Immunol 61:254-157, 2000

. TRIEEFBL ANANAETF. HBBEM. i Methimazole Bt 4 ERIIBH S hicA AU &

HOSEREED 1F BERW 46:787-790. 2003

. Eguchi Y, Uchigata Y, Yokoyama H, Hirata Y, Omori Y. Longitudinal changes
of serum insulin concentration and insulin antibody features in persistant insulin
autoimmune syndrome (Hirata disease) Autoimmunity

. Uchigata Y, Hirata Y, Iwamoto Y. Drug-induced insulin autoimmune syndrome.
Diab Res Clin Prac 83:e19-e20, 2009

10.NIBRF EAWES XY VHOREERER St LR 56:197-203. 2008

11.Uchigata Y, Kuwata S, Tokunaga K, EguchiY, et al. Strong association of

insulin autoimmune syndrome with HLA-DR4 Lancet 339:393-394, 1992

12.Uchigata Y, Tokunaga K, Nepom G, Bannai M, et al. Differential immunogenic

determinants of polyclonal insulin autoimmune syndrome (Hirata Disease) and
monoclonal insulin autoimmune syndrome Diabetes 44:1227-1232, 1995

13.Uchigata Y, Kuwata S, Tsushima T, Tokunaga K, et al. Patients with Grabes’

disease who developed insulin autoimmune syndrome (Hirata Disease) possess
HLA-Bw62/Cw4/DR4 carrying DRB1*0406 ] Clin Endocrinol Metab 77:249-254,
1993



14.Ito Y, Nieda M, Uchigata Y, et al. Recognition of human insulin in the context
of HLA-DRB1*0406 products by T cells of insulin autoimmune syndrome patients
and healthy donors. J Immunol 151:5770-/~5776, 1993



Diabetes Research and Clinical Practice, 24 Suppl. (1994) $153-S157

DIABETES RESEARCH
AND
CLINICAL PRACTICE

Insulin autoimmune syndrome in Japan

Yukimasa Hirata*, Yasuko Uchigata
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Abstract

Since 1970, 197 patients with insulin autoimmune syndrome (IAS) showing severe spontancous hypoglycemia have been reported
in Japan. This is characterized by a high titer of anti-insulin autoantibodies without evidence of exogenous insulin administration.
1AS is the third leading cause of spontaneous hypoglycemia in Japan, while only 21 cases have been reported in Europe and the
United States. High levels of the extractable native human insulin and of the characteristic insulin autoantibodies in the sera of the
IAS patients have been proved. Recently a significant association of HLA-DRB1 #0406 /DQA1 %0301 /DQB1#%0302 with: this

syndrome has been found in the IAS patients in Japan.

Keywords: Insulin autoimmune syndrome; Hypoglycemia; HLA-DRBI gene

1. Introduction

When the first patient with spontaneous hypo-
glycemia associated with the production of insulin
autoantibodies, so-called insulin autoimmune syn-
drome (IAS), was reported by Hirata et al. [1] in
Japan in 1970, many questions were raised, its
differential diagnosis from factitious hypo-
glycemia, the causes of this syndrome, the mecha-
nisms to produce hypoglycemia in this syndrome
and so on. Immediately after the first patient was
diagnosed with IAS, several other patients were
reported with the same syndrome over five years
[2-5], and reports of a total of 197 patients in
Japan from 1970 to 1992 have been registered.
Besides the analysis of those reports, several stud-

ies concerning the causes of IAS and the hypo-

glycemia have been carried out by us.

* Corresponding author, 2-8-17-401 Momochi, Sawara-ku,
Fukuoka 814, Japan.

2. Insulin autoimmune syndrome as the third
leading cause of spontaneous hypoglycemia in
Japan

Takayama-Hasumi et al. [6] analyzed the re-
sults of questionnaires sent to 2094 large or gen-
eral hospitals throughout Japan to investigate the
causes of severe spontaneous hypoglycemic at-
tacks from 1979 to 1981. The survey revealed
three main causes for the hypoglycemic attacks:
insulinoma, extrapancreatic neoplasms and IAS.
The second survey carried out 6 years later from
1985 to 1987 gave the same results.

3. Onset age and sex distribution of 197 IAS
patients reported in Japan from 1970 to 1992

The records of 197 patients with IAS reported
from 1970 to 1992 were carefully examined [7].
Age of onset and sex distribution of the 197
patients are listed in Table 1. The peak age of
onset was 60—69 years for both sexes.

0168-8227 /94 /$07.00 © 1994 Elsevier Science Ireland Ltd. All rights reserved
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Table 1
Age at onset and sex distribution in Japanese IAS patients,

1970-1992

Age at IAS patients
onset Male (n) Female (n) Total
0-9 0 1 1
10-19 1 1 2
20-29 3 12 15
30-39 10 7 17
40-49 20 16 36
50-59 21 19 40
60-69 22 24 46
70-79 19 14 33
80—-89 2 5 7
Total 98 99 197

IAS, insulin autoimmune syndrome.

The geographic distribution of IAS in Japan
showed no characteristic pattern in the areas of
residence of the patients.

4. Trigger of onset of IAS

In Japan, methimazole (MTZ) has been used

for the treatment of Graves’ disecase and a-
mercaptopropionyl glycine (MPG) for the treat-
ment of chronic hepatitis, dermatitis, cataract and
rheumatoid arthritis, and glutathion (GTT) for
urticaria. These drugs containing the sulfhydryl
(SH) group were found to play a role in triggering
the development of 1AS [4,8,9].

Among 197 patients with IAS, 44 had been
treated with MTZ just before the first attack of
hypoglycemia caused by IAS, 34 with MPG, 7
with GTT, and one with captopril [7]. There were
28 IAS patients who had received medication
based on non-SH compounds just before the on-
set of IAS and 83 patients had no history of
receiving any medicine just before the onset of
IAS.

5. Clinical course and treatment in 197 patients
with IAS

The duration of hypoglycemic attacks was rela-
tively short. In 62 (31.5%) of the 197 patients the

period lasted less than one month, and only 12
patients had a period of attack longer than one
year. Spontaneous remission occurred in 162,
while in the remaining 35 patients some specific
treatments were introduced as shown in Table 2
[7]. Among these 35 patients 6 patients were
misdiagnosed as having insulinoma, and this was
followed by partial excision of the pancreas which
was effective in reducing attacks. Hyperplasia of
the islet B-cells of the excised part of the pan-
creas was reported in some IAS patients [1,2].

6. Insulin in the sera of the patients with IAS

The insulin in the sera of IAS patients was
native human insulin itself [10]. Fig. 1 shows total
extractable IRI and »I-insulin binding % of the
sera of patients with IAS. The IRI levels during
hypoglycemic attacks were quite enormous [4].

7. Insulin autoantibodies of IAS

The sera from 24 patients with IAS in Japan
were tested by us to determine the immuno-
globulin class, the subclass and the light chain
types of insulin autoantibodies [11]. All insulin
antibodies belonged to the IgG group. One patient
seemed to have monoclonal antibodies such as an
IgG, (lambda) single subclass [11] which had a
very low affinity constant and a quite large bind-
ing capacity against human insulin in Scatchard

Table 2
Disease course and treatment in 197 Japanese IAS patients,
1970-1992

IAS patients

Male(n) Female(n) Total
Spontaneous remission 84 78 162
Treatment
Steroids 5 17 22
Pancreatic surgery 3 3 6
Plasmapheresis 5 0 5
Azathioprine 1 0 1
6-Mercaptopurine 0 1 1
Total 98 99 197

IAS, insulin autoimmune syndrome,
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analysis [12]. Further studies concerning this par-
ticular serum sample were carried out by Uchi-
gata et al. [13]. Scatchard analysis of the serum in
another patient with IAS showed an obvious pro-
zone phenomenon of antibodies to human insulin
[14]. Besides those two patients mentioned above,
even the high affinity site of the antibodies of IAS
presented lower affinity constants and larger
binding capacities than insulin antibodies pro-
duced by exogenous insulin injection in diabetic
patients [14].

8. Strong association of IAS with HLA-DR4

Uchigata et al. [15] reported that serological

typing of 27 patients with IAS showed that all of
the patients had DR4, which was presented in
43% of the normal Japanese controls (odds ratio
72.1, P < 2 X 107°). Table 3 presents the HLA
typing of the 32 Japanese IAS patients so far
examined [16]. Analysis of the nucleotide se-
quences showed that all of the patients with IAS
had DRB1 * 0406, DQA1 %0301 and DQB1 +0302
compared with only 14% of the controls having
this haplotype (odds ratio 385, P < 1 x 10719),
Uchigata et al. [17] reported that all 13 patients
with Graves’ disease who developed IAS by MTZ
therapy possessed a specific allelic combination,
Bw 62 /Cw4 /DR4 carrying DRB1 #0406, whereas
only one of 50 Graves’ disease patients without
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Fig. 1. Total extractable immunoreactive insulin, and **I-insulin binding % of the sera of male and female patients, immediately
after diagnosis of insulin autoimmune syndrome. The methods for the IRI and '?’I-human insulin binding assay have been
described clsewhere [11]. At diagnosis of IAS, the peak of the hypoglycemic attacks had been passed. The normal range of total IRI

and »L-insulin binding was < 71.8 pmol/l and < 5%, respectively.
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Table 3
Serological HLA typing of Japanese patients with insulin autoimmune syndrome
HLA
Pt. no. A B~ C DR DQ
1 2,26 40,62 wé,— 4,— NT
2 11,33 44,62 wé,— 4,13 1,3
3 11,24 44,62 wéd,— 4.9 NT
4 2,24 51,62 w3,—" 4,12 3,—
5 11,24 62,— wih,— 4,— 3,—
6 11,24 60,62 wé,— 49 NT
7 11— 54,52 wi,wé 48 13
8 11,33 44,62 wé,— 49 3,—
9 11,31 16,62 wa,w7 24 NT
10 24,26 35,61 w3,— 49 NT
11 2426 62,— w3,w4 24 NT
12 24,26 62,— wé,— 4 NT
13 24,33 17,62 w3,w4 46 1,3
14 2,11 61,62 wi,— 49 3—
15 26,— 35—~ w3,— 48 3—
16 24,— 54,62 wlwd 4,— 3,—
17 2,33 44,35 w3, — 4,13 NT
18 11,24 6,61 w4, — 4,12 - 37
19 24,31 62,— w3,— 4,12 3,7
20 2,11 51,62 wi,— 4,— 3,—
21 2,— 46,— wil,— 48 1,3
22 2,24 15,35 w3,— 49 3,—
23 2,26 35,62 wi,— 4,12 NT
24 24,26 35,62 w3,w4 2,4 1.3
25 2,11 60,62 w3,w4 4,— NT
26 2,11 55,62 wiw3 4,6 13
27 11— 62,— wiw3 49 NT
28 2431 54,62 wl,wé 4,— 3,4
29 11,26 35,62 w3,wé 4,— 34
30 11,24 54,62 w4,— 4,— 34
31 2,11 62,— wi,— 438 13
32 11,31 7,62 wéd,w7 1.4 NT
HLA typing was performed in various laboratories.
NT, not tested:

IAS had Bw62/Cwd /DR4 and those 50 did not
possess DRB1 *0406.
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Symmary

From 1979 to 1981, questionnaires were sent to 2094 hospitals throughout Japan to investigate the causes
o severe hypoglycemic attacks other than the administration of oral hypoglycemic agents or insulin
- preparations. The survey revealed three main causes for the attacks, of which the first was insulinoma,
e second extrapancreatic neoplasms, and the third was insulin autoimmune syndrome (IAS), in
. descending order. Seven years later, a second survey was carried out, which showed the order of the three
disorders as the cause of the hypoglycemic attacks to be the same as in the first survey. In both studies
it was suggested that the IAS was frequently induced by thiol compounds.

Key words: Hypoglycemic attack; Insulin autoimmune syndrome; Insulin auto-antibody; Insulinoma

- Introduction

Since Hirata et al. [1] reported the first case of
- insulin autoimmune syndrome (IAS) in 1970, 140
aases of IAS have been found in Japan. This
syndrome is characterized by transient hypo-
dycemia and the discovery of the anti-insulin
ato-antibodies in the sera of patients who had
notreceived insulin. Although the pathogenesis of
th1§ syndrome remains unclear, massive amounts
0fn}sulin can be extracted from the patients’ sera
during their hypoglycemic attacks because of the

Tl

;\ddgfe_SS_for correspondence: Sumiko Takayama-Hasumi

1 - Diabetes Center, Tokyo Women’s Medical College,
Kawata-cho, Shinjuku-ku, Tokyo 162, Japan.

high titer of anti-insulin autoantibodies. In this
study, in order to find out the incidence of IAS as
a cause of spontaneous hypoglycemia in Japan,
we sent questionnaires to 2094 hospitals asking
about their experience with hypoglycemic attacks.

Method

Questionnaires were sent to the directors of the
departments of internal medicine at 2094 hospi-
tals in Japan, which included 309 public or private
medical college hospitals, 1415 public hospitals
with more than a hundred beds, and 325 private
hospitals with more than two hundred beds. In
the first survey we asked for all the cases that led

0168-
68-8227/90/$03.50 © 1990 Elsevier Science Publishers B.V. (Biomedical Division)
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to a spontaneous hypoglycemic attack, excluding
reactive hypoglycemia, and in the second survey
we only requested the number of patients with
insulinoma, extrapancreatic neoplasms and IAS,
as these were found to be the major causes of
hypoglycemic attacks in the first survey. The first
survey was held in 1982 and covered 3 years, from
1979 to 1981; and the second was held in 1988,
and covered the 3 years from 1985 to 1987.

Results and Discussion

The result of the first survey showed that the total
number of attacks was 350, the leading causes are
shown in Table 1. The most frequent causes were
insulinoma (125 cases), extrapancreatic neo-
plasms (92 cases), and IAS (41 cases), which are
followed by alcohol, hypopituitarism, severe liver
damage, adrenal insufficiency etc. In the second
survey the questionnaires were answered by 1033
of the 2094 departments of internal medicine
(50.4%). 769 of the 1033 departments (74.4%)
had no experience with spontaneous hypo-

TABLE 1

Causes of spontaneous hypoglycemic attacks in Japan
(results from the first survey)

No. of cases (%)

Insulinoma 125 (35.7)
Extrapancreatic neoplasms 92 (26.3)
Insulin autoimmune syndrome 41 (11.7)
Alcohol-induced 23 (6.6)
Hypopituitarism <.2C163(4.6)
Severe liver damage 0 (2.9)
Adrenal insufficiency :
epticemia N 4 (1.1)
Chronic renal failure 4 (L1
Chronic leukemia 309
Anorexia nervosa 309
Glycogenoses 2 (0.5)
Insular hyperplasia 1(0.3)
Disopyramide-induced 1(03)
Brom acid intoxication 1(0.3)
Unknown 27 (1.1
Total 350 (100)

glycemic attacks, and 264 departments had hag
more than one experience with an attack, The
second survey was repeated especially to deter.
mine the order of the three main causes, g
shown in Table 2. The results revealed thep, t0 be
in the same descending order as in the first Survey
From the results of the both studies we COnclude(i
that the main causes of spontaneouys hypo.
glycemic attacks had not changed within the last
decade in Japan. This fact is significant, sinc, it
suggests that IAS is a common cause of spontape.
ous hypoglycemia in Japan. In both studies the
number of IAS cases was about one third of the
insulinoma cases, and therefore, Japanese dq.
tors should be careful not to misdiagnose [AS
with insulinoma.

The characteristics of the IAS cases collected
from the two surveys are shown in Table 3. This
syndrome is detected in both sexes, and the age
distribution was similar in males and females,
Interestingly, in the first survey, only 9 out of
41 cases (21.9%) of IAS occurred after the
patients used thiol compounds, whereas half of
the patients used thiol compounds before their
first hypoglycemic attack in the second survey.
The reason for this discrepancy remains unclear.
The first case of IAS that occurred after the use
of methimazol was reported by Hirata et al. [2],
in 1974, and the first case after the use of tiopronin
was reported by Ichihara et al. [3] in 1977. More-
over, Takei et al. [4] reported that the production

TABLE 2

Number of cases with the three main causes inducing spon-
taneous hypoglycemic attacks in two separate periods

Ist survey 2nd survey
(1979-1981) (1985-1987)
No. of cases (%) No. of cases (%)

Insulinoma 125 (484) 93 (50.3)
Extrapancreatic

neoplasms 92 (35.6) 56 (30.2)
Insulin autoimmune

syndrome 41 (15.9) 36 (19.5)
Total number

of three causes 258 (100) 185 (100)
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3
fABLE
CharacteﬂStics of the TAS cases collected from two separate surveys
No. Sex Age No. of cases after the use of thiol-compounds
of
cases Methimazol -~ Tiopronin Glutathione Total (%)
18 M 533 + 165 D
st survey 4 F 5254149 2 0 9 (219%)
19 M 57.1'¢°14.6 a
ud survey 36 7F 994184  © 2 3 I8 (30.0%)

o anti-insulin auto-antibodies was stimulated in ciated with the susceptibility of this syndrome in
patients that were using methimazol, even if these Japan.

patients did not have a hypoglycemic attack.
These observations suggest that thiol compounds
might change the structure of insulin, and that this
Jtered form may have greater antigenicity than
itact insulin. Although Seino [5] reported by
weverse-phase HPLC the existence of an abnor-
mally migrated insulin in the sera of two out of
three IAS patients, we could not detect even a
minimal change in insulin structure by reverse-
phase HPLC in the sera of six IAS cases [6]. On
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Severe hypoglycaemia in a person with insulin
autoimmune syndrome accompanied by insulin receptor
anomaly type B
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Abstract
Aims A rare case of the insulin autoimmune syndrome (IAS) accompanied by insulin receptor anomaly is reported.

Methods Antibodies to insulin and insulin receptor were determined in the patient with severe hypoglycaemia before
and after the treatment with prednisolone.

Results Titers of antibody to insulin and insulin receptors were 73.0% and 41.5%, respectively. Drug-induced
lymphocyte stimulation tests were all negative for the suspicious drugs. Her HLA-DR was DRB1*0403/04051. Following
steroid therapy, the formation of antibodies was suppressed and alleviated her symptoms. Scatchard analysis yielded
findings specific to polyclonal antibodies.

Conclusions The changes in autoantibodies resulted in alleviation of the hypoglycemic symptoms as a result of steroid
therapy.

Diabet. Med. 24, 1279-1281 (2007)
Keywords autoimmune, hypoglycaemia, insulin, receptor, syndrome

Abbreviations ACTH, adrenocorticotrophic hormone; B/F, bound/free; GH, growth hormone; IAS, insulin autoimmune
syndrome; IRI, immunoreactive insulin; TSH, thyroid stimulating hormone

) case of IAS accompanied by insulin receptor anomaly where
Introduction el lveaermi
severe hypoglycaemia developed.
The insulin autoimmune syndrome (IAS), reported in 1970 by

Hirata et al. [1], is characterized by spontaneous hypoglycaemic

episodes, despite the absence of previous insulin injection, Case report

detection of high levels of insulin in blood and high titres of
anti-insulin antibody. The pathogenesis remains unknown.
Insulin receptor anomalies [2], however, often complicate
autoimmune disease and cause hyperglycaemia accompanied
by markedly severe insulin resistance. Here, we report a rare
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A 74-year-old woman had massive cold sweats and felt dizzy
while walking. She had a past history of osteoarthritis in both
knee joints, and had previously experienced vertigo. Her
blood glucose level was low at 2.2 mmol/l, and her insulin
level was extremely high. Anti-insulin antibody titre determined
by the '?Linsulin binding [3] to patient’s serum was also
abnormally high. The woman had not previously received
insulin. Her BMI was 26.7 kg/m?. Her conscious level was
normal, and physical examination was essentially negative.
Plasma concentrations of growth hormone (GH), adrenocor-
ticotrophic hormone (ACTH), thyroid stimulating hormone
(TSH), free T3 and T4, and cortisol levels were all within
the normal range. Anti-thyroglobulin antibody titre was
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FIGURE 1 Scatchard analysis for insulin and auto-antibodies. Scatchard analysis for insulin auto-antibody in the patient was performed using
125 human insulin and the patient’s serum treated with dextran-coated charcoal, as described in the literature [4]. (a) Before treatment with
prednisolone (PSL); (b) 38 days after treatment with prednisolone; (c) 87 days after treatment with prednisolone; (d) clinical course and effects of

prednisolone on the patient’s antibodies. B/F, bound/free.

abnormally high, but other autoantibodies were negative.
Anti-insulin receptor antibody was determined by the
method described elsewhere [2] using cultured IM-9 cells. The
patient’s serum inhibited the binding of '*T-insulin to IM-9
cells by 41.5%. Her human leukocyte antigen-DR (HLA-DR)
was DRB1#0403/04051. An oral 75-g glucose tolerance test
showed a diabetic pattern. As insulin antibodies were positive,
free immunoreactive insulin (IRI) was measured and also
showed high concentration at 720 pmol/l. After an overnight
fast, C-peptide was 1.51 nmol/l. Thus, we diagnosed IAS
accompanied by insulin receptor anomaly.

Drug-induced lymphocyte stimulation tests (DLST) were
performed by measuring the uptake of *H-thymidine into
patient’s lymphocytes incubated with the tested drug. The
test was negative for all of the drugs previously administered
(loxoprofen sodium, etizolam, betahistine mesilate, eperisone
hydrochloride, kallidinogenase and troxipide). Drugs possess-
ing the sulfhydryl (SH) group have been assumed to be respon-
sible for IAS, but hypoglycaemia continued after all drugs
were withdrawn. Frequent measurements for glucose and
food intake every 2 h at night to avoid hypoglycaemia made
her irritable. Thus, prednisolone was started, initially at 40 mg
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daily and gradually decreased thereafter. Following steroid
therapy, the formation of antibodies to insulin and insulin
receptors was suppressed, leading to marked changes in total
insulin, free insulin and C-peptide levels. Scatchard analysis
[4] using whole serum yielded findings specific to polyclonal
antibodies. The affinity constant (K1) and binding potential
(b1) at the high-affinity site was 0.091 k x 107 M~ (K1) and
11x10% M (bl) before treatment with prednisolone,
0.42 k x 1078 M~ and 3.2 x 1078 m 38 days after treatment,
and 0.08 kx 1078 a! and 2.0 x 10 m after 87 days (Fig. 1).
Paralleling this decrease in antibodies, the frequency of
hypoglycaemic episodes decreased, and finally ceased.

Discussion

Uchigata et al. demonstrated a strong correlation between ISA
and HLA-DR4, which was found in 96% of Japanese patients,
and DRB1%0406 was closely related [S]. The present case was
DRB17%0403, a relatively rare genotype. Insulin receptor
anomaly type B is often complicated by other autoimmune
disorders, and the high titre of anti-thyroglobulin antibody
suggests autoimmune disease was present. Antibody to insulin

© 2007 The Authors.
Journal compilation © 2007 Diabetes UK. Diabetic Medicine, 24, 1279-1281
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receptors is multiclonal in nature and exerts diverse physiological
actions. The normal blood glucose level, despite the abnormally
high free insulin level on admission, suggests that the present
case was resistant to insulin as a result of the antibodies to
insulin and insulin receptors. Regarding the mechanism for
onset of hypoglycaemia in the present case, two possibilities
exist: (i) hypoglycaemia induced by IAS, and (ii) hypoglycaemia
as a result of the insulin-like action of the antibody to insulin
receptors. It remains unclear how the two antibodies were
involved in the hypoglycaemic episodes. However, the diabetic
pattern of the oral glucose tolerance test (OGTT) in spite of
high free IRT and C-peptide suggest thar the latter possibility
is unlikely.

In conclusion, the changes in autoantibodies in our patient
with severe hypoglycaemia because of IAS and insulin receptor
anomaly type B resulted in alleviation of the symptoms of
hypoglycaemia and improvement in total and free insulin and
C-peptide levels, apparently as a result of steroid suppression
of the formation of anti-insulin antibody and antibody to
insulin receptors.

© 2007 The Authors.
Journal compilation © 2007 Diabetes UK. Diabetic Medicine, 24, 1279-1281
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