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ORIGINAL ARTICLE
]
Research—Brief Report

Endocrine

Autoimmune Diabetes in HIV-Infected Patients on
Highly Active Antiretroviral Therapy

Daisuke Takarabe,* Yuka Rokukawa,* Yoshihiko Takahashi, Atsushi Goto,

Maki Takaichi, Masahide Okamoto, Tetsuro Tsujimoto, Hiroshi Noto,

Miyako Kishimoto, Yasushi Kaburagi, Kazuki Yasuda, Ritsuko Yamamoto-Honda,
Kunihisa Tsukada, Miwako Honda, Katsuji Teruya, Hiroshi Kajio, Yoshimi Kikuchi,
Shinichi Oka, and Mitsuhiko Noda

Department of Diabetes and Metabolic Medicine (D.T., Y.R., Y.T., A.G.,, M.T.,, M.O,, T.T.,, HN, MK,
Y.Ka., K.Y., RY.-H., HK., M.N.}, and AIDS Clinical Center (K.Ts., M.H., K.Te., Y.Ki., 5.0.), National
Center for Global Health and Medicine, Tckyo 162-8655, Japan

Context: Various autoimmune diseases, especially autoimmune thyroid disease, are known to
occur in HIV-infected patients on highly active antiretroviral therapy (HAART). However, no reports
have described the development of autoimmune diabetes during HAART.

Objective: Our objective was to investigate the clinical course of the development of autoanti-
bodies and diabetes during HAART.

Patients and Methods: Based on their high antiislet autoantibody titersand requirement forinsulin
therapy, we diagnosed three HIV-infected patients with autoimmune diabetes. To clarify the
relationship between the development of an autoimmune reaction against pancreatic g-cells and
recovery of CD4™ T lymphocyte (CD4) counts, we retrospectively assayed stored samples of the
patients’ plasma for antiglutamic acid decarboxylase antibody (GAD-Ab).

Results: No GAD-Ab was detected in the plasma samples of any of the three patients prior to
HAART, and their CD4 counts were below 20 cells/ul at their nadir. The GAD-Ab tests became
positive from 6 to 38 months after the start of HAART, and their conversion to positive followed
a dramatic increase in the patients’ CD4 count. Two patients developed diabetes after testing
positive for GAD-ADb. Although one patient had mild diabetes prior to testing positive for GAD-Ab,
the rapid worsening of glycemic control and introduction of insulin therapy almost coincided with
the detection of GAD-Ab. The high magnitude of the CD4 increase during HAART and the timing
of the detection of autoantibody were similar to the magnitude and timing reported in HAART-
associated autoimmune thyroid disease.

Conclusions: Autoimmune diabetes develops in some HIV-infected patients after immune resto-
ration during HAART. (J Clin Endocrinol Metab 95: 0000-0000, 2010)

(2, 3). The immunodeficiency of HIV-infected patients is
characterized by a low CD4™ T-lymphocyte (CD4) count,
but highly active antiretroviral therapy (HAART) can re-

Autoimmune diabetes is characterized by the presence
of antiislet autoantibodies and is caused by autoim-
mune-mediated destruction of pancreatic B-cells (1). Al-

though a high prevalence of diabetes has been reported in
HIV-infected patients, most cases are considered attrib-
utable to insulin resistance induced by antiretroviral drugs

ISSN Print 0021-972X  I1SSN Online 1945-7197

Printed in U.S.A.

Copyright © 2010 by The Endocrine Society

doi: 10.1210/c.2010-0055 Received January 8, 2010. Accepted April 21, 2010.
* D.T. and Y.R. contributed equally to this work.

J Clin Endocrinol Metab, August 2010, 95(8):0000-0000

duce the HIV plasma viral load (pVL), and the CD4 count
sometimes increases dramatically (immune restoration).
As a result, some patients experience clinical deterioration

Abbreviations: AITD, Autoimmune thyroid disease; CD4, CD4* T lymphocyte; GAD-Ab,
glutamic acid decarboxylase antibody; HAART, highly active antiretroviral therapy; HbA,,
glycosylated hemoglobin; HLA, human leukocyte antigen; 1A2-Ab, insulinoma-associated
antigen-2 antibody; pVL, plasma viral load; T1D, type 1 diabetes; T2D, type 2 diabetes.

jcem.endojournals.org 1
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due to restoration of an inflammatory immune response
against both infectious and noninfectious antigens (4).
Various autoimmune diseases have been reported after
immune restoration (3, 6), especially autoimmune thyroid
disease (AITD) (7-11), but none have described the de-
velopment of autoimmune diabetes during HAART. We
report the cases of three HIV-infected patients who devel-
oped autoimmune diabetes after immune restoration dur-
ing HAART.

Ethics

This report was approved by the local ethics committee
of the National Center for Global Health and Medicine.
We obtained written informed consent from all three
patients.

Case reports
The characteristics and laboratory findings of the three
patients are indicated in Table 1. All of the three patients

J Clin Endocrinol Metab, August 2010, 95(8):0000-0000

are currently on intensive insulin therapy, and recent doses
of insulin are shown. The diagnosis of diabetes was made
on the basis of repeated measurements of fasting and/or
casual plasma glucose levels. To investigate the clinical
course of immune restoration and development of auto-
immunity, we retrospectively measured the titers of sev-
eralautoantibodies sequentially by RIA of plasma samples
that had been stored frozen.

Patient 1 was a 30-yr-old Japanese man who had been
diagnosed with HIV infection and hepatitis C virus infec-
tion at 19 yr of age. Although HAART had been started
then, the HAART regimen had often been suspended and
switched to other regimens because of adverse effects, and
his CD4 count and pVL had been uncontrolled for years.
Although the patient was overweight and had a family
history of type 2 diabetes (T2D), he had never been diag-
nosed with diabetes until he was 29 yrold. At29 yr of age,
HAART was resumed with a new regimen, which the pa-

TABLE 1. Characteristics and laboratory findings at the diagnosis of autoimmune diabetes

Patient 1 Patient 2 Patient 3
Age (yr) 30 31 68
Sex Male Male Female
Body mass index (kg/m?) 242 20.0 19.1
Weight loss within 3—-6 months (%) 20 1 27
Family history of diabetes + - -
Regimen of the tolerated HAART 3TC 37C 3TC, ETR
TDF d4T RTV, DRV
LPVr LPvr RAL
Duration of the tolerated HAART {months)? 18 10 55
Duration of HIV infection (yr)? " 17 5
Recent dose of insulin injection (U/kg) 0.9 0.7 0.9
Data related to HIV infection
pvL Undetectable Undetectable Undetectable
CD4 count (cells/pl) 311 172 316
CD4 count at nadir {cells/pul) 12 14 19
Data related to diabetes
Casual plasma glucose (mmol/liter) 26.6 9.2 8.1
HbA, . (%) 10.8 10.9 12.2
HbA, . increment within 3-6 months (%) 53 5.5 58
Fasting serum insutin (pmol/liter) 20.1 15.3 16.0
Fasting serum C-peptide (nmol/liter) 0.33 0.22 0.13
Urinary C-peptide (nmol per 24 h) 40.5 38 93
Urine ketone body + - -
Autoantibody tests [positive test after the start of HAART
regimen (months)j®
GAD-Ab (U/ml) 606 (6) 26000 (7) 1023 (38)
IA2-Ab (U/ml) 22.5(9) <04 5.9(38)
TSHR-Ab (1U/liter) 12.6 (13) <1.0 <1.0 (64)°
TPO-Ab (U/mi) 33.4(6) 29.3(4) >60.0 (26)
Tg-Ab (U/ml) 1.6 (6) <03 13.2(38)
Antiadrenal cortex antibody (fold) <10 <10 <10

3TC, Lamivudine; TDF, tenofovir; LPVr, lopinavir/ritonavir; d4T, sanilvudine; ETR, etravirine; RTV, ritonavir; DRV, darunavir; RAL, raltegravir; TSHR-
Ab, anti-TSH receptor antibody; TPO-Ab, antithyroid peroxydase antibody; Tg-Ab, antithyroglobulin antibody.

2 Interval before the diagnosis of autoimmune diabetes.

& Normal ranges include the following: GAD-Ab, less than 1.4 U/ml; I1A2-Ab, less than 0.4 U/ml; TSHR-Ab, less than 1.0 IU/liter; TPO-Ab, less than
0.3 U/ml; Tg-Ab, less than 0.3 U/ml; antiadrenal cortex antibody, less than 10-fold.

¢ TSHR-ADb test became positive after the diagnosis of autoimmune diabetes.
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tient tolerated, and his CD4 count gradually rose, but
about 9 monthslater he was diagnosed with diabetes. At first,
he was thought to have antiretroviral drug-induced diabetes,
and his glycosylated hemoglobin (HbA, ) levels (standard-
ized by the Japan Diabetes Society) remained less than 5.5%
in the absence of treatment with any antidiabetic agents.
However, 18 months after resuming HAART, the patient’s
HbA, _level began to increase, sometimes reaching as high as
10.8%. Insulin secretion gradually decreased, and the pa-
tient required intensive insulin therapy. He also had a high
antiglutamic acid decarboxylase antibody (GAD-AD) titer
and a high insulinoma-associated antigen-2 antibody (IA2-
Ab) titer (Table 1). A retrospective GAD-ADb test revealed
that the patient had become GAD-Ab-positive in the period
between the recovery of his CD4 count and the diagnosis of
diabetes (Fig. 1A). Thus, the autoimmune response against
B-cells actually began before the diagnosis of antiretroviral
drug-induced diabetes, and we concluded that the patient’s
diabetes was caused by autoimmune mechanism. At 34 yr of
age, the patient was admitted to our hospital because of ke-
toacidosis after omitting insulin on a sick day.

Patient 2 was a 31-yr-old Japanese man who had been
diagnosed with HIV infection and hepatitis C virus infec-
tion at 13 yr of age. HAART was instituted then, but the
HAART regimen had often been suspended and switched
to other regimens because of the emergence of drug-resis-
tant HIV and the occurrence of adverse effects, and his
CD4 count and pVL had been uncontrolled for years. At
19 yr of age, the patient was diagnosed with diabetes,
which was thought to be antiretroviral drug-induced diabe-
tes or T2D. Good glycemic control had been maintained
(HbA,_ < 5.5%]) for more than 10 yr with an a-glucosidase
inhibitor. At 30 yr of age, HAART was resumed with a
regimen that was tolerated, and his CD4 count gradually
rose. Nine months later, however, his glycemic control rap-
idly deteriorated (HbA,. 10.9%), and the GAD-Ab test be-
came positive at that time (Table 1). The diabetes was not
insulin dependent, but an iv glucagon challenge test demon-
strated severely impaired insulin secretion. The patient re-
quired intensive insulin therapy, and the insulin dose was
gradually increased. A retrospective GAD-ADb test revealed
that the patient had become GAD-Ab positive in the period
between the recovery of his CD4 count and the rapid dete-
rioration of his glycemic control (Fig. 1B). We therefore
concluded that his diabetes had worsened because of auto-
immune destruction of B-cells, although he basically had
antiretroviral drug-induced diabetes or T2D.

Patient 3 was a 68-yr-old Japanese woman who had
been diagnosed with HIV infection at 63 yr of age, and
HAART had been started then. She had tolerated the reg-
imen from the beginning, and her CD4 count and pVL
remained well controlled. About 36 months after the start

jcem.endojournals.org 3
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FIG. 1. Clinical courses of three patients before autoimmune
diabetes diagnosis. Course of CD4 counts, pVL values, and GAD-Ab
titers (units per milliliter) in patient 1 (A), patient 2 (B), and patient
3 (C) after the introduction of HAART. Black arrows indicate the
time of the initial diagnosis of diabetes. White arrows indicate the
beginning of progressive worsening of glycemic control. Because the
initial diagnosis of diabetes in patient 2 was made several years before the
introduction of HAART, the time of the diagnosis is not indicated.

of HAART, however, the patient was diagnosed with dia-
betes, which was thought to be antiretroviral drug-induced
diabetes or T2D. She was treated with a sulfonylurea, and her
glycemic control improved for approximately 5 months (rep-
resentative HbA _ value 6.1%). However, 55 months after
the start of HAART, her HbA _ level rapidly increased to as
high as 12.2% and was accompanied by a marked decrease
in insulin secretion, and she required intensive insulin ther-
apy. Both GAD-Ab test and IA2-Ab test were positive (Table
1), and retrospective examination showed that GAD-Ab had
appeared between the recovery of her CD4 count and the
diagnosis of diabetes (Fig. 1C). Based on these findings, the
diagnosis was changed to autoimmune diabetes.
Follow-up examination revealed a fasting plasma glu-
cagon level in patients 1,2, and 3 of 57, 82, and 61 pg/ml,
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respectively, and the corresponding plasma glucose level
was 12.3, 6.3, and 13.6 mmol/liter. Although data on glu-
cagon response to hypoglycemia were unavailable, these
values suggested that glucagon secretion did not seem to be
severely impaired.

Other autoimmune endocrine diseases

The three patients had from one to three types of antithy-
roid antibodies (Table 1). In fact, patient 1 had thyrotoxi-
cosis that showed spontaneous remission, and patient 3 was
diagnosed with Graves’ disease after the development of
autoimmune diabetes (Rokukawa Y., Y. Takahashi,
and M. Noda, et al., manuscript in preparation),

The patients’ serum cortisol levels indicated normal ad-
renal function. We measured the titer of antiadrenal cor-
tex antibody, but none of the patients were positive or had
any evidence of other endocrinological disorders. Thus,
none of the three patients met the diagnostic criteria for
autoimmune polyendocrine syndrome (12).

Human leukocyte antigen (HLA) genotyping

The HLA genotyping of these patients showed that pa-
tient 1 was heterozygous for DRB1%0405-DQB1*0401*
and DRB1*0901-DQB1*0303*, patient 2 was heterozy-
gous for DRB1*0803-DQB1*0601 and DRB1*0901-
DQB1*0303*# and patient 3 was heterozygous for
DRB1*0403-DQB1*0302 and DRB1*0406-DQB1*0302
(* and * are haplotypes for increased susceptibility to type 1
diabetes (T1D) among Japanese (13)].

Discussion

We diagnosed the three patients with autoimmune diabe-
tes because they had high GAD-Ab titers, which had never
been observed in T2D with B-cell failure and because they
required intensive insulin therapy for glycemic control.
Antiislet antibodies are not always specific for T1D, and
previous reports have stated that combined assays for mul-
tiple antiislet autoantibodies are more sensitive for the
diagnosis of T1D (14, 15). In fact, patients 1 and 3 were
positive for both GAD-Ab and 1A2-Ab. The limitation of
our study is that direct evidence of autoimmune destruc-
tion of B-cells such as histological findings was not avail-
able in our cases. Classic T1D, which is commonly ob-
served in children, progress rapidly, whereas the slowly
progressive form generally occurs in adults and is some-
times referred to as latent autoimmune diabetes in adults
(16) or slowly progressive insulin-dependent diabetes mel-
litus {17). Insulin secretion decreased slowly and progres-
sively in our patients, suggesting that their course of dia-
betes was close to the latent autoimmune diabetes in
adults/slowly progressive insulin-dependent diabetes mel-

J Clin Endocrinol Metab, August 2010, 95(8):0000-0000

litus type. Hampe et al. (18) have shown that the charac-
teristics of amino-terminal-specific GAD65 autoantibod-
ies can be used to differentiate between severe and milder
phenotypes of patients with GAD-Ab and ketosis-prone
diabetes. Because we were not able to explore the bio-
chemical nature of the patients’ GAD-Ab, we cannot
exclude the possibility that the characteristics of the
GAD-AD are different in the present cases and in classic
T1D. Although we cannot draw conclusions as to whether
insulin resistance caused by the antiretroviral drugs or
obesity really existed in our patients, we have to consider
a possibility that insulin resistance may have affected their
clinical course because the acceleration mechanism of the
autoimmunity against B-cells via insulin resistance-asso-
ciated B-cell stress is proposed (19).

Zandman-Goddard and Shoenfeld (5) suggested that
autoimmune diseases in HIV-infected patients may de-
velop as a result of molecular mimicry in the acute phase
of HIV infection as well as due to altered autoimmune
regulation in the phase when the CD4 count has been
restored by HAART. Autoimmune diabetes did not de-
velop in the acute phase of the HIV infection in our pa-
tients, and pVL was undetectable for more than 2 months
before the first positive test for GAD-Ab. Moreover, ex-
aminations did not detect evidence of other viral infections
that are thought to be associated with T1D (20). Thus,
molecular mimicry by HIV itself or other viruses was un-
likely to have caused the autoimmune diabetes in our
patients.

In most of the cases of HAART-associated AITD, there
was a severe decline in the CD4 count at the nadir that was
followed by a marked increase in the CD4 count before the
development of AITD (7-11), and the large magnitude of
the increase may be a risk factor for AITD (8). The changes
in the CD4 counts of our patients seemed consistent with
those in HAART-associated AITD (Fig. 1). Chen et al. (8)
suggested that the T-cell repopulation induced by HAART
is biphasic and that AITD develops in the second phase,
when a substantial increase in naive CD4 occurs (~6
months after the first phase). Although we did not analyze
the T-cell population in detail, the emergence of GAD-Ab
and onset of the autoimmune diabetes in our patients were
likely to have occurred in the second phase.

Patients 1 and 2 both had HLA haplotypes that has been
reported to increase susceptibility to T1D in Japanese. Pa-
tient 3, however, did not have any of the known HLA hap-
lotypes associated with increased susceptibility to diabetes in
Japanese. No role of HLA in the development of HAART-
associated autoimmune diseases has yet been established (6),
and further investigation is warranted at this point.

In conclusion, autoimmune diabetes develops in some
HIV-infected patients after immune restoration induced
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by HAART, and some of the patients require insulin ther-
apy. Testing for GAD-AD is important in HIV-infected
patients whose glycemic level deteriorates after immune
restoration.

Acknowledgments

We thank Dr. Takeshi Ikegaya (Fujieda Municipal Hospital) for
referring one of the patients to us. We also thank Ms. Yoshika
Yasuda and Dr. Takahito Jomori (Sanwa Kagaku Kenkyusho)
for technical assistance.

Address all correspondence and requests for reprints to:
Yoshihiko Takahashi, Chief, Department of Diabetes and Met-
abolic Medicine, National Center for Global Health and Med-
icine, Toyama 1-21-1, Shinjuku-ku, Tokyo 162-86335, Japan.
E-mail: yotakaha@hosp.ncgm.go.jp.

Disclosure Summary: None of the authors has any financial
interest related to this manuscript.

References

1. Alberti KG, Zimmet PZ 1998 Definition, diagnosis and classifica-
tion of diabetes mellitus and its complications. Part 1: diagnosis and
classification of diabetes mellitus provisional report of a WHO con-
sultation. Diabet Med 15:539-553

2. Florescu D, Kotler DP 2007 Insulin resistance, glucose intolerance and
diabetes mellitus in HIV-infected patients. Antivir Ther 12:149-162

3. Aboud M, Elgalib A, Kulasegaram R, Peters B 2007 Insulin resis-
tance and HIV infection: a review. Int J Clin Pract 61:463-472

4. Murdoch DM, Venter WD, Van Rie A, Feldman C 2007 Immune
reconstitution inflammatory syndrome (IRIS): review of common
infectious manifestations and treatment options. AIDS Res Ther 4:9

5. Zandman-Goddard G, Shoenfeld Y 2002 HIV and autoimmunity.
Autoimmun Rev 1:329-337

6. Calabrese LH, Kirchner E, Shrestha R 2005 Rheumatic complica-
tions of human immunodeficiency virusinfection in the era of highly
active antiretroviral therapy: emergence of a new syndrome of im-
mune reconstitution and changing patterns of disease. Semin Ar-
thritis Rheum 35:166-174

7. Knysz B, Bolanowski M, Klimczak M, Gladysz A, Zwolinska K
2006 Graves’ disease as an immune reconstitution syndrome in an
HIV-1-positive patient commencing effective antiretroviral therapy:
case report and literature review. Viral Immunol 19:102-107

8. ChenF, Day SL, Metcalfe RA, Sethi G, Kapembwa MS, Brook MG,
Churchill D, de Ruiter A, Robinson S, Lacey CJ, Weetman AP 2005
Characteristics of autoimmune thyroid disease occurring as a late
complication of immune reconstitution in patients with advanced

10.

11.

12.

13.

14,

15,

16.

17.

18.

19.

20.

jcem.endojournals.org 5

human immunodeficiency virus (HIV) disease. Medicine (Balti-
more) 8§4:98-106

. Jubault V, Penfornis A, Schillo F, Hoen B, Izembart M, Timsit J,

Kazatchkine MD, Gilquin J, Viard JP 2000 Sequential occurrence of
thyroid autoantibodies and Graves’ disease after immune restora-
tion in severely immunocompromised human immunodeficiency vi-
rus-1-infected patients. J Clin Endocrinol Metab 85:4254-4257
French MA, Lewin SR, Dykstra C, Krueger R, Price P, Leedman PJ
2004 Graves’ disease during immune reconstitution after highly ac-
tive antiretroviral therapy for HIV infection: evidence of thymic
dysfunction, AIDS Res Hum Retroviruses 20:157-162

Vos F, Pieters G, Keuter M, van der Ven A 2006 Graves® disease
during immune reconstitution in HIV-infected patients treated with
HAART. Scand ] Infect Dis 38:124-126

Betterle C, Dal Pra C, Mantero F, Zanchetta R 2002 Autoimmune
adrenal insufficiency and autoimmune polyendocrine syndromes:
autoantibodies, autoantigens, and their applicability in diagnosis
and disease prediction. Endocr Rev 23:327-364

Kawabata Y, Ikegami H, Kawaguchi Y, Fujisawa T, Shintani M,
Ono M, Nishino M, Uchigata Y, Lee I, Ogata T 2002 Asian-specific
HLA haplotypes reveal heterogeneity of the contribution of
HLA-DR and -DQ haplotypes to susceptibility to type 1 diabetes.
Diabetes §1:545-551

Verge CF, Stenger D, Bonifacio E, Colman PG, Pilcher C, Bingley PJ,
Eisenbarth GS 1998 Combined use of autoantibodies (IA-2 auto-
antibody, GAD autoantibody, insulin autoantibody, cytoplasmic
islet cell antibodies) in type 1 diabetes: Combinatorial Islet Auto-
antibody Workshop. Diabetes 47:1857-1866

Sera Y, Kawasaki E, Abiru N, Ozaki M, Abe T, Takino H, Kondo
H, Yamasaki H, Yamaguchi Y, Akazawa S, Nagataki§, Uchigata Y,
Matsuura N, Eguchi K 1999 Autoantibodies to multiple islet autoan-
tigens in patients with abrupt onset type 1 diabetes and diabetes diag-
nosed with urinary glucose screening. J Autoimmun 13:257-265
Zimmet PZ, Tuomi T, Mackay IR, Rowley M], Knowles W, Cohen
M, Lang DA 1994 Latent autoimmune diabetes mellitus in adults
(LADAY): the role of antibodies to glutamic acid decarboxylase in
diagnosis and prediction of insulin dependency. Diabet Med 11:
299-303

Kobayashi T, Tamemoto K, Nakanishi K, Kato N, Okubo M, Kajio
H, Sugimoto T, Murase T, Koska K 1993 Immunogenetic and clin-
ical characterization of slowly progressive IDDM. Diabetes Care
16:780-788

Hampe CS, Nalini R, Maldonado MR, Hall TR, Garza G, Iyer D,
Balasubramanyam A 2007 Association of amino-terminal-specific
antiglutamate decarboxylase (GAD6S5) autoantibodies with B-cell
functional reserve and a milder clinical phenotype in patients with
GADS635 antibodies and ketosis-prone diabetes mellitus. J Clin En-
docrinol Metab 92:462-467

Hypponen E, Virtanen SM, Kenward MG, Knip M, Akerblom HK
2000 Obesity, increased linear growth, and risk of type 1 diabetes in
children. Diabetes Care 23:1755-1760

Jun HS, Yoon JW 2003 A new look at viruses in type 1 diabetes.
Diabetes Metab Res Rev 19:8-31



HIV 28R v MO —U%ZER U mEE OF SERCRE I B

65

WgeniaE  (LARE—
TRIEEF DB COBEEEM OFE", BFEREBEERE, vol. 94, pp 380-384, 2011



66 Tl 22 FE EEHBRPHRERE T 1 ANHRHTEE

1. WHRRRRNICET 3 EREORTRALZOREKR

RIEER DB CDEEHITDRE

Requirements for Post-internet in Health Care Field

A pE—

fRHE - ERHHOBFLEFIIED LN TV, MHRAEEHE LTOBRHELHOMI L2255, ERTHES
BOTO—FNY Fiy b7 PRI RRERTFCHARATH 2 000 ERYH 2, SHERFEH. EHR, PL—¥
EVF 1 OMREPSRLL, SREREHETER Y P7—20BELXTHEL BEOWBENRD LN, 2/2TOBREI
BT, 2Ry RiEE, BROALLF2) 7 HBE RUER  FROMBEERSELVI LASRD SN, Bish
L=HEN 74 TREBELZEEF I ARIROOh DA, WHREIIDE, CLABRFRILTAZLCa Xy AE4E
BYBIENERLLOTHNT, FTNLIRHMMECHRATHHZ EERBLL.

F—7—F: SWEMHLW, Electronic Health Records, b L =% ¥ 1)+ 1, Post-internet

L& U &

EAtEARR, A AMERELLEBANIHESS) S
ETHDADLOT, BMEMIZIZI Ca—S Lty b
T=2LBIT LBHIHPFLIDTL 2L, %
RRBHEURIZE0TH R, LA LBEEIIER
BHICHFRICIT AHAZSA TS,

IT, ¥7% b5 Information Technology @ H &§&EiRiZ
WEEHCHL. BEFHEIRETLIIONT, HES
T2, ITENMLAORERBEfEKE Vo7
JIazy—var bERSNB L)LY, BETI
ICT (Information and Communication Technology) &
FRIERBZENSLoTEL IT #5 ICT (21t
L, ALARBURI 2 BEENER SN D L3 1k
CET, FAERBAGICOEAEI B TR EOEL
HhBEH, TATH, BEHICALN SN, FROKHE
BRI o r TERDIBED, 32— Lt
LnEZERTERBMEH N b Tiikw,

Tk, 2E€¥ERBEAP DO ICT D/BAHNZHIZLFT
RRLICEDONZDTHS S H. ARMICHZZLED
bL 2w, —DIEROFBICERAL TS LE
Abha,

2003 EFOXRBELHA B B EHRFE 1T @
FALDER %16 MK O/MY Y REYATHE
IBM OEFRIZ, AD—&£IZlbaHsLTT1 V¥
MEL7SBE 0T % | PBytes, 5 b 70% BE i@

WEg—~ HEALXERAALR

E-mall yamamoto@hee.h.u-tokyo,ac.jp
Ryuichi YAMAMOTO, Nonmember (Graduate School of Interfaculty Initiative
Information Studies, The University of Tokyo. Tokyo. 113-8655 Japan).
BFAMBRFESE Vol.94 No.5 pp.380-384 2011 £5 8
DRFWEIRES 2011 '

380

HEERICHOLLIERETFHLA, o2FhifdEofe L
TEXNTAD—EIZ M D 28O 7 B AEE & BRI
Mbs, BEMziildET2EMEFESHIEEN M
BOIRDLLRTRIEROROHRE VI T EATES.

2 VERCREIIAANICAKROGHREHZEDRTN
BERoRWRHFEVW)IENTEL, ZOBALEON
HELBUIG U THEATE AR THRA R DI
FELT AN ALV AYBRETIIRTRTCHLZ L
RBEWATHAI. bLAABRATIRERMEHEICHD
THRSELRIIFT 1 VI MEER TV b TidZw. L
L X B|REL MRL, ARSESOBERFRITHFEIC
FA T MMEEN22H ), BREREX,2 Y >
IrEa—-2 Il LA EMEHINLVEITHAL, LB
HEDEFABRD 71 ¥ MEIHEA T3,

HHEBEFIL, 2FHFA TV METRENIC L
i, 2{FELLDEEOTHHNCTE, BEIZL %1k
PHRBL, BICRBROFHRLREMNICERICT 5.
ICTWERIZTER WA, F—ARUPEETHH
LLBRILERDERTlEn v, HHROAMBEOREZ
MEEERLTBY, BEF1 Sy VBRI N BRE
MIRCERII 0O ERTHRELE(FALMETHRET
FHIEEBHELTVA,

i, <A LEG*MERTLRARICRETES
EEFRLTVS, HRIEIHANBEIRGE, £ T
LENR-TVOBAREEHD -7 v 2aDDH Y, B
HEEEMZTHED TV, EL{2VLRRIEY=) L
LTOBMREEDL RS Lhdv, LA L, B
¢ % HRERSR E R - KEHRIEATLELCE
CHDPFATE, LETHNILTOWREAFTE
BEIRAILIIRETH .

TFHHERSESLE Vol 94, No. 5, 2011



HIV BBy RO — %8R U B ORE AT 35% 67

BUAFSATENINETCERAR(RET b
T, LECGLTEEETE L -HERE —GHIH
ATELTED. FHhohnIEidFEDdLD(H, HAE
TEHHREAMFAL 2w DIZREOMRETZ
BVEWISELRFSNDEODTRLVESH, Tk
) RERTCRERO ICTLIZLAREDIVZ S,

2. BRESBEMN

FO—FTREIE [ERBE] v ) BEEIFHGEE
TL(RoN, BFIHRESRBTEESEHFL CEME
FRICETRACEETHZIT T3, LE¥EHRKEIR
CHDONEBLAZLIIEFOBHTIZIR VS, ERY
V=ANFRLTWA I LIITOL., EMK BFHH
BOAOLYOREN L S L ERLZBRETHREREN
KRTKELSED, TR L AEELHSMELL
Twa, BEICAORRIZLAEELMETIES 598,
IS0 HREE,LERISESTIEENFLVBE
FEAML TS,

EBEDMEST BARKDTRE LDOTH S, Mk
WAL BELEREFOHBIIEROYFIFLE Sk
#, EMOALOTEL DEREFEICLHBEOL
EEMXEQHISHMALTWAS, SELEPMELE- - EH
RBEOBEIIAHRMARTIFNIZVB LV LTIt
Rwndt, KFERMRICEEI LD L TIIHLREE LT
NDEBROYEIIBETL, FABRIL-THELZFLK
BEURENFEETE LI L LB, BEIHENY
EHBR B7DDEVTERTORBERER OB AR
3, FRTILEEZEFOBREO—2 L LTEREM%
BhEFs,

3. EHR: Electronic Health Records

FHR—ORFEETHAENSEI B TRERES
ORMHENEAL T2, BEDOEEI KT S/ 1947
FENARADTEREI: LA, o#H, Wik, FBE RX
1, EET, LEO=2IIBBETH o7, FOFME
B50i&, KS4RTHo7% BRERNA LMBERE,
MR, Mgk, UL, % EEOMRTHH, KEL{E
fELTWa, FHEMIIBRL0EREMBETV .
BEDMRITHBOMKTHE I LIZBLL, 2010
FEBIHEIRKMOBHETH D Z LA B,

FDLILBOERLZEZ L, RICELIRELES
DELIEEIID: D4 2EFEERH 5V 3L BRI
PRELUBEGAAEBIREHESDDI LV 3,
BAROXBELEBIBESHIVEETEIIRLEE%:
ED, WL FHPL—FMMOBEZIAMECIEL
{, £FEOWA LEENEROE BRI KEL RIZT.

CHIBENSRTHER AY. FW® AL

% HA2BRIHEE LA TNIHEBEFHTELV
EEXRLTWA, BERKE, RHSAELLTIIVE
WHTFRETH D RROKE, £ROKEDZNFLLD
BRITHEMTHD, TABHESHIREOMEIZNE
SELEL Y., BEEEETIIERITMBHE T
RRERENEELELHENNDL LEEDTVAEN, &
DRFEEEFTHIHFEN 0L FRERAETIIREL
RipoTnidEnz s,

2000 E»LBERY - FERBIBEFIENGLEH,
FHROMTH £ HACESERBICHT .04
WMAKLTWwA, LALEMICh, 250 L AL
bMb ST, ERCEBEICHL215HIE, RIBETIEE
HASBEIIHS L) Biliz@ELL TWEb00, &
BRERRBBPLER, RBRESF, T-CABH(FIHA
bh, FANENEZLOTEA8EEL LW,

DL, FHRERANPLELE R > TRBMFEET
AIEFBLVWKENMETHI L) BRI REE
P—ROREREETHREIATE), e 2BEARH
BOLATWS, TODLH)2HMALFIBTIREHR &
0f-5. EHRIZRHGH, ERHEHET—CARUEHD
GERANBTOLOT, BMICHOAsFERALTIIZTS
SEERHMIILTVE, WHhIZ2ER—A—AIZST 3
RHEEMNR T — = A —EATHEBEEHISBT
bFYLII T T—EVnR A,

4 FL—HEYF4

RICPL=HE) 71 OMEIc RV, BREOR
RIZEHZ L, @ETFHIFERORBLSH Y, BEDHT
BROBVUERRDPKRL LERBEATVS, LIHLED
—ACTEERORLEOMBELTELLLTVS, $b5
ABBIZBELETOAILEXEL5 250005,

T4 B ASOMIRSY S HRBET 2 EHMEE L, ERA
TRIMT 274 VADEE, EEL2AOMRCEB{ER
(B RIZEZVCERBLTICAEDRESIZTE
ALV, LYo THRELEHRLTEIZLICLS
A, S0& S REDERLOBERLUSC, FERE
EHMECA2ZLbH5 L, MNEABICHEAMELS
LbdHsb. MEROMBHA - HIVHRALT, T
ILLTHSDAIDS BEXEABLTLEF o2 1R
BicH LYy, BROICELTOEESIIEERL S ),
FFIEREERE U 2 TREMD S 5. PRI
PREGETOMBEHCILIROIBAATHE, 0
RFAZEEHELY. BIVBI2 L LTHAR LY
iz 62w,

B EHR THAINRIEREIANE, H2EXES
PEF SN E S PIIFH 55, BABBOMEIZE
WTR, H2EROPTHEDORY, BEOLIH TR
ENLDIETAMBUC 2B LEHB, 2Fh, Oy

WERBRBRIZDET L F 2R BEEF—RPITHEAORR—FR 1-6 R/EMNSTF TOBEHAF OGRS 381



68 TR 22FE BEEHBRFHABMYE T URMRSEE

FMESETHEIL2TNE, DROHIEELKZMRAT
E bl EIlEAMENKE D, bHAARE
THEAC, AHPHEREHSNIEBICY YIS
CLIZERETH LY, FIAIIRBEDOT TR HE L,
BREANDIE Ly =229 72322 LidTiE
T, EEROML—FE) 714 2HRTHZ LIIFThE
T, ERORLEXERTHLETREELZBYL
w3k,

LA LERERBEZ LB CIRATALIRBO %
\, RFID # @A LA L LT HEBREF LOBHOR R
PLETHAI.

5. BREMFEMICH T3 FHREENRE

EREREFEIRHETHY, MALa-R -2
5. FNETEIZTHRLAILIITELRVWY, RFEY
2OOERY BT3B,

BRI BT 2 D8BFERE 2 RBFRET
T, BB LL ) ICERGEELLEPRLTWA D
2, HAEBIBELFROBRBRENSELEMIAER
D, HEIVIIBROEZCTHERMEZITHIENTED
BERKRWRWI ENEETH S, ClERithL, 8%
BOLLVEMMBMBLTEIwWhEVI L3 Tids
V. BRTREM>BEIrOVTh AP RIEREL B
LT 6w,

—ATREGEMELERTERTHEHIE T
D, TLFHEADEBRETTS, wbwaOFEy b
FHREFLA4EE L TwD, Tho EffEEEEN %
HAEDENIL R L OBHICH» M ERHHT
&, BERSEOHEL EITHI LXTETHS. BKT
DERMICIIERNIERERD 2 VIEBEHESY
ToTwa,

LRI —EbT DI IIBRKO 7O - Fv F
2 P72 138O OBRTRELANH L, —2l
EELTHELFRABRTH ), FHDISHBIEYN
T, 9137k TREARGEREBEMRL
V. I DRBEOHBTHE, ERTHTHIEEICI
AL 9 FrVFIZLHBEYHBLI R b7 -2 %18
ATHIELTMRETH A, —aILT S 7201213 KIRIC
EULTRENHEEI CH—ERL LTRIETES24 2 b
T—IsPBERSNTNRIELR L2V, HETIEMN
[RAARECTIEDT) LERLTHLEHETOSHLE
ENXELTVRIZASETEE mm A AL EDHTVLIH
b L,

BEFE(—ETHNIL, H8TL00 BB LB
EETHA). TAEHIHIOTHREETHH, ABR
EREBHORRL 5, ERARRBBIFIFHDIC
REO—BE+BMME L, BEALERL THRA TSI
ETHILVOT, HREROLDICEERMRES LS.

382 Eo

ChEERTITI NS, BEREMIBGTHI S, B
HORMEIEBTITV, BRSO SREEREERT S,
ERGREOKEH 2 AV iud ks B2, MBS0
BHADOMET, S CTERIENHMIZL2 2, RBERI
AHETHY, AMRBETIEREL KRNI T &
EIRpICREABIC LA L, SO SEELFIBL TH
Az, biIAx v r LassliRnEokES %
BR+5. 2EhKE - BHAFMOME LE{GEHAND
THREL TIALERL TS, BEN—FEThHNh
i, PLIBRNWIEREILTTHRTH 5, BEIAFARE
ThihuIrz @ L 25,

SHEBICHD LT 2 EWEREMIVDITEROEE
T L5700 EBEMRENT, BEEH S BATER
HHIVREBORMEED LY —EAEVR S, FzIT
HI—BEDEBEZITENAKMOBEIIOVTIE, &
BOBEE Lty EHE R TRIRAE ICEARRKN
KEOhD, EMBMEIIEOMRII—EREEHRE
2fTv, FIZII—BII—EE0H2 ) HRESHFL, &
AVIHEDRGEXWHI LI HEIITI— b EBREIS
EI2EDERY—CANELOND,

FYPERERROSEBILD oI ABRIMEE IR L,
TREZBR ) EETOMFPD I EL22HD, ZNL
BH—CRADKRENATNL, FLEREREFILR
i, 4BMEMRBBTHH T2 L3 TELVL,
BRZO L UM SEEBRTHNE, FhELEL(DA
52 7HRREAL LTWVEDIFTidRv, KBELRKIR
TRAETOLHGL2TEL2 62, FLAEHRNEO
BYTIRAMRTHoTH, FAAITEMBIRENIIRE
LTHEY, BAITHETHKREL 2B, SR Ek%
EWTITLHILIHCEINTV 2,

SRS DKL ERFAT R BB WTT & HAs % BEEH|
HILELV—AT, BECERRPENREYEUE
BLREBTOREAROONS, BUPTHIHSLD
D, B8« AR ERSELV Ay b7 -7 OERES
LETHY, FLBEMEMNHALIUEREX2) T4
MR TR, BEOEMEPEICHRL
FaNFAORBNHEZ L EMETAISLIZEL <,
v b= BENEROIIKSHLBETEI LN
fFins BIIBEBELITEUULIRMBTL TR
LbHTw,

BEEMEFICRRCADAIIOE L DI— A5 —AH
Z2o057, WMEBEEF~OERIIKE(REEZ
tidrnwtEz 605,

6. EHR tiREEERE

REERBNIELZNICEONOBEDr 7ILH ST
00 THY, BODMMHRTE L kolzA
DMBEFELHITE LRRPBORELR S, bHHA

FHLEEEREE Vol. 94, No. 5, 2011



HIV 2R v O —0 %R L SRS OfEmC Y 3HR 2L

DRECHFLBFRIIIESTED LN REMMASH 2
A, ChiRHETLERENTEOEESE*ERTS
HTHh, ROBMERTOIMRATELZLIICFEEZH
HAIEEBEELTWADITTlERv., RIETIIRE
REFBRELIRRERDLBHIGERTEZ 2012, ER
RUESHHRERLEITA S LIIBBHRARIZoOLH
BRI 2V, TO—FTHADBRIVED) R 2
BFRERRTI2EVFET 22012, HERHESY
A7 EBRB A v FERORERED & S 2 ERIBH
LA gLy,

COMBERA 7 YR EESE, AHBEOGPHED
BETCESZHELR2BELEZN D255, 2 N{HROBT
RILE > TRIERIIBET 230D, FIEELERT2
LRODHBREREFENIN T TOMETIITHRETH -
LREFHROICBEELLLTwE EWVE B,

I - REBERTROF B ORI 2 10 EIZTE 5
THHBADIDIZFEONE T Tid L, BeBL
NUVDIAELTOFRIZOFETHILITLUATH
5. FZEHLBERIZBWTCREROPCRIES %R
ALTWwaAH, KAMBOEAE, RELXDIELEAY
EEA, VTN ACRKBBTANE, ASICHE
ENTT Y AR EBRBR I AT IIE L 20
LW, FOBEERIZET A B0 EDIKIR % RE
FTHIENTE, HATEDOEEETCREDINT L5
HERBLLBEOHRHUE FRALZ2F— L0
B, SDEIRF— I P LVEEIIREDORELRPT
CEXERELY, ChoofEBEiinE0a Y fo—
AEELZELTH, BEHIVIZIOKELTHADT
BBTREIC R 5.

LPALBRTERVETIICN S ) 2R REBT 2
SENERCELY. BRI REMEREE (L e
7M) REERSA T2, RIEE (RERRES
%) TIPS hIFAIIC T T A A v, $
RRREDORZITHRITENTV B LIRS RV, B
BED&L ) ICE—-DRIRETHNIZRBEOE N TR
TRZVH, RKEITREBBREZLISHEMNRL 2, A
ETRECORBREIZZDE I LML ITIRME AL
WEWIDHPBIRTH A .

DE DEAL L TORBERNBRDOLEIZ b1 2 FIE
AOEIZBVWTDH, HRPCELAVTOTRELTOS
FIZBIBERICECTHRARIEAADEEST, &
LAY LEEVZ B, BAL LTORBERNS
NEEIDLE2FEHETRE T 24484 % PHR
(Personal Health Record) &MELT LBt <R &
LTOGHECEDTEZAHEEHR LI5S L5
W, LZZLEHR LV ) BEEIEIZL T, HDHWITH
REZL-TRLZEHRIAVONE Z LD B0,
FRTRAROMAL L CTREEH ML EEAFRT
EHEBLERRAL LTANTi 2 EBOT A+ Fot4d

ADZERETEERT A,

FEHMBETIEHAIZ [EHR] LI FEMBVONLD
(%2000 EISMEBMED L L CHERSNA ITEETSH
% i-Japan 2015 T [H# M EHR O EH] 713 T5 3
A, SERRIL 2006 £ O IT HOLEMBE ARG, 4 2 E
ANESNTWES, $7 2006 D IT HL LML LT
 ELEHE 2006 T[4 EAE R o i L MR8 7 —
Y N=-Z20ME] ¢ [EREHEMBROLERBECOS
-SR] ABRERE LTEYOR, ShZBI b0
ELT, BERBBRULVETVF—9DF v atly—
FR—-ADMEL, BEHBE, BHEEE BEL0D
[MREEEEIE LRI E | MG S h.

FoaFNF—IR—-ZFBFLENLET M
EHERDMBLERILL LCENRT 00T, BLC
TSN RE D005, [HRHETSIEHALEETIE]
122007 EEICHE SN, BHEEXRLEHLELIE/HT
PHR O Z ZBRIIITY, TDIL 1 EHTH2HE
W CIAEAEHHE, REEIENR LTI E/LT
BY, EHROEE%#To T4, BR (ER) Thh
EHTOEDITHAEACE I 2= —HF L HF - RELT
DEHR #E£B 572012, XMABRKTH2ERTH
HEFELBoTWVS,

HIZ 2009 S IZIEBIRD & B Y i-Japan 2015 T [H&E
I EHR OEH] 5 fobh2a%, 2000 EDEHEAFL:
LhRESH, 2010E58L 6 BI2REINS: [H:
R RERWNER] ¥ IREC TLEoTbv4m
Bl DRBSEDS Zobhr:, LR BMPEBRICR YD, BA
HHREEST Z EFERET, ZOROFNERITEARA
TWRWE, ETHEDENRIIBZH, #O0—-FTHO
IBRELT V=2V ARBBRERELE] L8150
N, TOPTESRGHRO LI L 2 BBy 10
FENTHED, 2L LTRNIEEMIZ EHR O
rBELTWA, 2% ) BAETIX 2006 £LE. —]
LTEHR D& MBAICRITLTE 2L w1,

EHR iEDRA T LARME T Clak{, LA
EPFERRME L TIIRRBR TV A, XE Tt 2000
FHHRAD O EEHE—DORRELHFEETH 5 National
Health Service (NHS) #f NPfIT (National Project for
IT) L LTHMEALMIEL, 2007 ERICITHBMIITR
L., 20k, BFLHFE, %4 Pathway 702 b,
Map of Medicine 74 K5 4 %, EHR LC®{ 7 7Y
F—Yar kR4 LBBEETNWS,

7 7 » A1t DMP (Dossier Médical Personnel : Per-
sonal Medical Record) &FRIINRAZEENDF— & ~—2
EHEL, 2007 26 2FE b 2 BATRREDO R
D, 2010 5 6 EREBISE OHHRARBAY 1o TR
SNEHBTV D, 75 » Al Sesam Vitale & IEiTh 2
RIZREICH— FEEEIZ I6 RU LD LERICEAL,
FEREPEICIEICPS TN A BIEERTIC H —

WSRRFRIEG 22 2 BEEF—RRTENORR—FE 16 BREMIF COBBILHORE 383



