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Clinical manifestations for diabetes mellitus in HIV-infected Koreans

on highly active antiretroviral therapy
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Background/Aims : The introduction of highly active antiretroviral therapy (HAART) has significantly modified the
course of HIV infection. However, the HAART regimens, and especially those including protease inhibitors (Pls), have
been shown to cause diabetes mellitus. We evaluated the incidence and clinical manifestations of HIV-infected Koreans
who received HAART and the risk factors for diabetes mellitus in those patients.

Methods : We conducted a retrospective cohort study and a case-control study to evaluate the clinical manifestations,
the incidence and the risk factors for diabetes mellitus in 215 HIV-infected patients who were on HAART at Yonsei
University College of Medicine from 1991 to 2006.

Results : 215 patients were analyzed and the total duration of follow up was 1079 person-years. The incidences of
diabetes mellitus and impaired fasting glucose were 1.39 case/100person-years and 6.02 case/100person-years. Most of the
cases were non-obese type II diabetes and these patients showed insulin resistance and impaired 3 cell function. On the
risk factor analysis, the factors contributing to the development of diabetes were age, a decrease of the viral load and
indinavir use.

Conclusions : In our study, the incidence of diabetes among Korean HIV-positive patients on HAART was
1.39case/100person-years. Age, a decrease of the viral load and indinavir use were the risk factors for development of
diabetes mellitus. (Korean J Med 74:506-514, 2008)
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Table 1. Characteristics of the 215 HIV-infected persons

A74HE A 55 EHY A 57335 2008 —

Total 215 HIV-infected persons

Age (years)
Sex (No,%)

41£10 (19-78)

Male 198/215 (92%)
Female 17/215 (8%)
Body weight (kg) 65+10
BMI (kg/m’) 22.38+2.86
Waist/Hip ratio 0.87+0.05
Estimated duration of HIV infection (years) 544
Duration of HAART (years) 2.7£2.0
Transmission route
Homosexual 99 (46%)
Heterosexual 85 (40%)
Transfusion 4 (2%)
Others 27 (12%)
The data is means£SDs or the number(%) of patients.
BMI, body mass index; HAART, highly active antiretroviral therapy
2] e 200 mg/dL offolHAl FA4Fo] = Be= St (Windows ver.12.0) PackageE ©|-8-3F% 1L, SASH 2l
At E3 FEE Aol (impaired fasting glucose, IFG)L z L 0.05 o|5t= 3}t
& E9 100 mg/dL o/FollA 125 mg/dL o]stz sH3lal, &
Hgtto] 100 mg/dL v]yke] #o= HAF FREGo R A ot
7t 1. That kil S
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index, BMI)= 25 kg/m’ o]AFS H|ko & 3Ry 2. + HIV A= 21570]8laL F 107991 (person-years)
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o, o1& Hu|%S Hrslr] $Jske] HOMA-B cell func- o] 7|¥ EAL & 13} gtk

tiong ol g3kc” .

4. B 84

RE 7)EH ARE PoEREUA), 1271 BEL R
Ueiglch gEH=E2 yehfojxls ael iy uko]
Al el x *BAS AAEI, SIHHER LER)
oA ¢Ixtel G Tke] B of il ANOVA Ei ¢
A AESATE o3t Ahol7} Qs Al 2 7ke] ARFE
A2 Turkey®] bHS ARE-5FGITH

Fego] n]XE JFIRE] thelxta BAL s ©
B4l p grol 0.15 wlekel SIRAAER th 24
3| R4S ATt BE AF7 o] FA7]2]= SPSS

> &
_151

ehs 717& % 1592) Aol A Faey
oA HAEo] G
ol WAEL 100
A

[oaNe}

" HIV 7hedpol A
9 o ol wel $13e) 1~ she}sts] 91l ety E

APl PR JYILE 0] ol B 2N

- 508 —



— A3l ] 109 : TR HIV 7A] ey A oA -

Table 2. Characteristics of DM or the IFG converters and non-converters among the HIV cases

DM or IFG converters (n=80) Non-converters (n=135) p value'

Age 44+11 3949 <0.01
Gender (male) 75 (94) 123 (91) Ns'
Family history 34 4 (3) NS
BMI 22.6+2.9 22.1+£2.8 NS
Central obesity(WHR) 0.88+0.06 0.87+0.05 NS
Disease duration 5.143.7 4.9+3.5 NS
Treatment duration 2.94+2.0 2.742.1 NS
Lipodystrophy 11 (14) 18 (13.3) NS
HBV/HCV carrier 7 (8) 6 (4) NS
A CD4 count 240+234 221+116 NS
A Log HIV RNA -3.4+1.7 -2.6+2.0 0.003
Total cholesterol 174440 171440 NS
HDL-cholesterol 48+13 47+13 NS
Triglyceride 279+213 263218 NS
PI

Atazanavir 6 (8) 10 (7) NS

Indinavir 23 (29) 15 (11) 0.002

Nelfinavir 9 (11) 10 (7) NS

Lopinavir/Ritonavir 38 (48) 59 (44) NS
NNRTI

Efavirenz 29 (36) 48 (36) NS

The data is means=SDs or the number (%) of patients.

“Statistical significances were evaluated by X2 tests or student’s t-test.

DM, diabetes mellitus; IFG, impaired fasting glucose; BMI, body mass index; WHR, waist hip ratio, HBV, hepatitis B virus;
HCV, hepatitis C virus; HDL, high-density lipoprotein, HAART, highly active antiretroviral therapy; HOMA-beta, homeostasis
model assessment of beta cell function; HOMA-IR, homeostasis model assessment of insulin resistance; HDL, high-density
lipoprotein; PI, protease inhibitor; NNRTI, non-nucleoside reverse transcriptase inhibitor

TNS, not significant

Table 3. Comparisons of DM or the IFG converters and non-converters, on multivariate analysis

DM or IFG Multivariate analysis
P on univarinate
= = lysi iy
Factor Yes (n=80) No (n=135) analysis OR (95% CI) P
Age (year) 44+11 3949 <0.01 1.11 (1.04-1.17) 0.005
A Log viral load -3.4+1.7 -2.6£2.0 0.003 3.57 (0.89-14.36) 0.002
Indinavir (%) 23 (29) 15 (11) 0.002 6.49 (1.21-34.82) 0.004

The data is means£SDs or the number (%) of patients
OR, odds ratio
*NS, not significant

23} ol(p<001), BF HIV RNA®] FaF(E-0003) indi-  ulwiol el SIBUAES Husto] o5 2A2Y 878
navir wSp-0002)0] FAMOE GOl e WA 9 A2 ARG ol w 22 AWS efekE 3). o
HolAha Lkt 2). T3k Bl BAolAl p glo] 005 WIIOIA o] SR deixl /5, Hnke, of
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Table 4. Insulin resistance and 3 cell function among the DM converters, the IFG converters and the non-converters

DM converters

IFG converters

Non-converters

p value’
(n=15) (n=65) (n=135)
HOMA-BJr 55.1£30.6 144.94+62.3 130.4+57.6 0.004
a b b
HOMA-IR ' 34+£19 3.4+2.1 1.7+£1.2 <0.001
a a b

Data are meantSD or number (%) of patients.

Statlsucal significances were tested by one-way analysis of variance among the groups
"The same letters indicate a non-significant difference between groups based on Turkey’s multiple comparison test.
DM, diabetes mellitus; IFG, impaired fasting glucose; HOMA-[3, homeostasis model assessment of [3 cell function, HOMA-IR,

homeostasis model assessment of insulin resistance
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