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In order to investigate the possible role of HLA-related genetic factors in the pathogenesis of diabetic nephropathy (DN), we determined 
urinary albumin excretion and HLA-typing in 55 type I diabetic patients who have a duration of diabetes longer than 10 years and have 
no hypertension or clinical proteinuria, and compared patients with incipient DN to ones without nephropathy with respect to frequen­
cy of HLA-antigens. We found that microalbuminuric patients had higher frequencies of HLA-A2 and 68 antigens than those of nor-
moalbuminuric patients. No significant difference was detected in terms of other HLA-Class I and II antigens. The relative risk of mi-
croalbiminuria were found to be 5, 3.5 and 10 times greater in the patients with HLA-A2, B8 and A2+B8 antigens than in the patients 
without the expression of these antigens, respectively. For the presence of microalbimunira, while HLA-A2 had the highest sensitivity 
(80%), the combination of HLA-A2-B8 had the highest specificity (96%). In conclusion, these findings suggest that possesing of both 
HLA-A2 and B8 antigens confers a great genetic predisposition to diabetic nephropathy independent of glycémie state and blood pres­
sure. So, HLA typing may be useful in defining high risk patients for nephropathy in early period of type I diabetes. 
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D iabe t i c nephropa thy (DN) is a se r ious comp l i ca t ion d e ­
ve lop ing in app rox ima te l y 3 5 % of the pat ients with in­
s u l i n - d e p e n d e n t d i abe tes mel l i tus ( IDDM) (1). I t is known 
that, s o m e pat ients d e v e l o p DN desp i te relat ively good 
me tabo l i c regula t ion, wh i le o thers e s c a p e the d e v e l o p ­
ment o f neph ropa thy desp i t e very poor me tabo l i c regu la ­
t ion. S o , i t c a n be c o n c l u d e d that ind iv idual suscept ib i l i ty 
is d e p e n d e n t not only on me tabo l i c regu la t ion , but a l s o 
on v a r i o u s fac tors (2). 

G e n e t i c fac tors h a v e b e e n s u g g e s t e d as risk mark­
ers for d e v e l o p m e n t o f neph ropa thy in d iabe tes . Fo r ther­
apeut ic r e a s o n s i t is of the u tmost impor tance to f ind out 
w h i c h pat ien ts a re at r isk long before the mani fes ta t ion of 
renal insuf f ic iency (3,4). 

In th is study, we a i m e d to invest igate the poss ib le 
role of H L A - r e l a t e d gene t i c fac tors in the p a t h o g e n e s i s o f 
D N . The re fo re , w e de te rm ined ur inary a lbumin excre t ion 
( U A E ) a n d H L A - t y p i n g in 55 type I d iabet ic pat ients and 
c o m p a r e d pat ients with inc ip ient DN (pers is tent m ic roa l -
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buminur ia) to o n e s without nephropa thy with respec t to 
f r equency o f H L A - a n t i g e n s . 

MATERIALS AND METHODS 
T h i s s tudy i nc luded 55 pat ients (29 m a l e s , 26 f e m a l e s ) 
with type I d i abe tes mel l i tus w h o have a durat ion of d i a ­
be tes longer than 10 y e a r s and have no hype r tens ion o r 
c l in ica l prote inur ia . T h e pat ients with ur inary in fect ion, 
heart fa i lure, hematu r ia or g l ycosu r i a , the fac tors that 
m a y lead to an i n c r e a s e i n U A E , we re e x c l u d e d f rom the 
study. 

M e a n arter ial p r e s s u r e ( M A P ) w a s ca l cu la ted a s d i ­
as to l ic b lood p r e s s u r e p lus o n e third o f pu l se p r e s s u r e . 
H b A 1 c leve ls o f the pat ients w e r e m e a s u r e d by a ch ro ­
m a t o g r a p h i c m e t h o d ( G l y c - A f f i n T M G H b - l s o l a b Inc, 
U S A , C a t no: S G 6220) . U A E w a s de te rm ined b y i m -
m u n o p r e s i p i t a t i o n a s s a y ( S P Q Tes t S y s t e m fo r 
M ic roa lbumin - l ncs ta r Co rpo ra t i on , U S A , C a t no : 8 6 0 7 2 ) 
in 24 -hou r ur ine s a m p l e s . U E A in the r a n g e o f 3 0 - 3 0 0 
m g / 2 4 h . in at least 2 out of 3 c o n s e c u t i v e ur ine c o l l e c ­
t ions a s w a s c o n s i d e r e d a s pers is ten t m ic roa lbum inu r i a 
( incipient D N ) (5). 

H L A - A - B a n d - D R typ ing w a s car r ied out b y the 
s tanda rd N IH two-s tage mic ro lymphocy to tox ic i t y test on 
per iphera l b lood l y m p h o c y t e s (6). C o m m e r c i a l t rays 
(Lympho type H L A - A B C 7 2 a n d D R 72-B io tes t ) w e r e 
u s e d for H L A - t y p i n g . T and B l y m p h o c y t e s w e r e s e p e r a t -
e d b y i m m u n o m a g n e t i c b e a d s ( D y n a b e a d s R - H L A C l a s s 
I and C l a s s I I Dyna l ) . Dua l f l uo rescen t s ta ins (Acr id ine or-
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ange /e th i d i um bromide) w e r e u s e d for s ta in ing o f ce l ls 
a n d read ing p rocedu re o f the we l l s w a s carr ied out with 
an inver ted i m m u n o f l u o r e s c e n c e m i c r o s c o p e (7). 

S tuden t ' s - t (unpai red) a n d C h i - s q u a r e tests w e r e 
u s e d for stat is t ical a n a l y s e s . Sens i t iv i ty a n d spec i f ic i ty 
v a l u e s w e r e ca l cu la ted with c l a s s i c a l fo rmu las and the 
relat ive r isk ( R R ) of a pat ient hav ing m ic roa lbuminur ia 
a s s o c i a t e d with e x p r e s s i o n o f the cer ta in H L A - a n t i g e n 
w a s c a l c u l a t e d f rom the fo l lowing fo rmu la (8). 

p + x C " 
R R = 

p " x C + 

P + and P": the n u m b e r s of d iabet ic patient with per­
s is tent m ic roa lb imun i ra p o s s e s s i n g a n d lack ing the par­
t icu lar H L A an t igen , respect ive ly . 

C + and C": the n u m b e r s of d iabet ic contro ls with 
no rmoa lbum inu r i a p o s s e s s i n g a n d lack ing the part icular 
H L A an t igen , respect ive ly . 

RESULTS 
Of 55 pat ients , 30 (54.5%) had m ic roa lbuminur ia a n d 25 
(45 .5%) no rmoa lbum inu r i a . T h e r e w a s not s igni f icant dif­
f e r e n c e b e t w e e n no rmoa lbum inu r i c a n d m ic roa lbumin -

uric g roups with respec t to a g e , body weight , a g e a t o n ­
set o f d i abe tes , durat ion o f d i abe tes , m e a n arter ial b lood 
p r e s s u r e , H b A 1 c a n d s e r u m creat in ine l eve ls (Table 1). 

No s ign i f icant d i f ference w a s de tec ted n o r m o a l b u ­
minur ic a n d m ic roa lbuminur i c g roups in t e rms of the fre­
q u e n c y o f H L A / C l a s s I I an t igens ( H L A - D R 1-9). W h e n 
c o m p a r e d the f r e q u e n c y o f H L A - C l a s s I an t i gens , we 
found that m ic roa lbuminu r i c pat ients h a d h igher f r e q u e n ­
cy o f H L A - A 2 a n d H L A - B 8 an t igens than t h o s e o f nor­
moa lbuminu r i c pat ients (p<0.01 a n d p<0.05 respec t i ve ­
ly). No s ign i f icant d i f ference w a s de tec ted in te rms o f o th ­
er C l a s s I H L A - a n t i g e n s . 

H L A - a n t i g e n s s e e n more f requent ly i n m i c r o a l b u ­
minur ic pat ients w a s s h o w n in Tab le 2 . 

The relative risk of microalbuminur ia we re found to be 
5, 3 . 5 , 1 0 . 2 , 2 and 2.5 t imes greater in the patients with H L A -
A 2 , B 8 , B 4 4 and D R 3 / D R 4 ant igens than in the patients 
without the express ion of these ant igens, respectively. 

T h e sensi t iv i ty, spec i f ic i ty a n d d iagnos t i c a c c u r a c y 
v a l u e s o f s o m e H L A - a n t i g e n s for m ic roa lbum inu r i a w e r e 
s h o w n in Tab le 3. 

Fo r the p r e s e n c e o f m ic roa lbuminur i , wh i le H L A - A 2 
had the h ighes t sensi t iv i ty (80%), negat ive predic t ive v a l -

Table 1. T h e c o m p a r i s o n o f n o r m o a l b u m i n u r i c a n d m i c r o a l b u m i n u r i c p a t i e n t s ( m e a n ± S D ) ( r a n g e ) 

Parameters 
normoalbuminuric 

patients (n=25) 
microalbuminuric 
patients (n=30) t P 

A g e (year) 28.8±9 28±9.3 0.32 >0.5 
(15-48) (14-47) 

Weight (kg) 56.2±10 60±14.5 1.08 >0.05 
(38-85) (32-90) 

Duration of diabetes (year) 13.7±4.0 14±3.4 0.31 >0.05 Duration of diabetes (year) 
(10-24) (10-25) 

M A P (mmHg) 93.7±6.6 94±7.0 0.11 >0.05 M A P (mmHg) 
(83-107) (80-110) 

Se rum creatinine (mmol/L) 0.91±0.2 0.97±0.1 1.11 >0.05 Se rum creatinine (mmol/L) 
(0.5-1.4) (0.6-1.3) 

H b A 1 c ( % ) 10.8+2.0 11 ±2.2 0.29 >0.05 H b A 1 c ( % ) 
(7.9-14.5) (7.8-15) 

A g e at onset of d iabetes 15.0±8.3 14±7.5 0.48 >0.05 
(year) (4-29) (2-29) 
U A E (mg/day) 11.9±5.4 138±60 10.47 <0.001 U A E (mg/day) 

(4-22) (36-225) 

M A P : mean arterial pressure, U A E : urinary albumin excretion, S D : standart deviation 

Table 2. H L A a n t i g e n s s e e n m o r e f requent l y in m ic roa lbum inu r i c pat ien ts (RR>2 ) 

H L A 

Normoalbuminuric patients 
n=25 

Normoalbuminuric patients 
n=30 

H L A n % n % X 2 

P 
Relative 

risk 
A2 11 44 24 80 7.63 <0.01 5.09 
B8 4 16 12 40 3.80 <0.05 3.52 
A2+B8 1 4 9 30 6.19 <0.02 10.28 
B44 3 12 7 23 1.17 >0.05 2.22 
DR3/4 10 40 19 63 2.98 >0.05 2.52 

R R : relative risk 
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Table 3. D i a g n o s t i c a c c u r a c y o f s o m e H L A - a n t i g e n s for m i c r o a l b u m i n u r i a 

Sensitivity Specificity (+) predictive (-) predictive diagnostic 
H L A (%) (%) value (%) value (%) accuracy (%) 
A2 80 56 68 70 69 
B8 40 84 75 53 60 
A2+B8 30 96 90 53 60 
DR3/4 63 60 65 57 61 

ue (70%) a n d d iagnos t i c a c c u r a c y (69%), the c o m b i n a ­
tion o f H L A - A 2 + B 8 h a d the h ighes t spec i f ic i ty (96%) and 
pos i t ive pred ic t ive va lue (90%). 

DISCUSSION 
T h e r e i s e v i d e n c e that the H L A an t igens m a y prov ide 
m a r k e r s o f suscept ib i l i ty o f d iabe t i c m ic roang iopa thy 
(9,10), but the link with neph ropa thy h a s not b e e n a d e ­
qua te ly e x a m i n e d . In cont ras t to p rev ious s tud ies we 
h a v e f o c u s e d o n the a s s o c i a t i o n b e t w e e n H L A an t igens 
a n d the ear l ies t p h a s e s o f d iabet ic renal d i s e a s e , m i ­
c roa lbum inu r i a . 

I t is k n o w n that gene t i c p red ispos i t i on of I D D M is re­
lated t o H L A - D R 3 and D R 4 an t igens (11,12). S i n c e H L A 
re la ted fac tors p lay a role in the p a t h o g e n e s i s of I D D M , 
t h e s e fac to rs m a y a l s o have a role in the sever i ty and 
c o u r s e o f the d i s e a s e and the d e v e l o p m e n t o f m i c r o a n -
g iog raph i c comp l i ca t i ons . A t the pract ica l leve l , know l ­
e d g e o f the gene t i c de te rm inan ts o f DN is important b e ­
c a u s e i t m a y a l low at tent ion to be f o c u s e d at an ear ly 
s t age on pat ients w h o are mos t a t r isk sc reen ing pro­
g r a m m e s for m ic roa lbumi ru r ia m a y therefore be m a d e 
more eff icient. 

T h e r e a re con t rovers ia l reports abou t the re la t ion­
sh ip b e t w e e n DN a n d H L A - a n t i g e n s (13-20) . Sa la rd i e t 
a l , repor ted that the f r e q u e n c y o f H L A - D R 3 / D R 4 w a s 
found to be s ign i f icant ly h igher in m ic roa lbuminur i c p a ­
t ients than in no rmoa lbum inu r i c o n e s (13). We a l so found 
a g rea te r f r e q u e n c y of H L A - D R 3 / D R 4 in m ic roa lbumin ­
uric d i abe t i c s c o m p a r e d to no rmoa lbum inu r i c d iabet ics , 
but the d i f fe rence did not a c h i e v e stat ist ical s ign i f i cance . 

Wa l t on et al did not s h o w a d i f ference in the f re­
q u e n c i e s of H L A c l a s s I a n d I I an t igens in d iabe t i cs with 
a n d wi thout c l in ica l pro te inur ia ; their g roups were not, 
howeve r , m a t c h e d for durat ion o f d i abe tes o r g l y c e m i c 
contro l (14). 

Wa t t s et a l . repor ted a s t rong assoc ia t i on b e t w e e n 
H L A - A 2 an t igen and m ic roa lbuminu r ia , in their study, 
d o n e on 172 no rmo tens i ve , insul in d e p e n d e n t d iabet ic 
pat ients wi thout c l in ica l prote inur ia , a n d they ca l cu la ted 
the RR o f m ic roa lbuminu r ia a s s o c i a t e d with the e x p r e s ­
s ion o f H L A - A 2 as 2 .52 . But they d id not f ind a n y relat ion 
b e t w e e n m ic roa lbuminu r ia a n d other H L A an t igens (11). 
We a l s o con f i rmed t hese f ind ings in the p resen t study, 
and addi t ional ly , we a l s o found the f r equency o f H L A - B 8 
to be g rea te r in m ic roa lbuminu r i c pat ients than in nor­
m o a l b u m i n u r i c o n e s . T h e relat ive r isk o f m ic roa lbumin ­
uria w a s de tec ted as 5 in H L A - A 2 (+) pat ients a n d as 10 
in H L A - A 2 + B 8 (+) pat ients . T h e ten- fo ld i n c r e a s e d risk of 

m ic roa lbuminur ia a s s o c i a t i o n with e x p r e s s i o n o f H L A - A 2 
must be rega rded as c l in ical ly s igni f icant . 

In the p resen t study, we found that H L A - A 2 posi t iv i -
t y w a s m o r e sens i t iv i te but l e s s spec i f i c than H L A - B 8 
posit ivi ty for the p r e s e n c e of m ic roa lbum inu r i a in d iabe t ­
ics . Wat ts e t a l . a l s o repor ted that H L A - A 2 posit iv i ty w a s 
sens i t i ve but not spec i f i c for the p r e s e n c e of m i c r o a l b u ­
minur ia (11). 

In c o n c l u s i o n , t hese f ind ings s u g g e s t that p o s s e s s ­
ing o f both H L A - A 2 and B8 an t igens con fe rs a great g e ­
net ic p red ispos i t ion to d iabe t i c neph ropa thy i ndependen t 
o f g l y c e m i c s ta te a n d b lood p r e s s u r e . S o , H L A typ ing 
m a y be use fu l in def in ing h igh risk pat ients for n e p h r o p a ­
thy in ear ly per iod of type I d i a b e t e s . 
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