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Abstract 
Diabetic nephropathy (DN) is one of the main causes of chronic renal failure. A wide range of autoantibodies have been de-
scribed in DN patients, associated with the progression and duration of diabetes, diabetic complications and with the develop-
ment of additional autoimmune glomerular disease superimposed upon DN. The aim of our study was to investigate the preva-
lence and clinical significance of some immunological markers in DN patients. We investigated the prevalence of ANA, 
ANCA, anticardiolipin, anti-beta-2-glycoprotein-I, anti-ds-DNA, anti-ss-DNA, Sm, RNP, Ro, La antibodies, serum cryoglobu-
lin levels, RF, C3 and C4 complement fractions, HBs antigen, and anti-HCV antibodies in 16 patients with biopsy-proven DN 
(12 female and 4 male, mean age 45.6+/-13.6 years). The results were compared with the histological activity and chronicity 
indices and with the clinical and laboratory data. We found positive ANA in 3 patients with type I diabetes and autoimmune 
thyroid disease (autoimmune polyglandular syndrome type IIIA). ANA correlated with the histological activity index (p<0.05) 
but showed no correlation with the laboratory data and histological chronicity index. All 3 patients were on oral L-thyroxin 
substitution. ANCA were positive in 3 other patients – 1 with type I and two with type II diabetes. ANCA showed no correla-
tion with histological or laboratory parameters. All other autoantibodies, HBs antigen and anti-HCV antibodies were negative, 
RF, cryoglobulin, C3 and C4 serum levels were within the normal range in all patients. The authors discuss the significance of 
ANA in patients with DN and autoimmune polyglandular syndromes. 
 
Diabetic nephropathy (DN) is among the leading causes of 
end-stage renal disease (ESRD) in Europe and in the USA 
[1, 4].  A wide range of autoantibodies have been described 
in DN patients, associated with the progression of diabetes 
(DM), the development of vascular complications and /or 
immune-complex glomerulonephritis superimposed upon 
the DN [4 - 9].  
 
The aim of our study was to evaluate the prevalence and 
clinical significance of some autoantibodies and C3 and C4 
complement levels in patients with insulin-dependent 
(IDDM) and non-insulin dependent (NIDDM) diabetes and 
biopsy-proven DN. 
 
Materials and methods 
We evaluated the sera of 16 diabetic patients (12 female, 4 
male, 8 with IDDM and 8 with NIDDM, mean age 45.6 +/- 
13.6 years, mean duration of diabetes 136.6 +/- 90.9 
months, 3 patients had autoimmune polyglandular syn-
drome type III A) with biopsy-proven DN (mean histologi-
cal activity index 5.1 +/- 1.9, mean chronicity index 4.1 +/- 
2.3) for the presence of the following autoantibodies: ANA 
(indirect immunofluorescence on HEp-2), ANCA (indirect 
immunofluorescence on ethanol-fixed human neutrophils), 
IgG and IgM anticardiolipin (ACL) and anti-beta-2-glyco-
protein-I (beta-2-GP-I) antibodies – ELISA method, ds- and 
ss-DNA, Sm, RNP, Ro, La – counter immonoelectrophore-
sis, cryoglobulins (CG, spectrophotometric analysis), RF 
(latex agglutination), C3 and C4 complement levels (radial 
immunodiffusion). All patients were tested for HBs antigen 
and anti-HCV IgG and IgM antibodies. The results were 
compared with the histological activity and chronicity indi-
ces [10] and with the clinical and laboratory data of the pa-

tients. The statistic analysis was performed with computer 
statistic program SPSS 11.0 for Windows.  
 
Results 
• We found positive ANA in three female patients with 
IDDM and autoimmune thyroid disease (autoimmune poly-
glandular syndrome type III A, on L-thyroxin substitution) 
– two with Hashimoto’s thyroiditis and one with Graves’–
Basedow’s disease and thyroid-associated ophthalmopathy 
(TAO). One of these patients subsequently went on haemo-
dialysis.  
• Positive ANCA were found in another three patients – two 
with NIDDM and one with IDDM. The latter patient subse-
quently went on haemodialysis.  
• ACL, beta-2-GP-I, RF, CG, C3 and C4 were within the 
normal limits in all patients;  
ds-DNA, ss-DNA, Sm, RNP, Ro, La and hepatitis markers 
were negative in all the investigated subjects.  
 
Discussion 
DN is among the main causes of ESRD [1, 4]. Two separate 
phases and 5 histological stages in the development of DN 
are recognized: early phase (manifested by microalbuminu-
ria, hyperfiltration and nephromegaly, histological data for 
capillary basement membrane thickening and mesangial ex-
pansion) and advanced DN (proteinuria, hypertension and 
renal failure with histological data for diabetic glomerulo-
sclerosis) [1]. In some patients with IDDM and NIDDM the 
development of superimposed immune glomerulonephritis 
(GN) and other non-immune nephropathies has been de-
scribed, including focal and segmental glomerulosclerosis, 
IgA GN, acute postinfectious GN, mesangioproliferative 
GN, rapidly progressive GN, minimal-change nephropathy, 
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lupus nephritis, Henoch-Schoenlein vasculitis, chronic pye-
lonephritis, hypertensive and hyperuricemic nephropathy, 
accelerated atherosclerosis and ischaemic kidney disease, 
chronic tubulo-interstitial nephritis, drug-induced kidney 
diseases, HCV- and HBV-associated nephritis, cryoglobu-
linemic nephritis, etc. [1, 4, 6, 11-16].  
The detection of active urinary sediment and/or the rapid 
deterioration of renal function especially in IDDM patients 
with short duration of diabetes and/or associated autoim-
mune disease should prompt the physician towards the 
search of immune-mediated glomerular disease. According 
to Cavallo et al. [11] the functional and biochemical 
changes in the diabetic kidney predispose it to a secondary 
immune-mediated injury. The development of immune GN 
is found more frequently in patients with IDDM and auto-
immune polyglandular syndrome [6].  
On the other hand, DM is a frequently encountered disease 
in the developed world (affecting approximately 7% of the 
population) and therefore its association with another 
glomerular disease is not uncommon [1].  
A wide range of autoantibodies have been described in DM 
patients and their presence has been associated with the de-
velopment of immune-mediated conditions and complica-
tions [4-9, 14] – anti-ds-DNA and antiphospholipid anti-
bodies – with the progression of microangiopathic compli-
cations, ANCA – with the development of segmental ne-
crotizing GN with or without pulmo-renal syndrome; or 
with the duration of DM [5].It has been proposed that the 
occurrence of autoantibodies is marker of immune conflict 
and renal biopsy is needed for the evaluation of renal 
changes and the therapeutic strategy [4, 6].  
We found positive autoantibodies in 6 patients; none of 
them had histological data for immune-mediated GN. Low-
titer positive ANA were detected in 3 female patients with 
autoimmune polyglandular syndrome type III A (1:80 in 
two patients and 1:160 in one): 2 had IDDM and Hashi-
moto’s thyroiditis and positive anti-microsomal antibodies, 
and 1 had IDDM, Graves’ - Basedow’s disease and TAO. 
Positive ANA were associated with higher histological ac-
tivity index (p<0.05) but not with the chronicity index, nor 
with the clinical and laboratory parameters. Low-positive 
ANCA were detected in another 3 patients: one with IDDM, 
and two with NIDDM. Positive ANCA showed no correla-
tion with the histological activity or chronicity indices, or 
with the clinical parameters of the ANCA-positive patients.  
According to the literature positive ANA are detected in 
IDDM patients and their healthy relatives [17], and in pa-
tients with autoimmune polyglandular syndrome [18], 
Hashimoto’s thyroiditis [19-21], and Graves’-Basedow’s 
disease [20-22]. G Zetting et al. [23] describe the occur-
rence of atrophic variant of autoimmune thyroiditis in 
ANA-positive patients with vitiligo that could support the 
hypothesis of the pathogenic role of ANA in the develop-
ment of immune thyroid diseases. In patients with thyroidi-
tis have also been described drug-induced ANA during the 
treatment with anti-thyroid drugs [2, 3].  
All ANA-positive patients in our investigation had autoim-
mune polyglandular syndrome type IIIA and received L-

thyroxin substitution treatment. The occurrence of these 
autoantibodies in the described patients could be associated 
with the development of a multiple autoimmune disease. In 
favor of this hypothesis is the presence of autoimmune thy-
roid disease and the association of ANA with the histologi-
cal activity index. On the other hand, all ANA-positive pa-
tients received L-thyroxin, and therefore the autoantibodies 
could be drug-induced.  
According to the literature, positive ANCA in DM patients 
are associated with the development of rapidly progressive 
and segmental necrotizing GN with or without pulmo-renal 
syndrome [4, 14]. None of our ANCA-positive patients had 
such histological changes.  
 
Conclusion 
The detection of positive autoantibodies in DM patients 
should prompt the investigator towards the search of an-
other organ-specific (in the context of autoimmune poly-
glandular syndrome) or non-organ specific autoimmune dis-
ease or immune-mediated GN superimposed upon DN. The 
association of IDDM and autoimmune thyroid disease with 
positive ANA in three of our patients (1 of them with TAO) 
and the correlation between positive ANA and histological 
activity index supports the hypothesis of the polyclonal ac-
celeration of the organ-specific autoimmune diseases that is 
demonstrated by the production of organ-specific and non-
organ-specific autoantibodies and a gradual widening of the 
spectrum of autoimmune aggression [21]. On the other 
hand, the detection of positive ANA in patients with 
Graves’-Basedow’s disease, TAO and DN in IDDM sup-
ports the theory of the systemic nature of the disease caused 
by polyclonal ANA cross-reacting with tissue-specific 
membrane proteins in the thyroid gland, connective-tissue 
structures of the skin, the orbit and other tissues [22].  
  
References 
1. Monova D. Diabetic nephropathy. In: Nephrology 

and urology. Sofia, SNMDB, 2003.  
2. Sheitanov Y, Rashkov R. Systemic connective tissue 

diseases (collagenoses). Sofia, CIM, 1999.  
3. Nasonova VA, Bubchuk NV. Rheumatic disease. 

Moskow, Medicine, 1997.  
4. Keven KH et al. MPO-ANCA-associated pulmo-

nary-renal vasculitis in a patient with diabetes melli-
tus. J Nephrol 2002;15(6):720-3. 

5. Yokokawa N et al. Presence of anti-DNA antibody 
in diabetes mellitus: its relation to the duration of 
diabetes and diabetic complications.  Metabolism 
1989;38(9):891-4. 

6. Srikanta S et al. Association of type I (insulin-de-
pendent) diabetes mellitus, autoimmunity, antinu-
clear factor, and membranoproliferative glomeru-
lonephritis. Diabetes Care 1983;6(1):71-4.  

7. Giardina E et al. Anti-single-stranded DNA antibody 
in the sera of patients with type 2 diabetes mellitus. 
Relation to vascular complications. Acta Diabetol 
1997;34(1):39-41. 



BANTAO Journal 2 (1): p 24; 2004                                                           
  

  

8. Gargiulo P et al. Diabetic microangiopathy: lupus 
anticoagulant dependent thrombotic tendency in type 
1 (insulin-dependent) diabetes mellitus. Diabet Med 
1997;14(2):132-7. 

9. Vinik AI et al. Phospholipid and glutamic acid de-
carboxylase autoantibodies in diabetic neuropathy. 
Diabetes Care 1995;18(9):1225-32. 

10. Cameron JS. Lupus nephritis. J Am Soc Nephrol 
1999;10:413-24. 

11. Cavallo T, Pinto JA, Rajaraman S. Immune-complex 
disease complicating diabetic glomerulosclerosis. 
Am J Nephrol 1984;4(6):347-54.  

12. Ditscherlein G, Schneider W. Pathomorphological 
differential diagnosis of glomerular lesions in diabet-
ics. Zentralbl Allg Pathol 1986;132(5-6):487-501.  

13. Appel GB et al. Nephrotic syndrome and immune 
complex glomerulonephritis associated with chlor-
propamide therapy. Am J Med 1983;74(2):337-42.  

14. Ninomiya T et al. Myeloperoxidase-antineutrophil 
cytoplasmic antibody-associated glomerulonephritis 
superimposed on biopsy-proven diabetic nephroscle-
rosis. Am J Kidney Dis 2002;39(1):E4. 

15. Philips JC et al. Clinical case of the month. Gallop-
ing nephropathy in patient with type 2 diabetes. Rev 
Med Liege 1998;53(4):171-4. 

16. Ferri C, Zignego AL. Relation between infection and 
autoimmunity in mixed cryoglobulinemia. Curr Opin 
Rheumatol 2000;12(1):53-60. 

17. Lorini R et al. Auto-immunity in children with dia-
betes mellitus and their relatives. Eur J Pediatr 
1986;145(3):182-4. 

18. Eisenbarth GS et al. The polyglandular failure syn-
drome: disease inheritance, HLA haplotype, and 
immune function. Ann Intern Med 1979;91(4):528-
33.  

19. Wilhelm-Gossling C et al. Autoimmune encephalo-
pathy in Hashimoto’s thyroiditis. A differential diag-
nosis in progressive dementia syndrome. Dtsch Med 
Wochenschr 1998;123(10):279-84. 

20. Guerin V et al. Prevalence of non-thyroid autoanti-
bodies in autoimmune dysthyroidies. Ann Endocri-
nol (Paris) 1989;50(6):477-82.  

21. Morita S, Arima T, Matsuda M. Prevalence of 
nonthyroid specific autoantobodies in autoimmune 
thyroid diseases. J Clin Endocrinol Metab 
1995;80(4):1203-6.  

22. Kiljianski J et al. Should Graves’ disease be consid-
ered a collagen disorder of the thyroid, skeletal mus-
cle and connective tissue? Horm Metab Res 
1995;27(12):528-32. 

23. Zettinig G et al. Autoimmune diseases in vitiligo: do 
anti-nuclear antibodies decrease thyroid volume? 
Clin Exp Immunol 2003;131(2):347-54.


