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Abstract 

Background: There is controversy about an increased prevalence of 

antiphospholipid antibodies in diabetics patients, and the possible implications are 

little known. 

Methods: We prospectively studied all consecutive outpatients with type 2 

diabetes mellitus (DM) attended in an Internal Medicine office. IgM and IgG 

anticardiolipin antibodies (ACA) were determined by standardized enzyme-linked 

immunoassay. 

Results: Fifty-six patients were included. Only one patient (1.8%) had a titer of IgM 

ACA higher than 15 MPL units and no patient had a titer of IgG ACA higher than 15 

GPL units. Six patients (10.7%) had low (4-15 MPL units) IgM ACA titers and 18 

patients (32.1%) had low (4-15 GPL units) IgG ACA titers. There were no 

differences in the frequencies of a low IgM or IgG ACA titer or in the means of IgM 

and IgG ACA titers in patients with complicated and uncomplicated DM, with and 

without cardiovascular disease, with and without nephropathy or with and without 

retinopathy. 

Conclusions: Moderate-high ACA titers must be exceptional in patients with type 2 

DM. Low ACA titers may occur in patients with type 2 DM. These low titers do 

not seem to be associated with complicated DM, cardiovascular disease, 

nephropathy or retinopathy. 
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rterial and venous thrombosis and pregnancy complications associated 

with the presence of antiphospholipid antibodies define the 

antiphospholipid syndrome.1 Anticardiolipin antibodies (ACA) are a 

subgroup of antiphospholipid antibodies, and the IgG and IgM isotypes are the most 

important.1 Different abnormalities in diabetes mellitus (DM) configure a 

hypercoagulable state.2 Previous data reflect controversy about a increased 

prevalence of antiphospholipid antibodies in types 1 and 2 diabetics patients, and the 

possible implications are little known.3-8 We studied the presence of IgG and IgM 

ACA in a series of patients with type 2 DM. 

 

Methods 

We prospectively studied all consecutive outpatients with type 2 DM attended in an 

Internal Medicine office of a first-level hospital from a rural area from January 2006 

to July 2006. The population of our area is almost exclusively caucasian. Patients 

with diseases associated with ACA (e.g. venous thromboembolic disease, other 

venous thrombosis, conectivopathies…) were excluded. ACA (IgG and IgM 

isotypes) were measured by a previously described standardized enzyme-linked 

immunoassay (ELISA) method.9 The concentration of ACA was measured in MPL 

or GPL international units (a unit being equivalent to the binding activity of 1 mg of 

ACA/ml). Positivity of ACA was defined as a titer of IgG ACA higher than 15 GPL 

units and/or a titer of IgM ACA higher than 15 MPL units, according to the 

recommendations of our laboratory. All positive results were confirmed at least in a 

second occasion six or more weeks apart. In patients with 2 or more determinations 

of ACA we used the mean. 

 

A 
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Complicated DM was defined as the presence of retinopathy, nephropathy and/or 

cardiovascular disease. Diabetic nephropathy was defined as an albumine-to-

creatinine ratio higher than 30 mg/g in at least two of three spot urine samples 

collected within a 6-month period and/or an estimated glomerular filtration rate (by 

the MDRD-4 formula) less than 60 ml/min/1.73m2. Diabetic retinopathy was 

diagnosed by ophthalmologists including proliferative and non-proliferative 

retinopathy. Diabetic neuropathy was not studied. Cardiovascular diseases included 

ischemic cardiopathy (angor or myocardial infarction), cerebrovascular disease 

(ischemic stroke or transient ischemic attack) and symptomatic peripheral 

arteriopathy. Symptomatic peripheral arteriopathy was defined as intermittent 

claudication with an ankle-brachial index less than 0.9 and/or abnormal arterial 

imaging methods of lower extremities. 

 

We used the chi-square test or Fisher’s exact test to compare the categorical variables 

and the t-tests to compare the continuous variables. Statistical significance was 

defined as a p <0.05. 

 

Results 

Fifty-six patients were included and 4 patients were excluded (1 with pulmonary 

embolism, 1 with primary biliary cirrhosis and 2 with chronic C hepatitis). The 

clinical characteristics of patients are shown in the table 1. Only one patient (1.8%) 

had a titer of IgM ACA higher than 15 MPL units and no patient had a titer of IgG 

ACA higher than 15 GPL units. Six patients (10.7%) had low (4-15 MPL units) IgM 

ACA titers and 18 patients (32.1%) had low (4-15 GPL units) IgG ACA titers.  
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There was no difference in the frequencies of a low IgM ACA titer (8.6 vs 14.3%, p 

>0.05) and a low IgG ACA titer (31.4 vs 33.3%, p >0.05) in patients with 

complicated and uncomplicated DM. There was no difference in the frequencies of a 

low IgM ACA titer (12.5 vs 9.4%, p >0.05) and a low IgG ACA titer (37.5 vs 28.1%, 

p >0.05) in patients with and without cardiovascular disease. There was no difference 

in the frequencies of a low IgM ACA titer (0 vs 15.8%, p >0.05) and a low IgG ACA 

titer (16.7 vs 39.5%, p >0.05) in patients with and without nephropathy. There was 

no difference in the frequencies of a low IgM ACA titer (0 vs 13%, p >0.05) and a 

low IgG ACA titer (50 vs 28.3%, p >0.05) in patients with and without retinopathy. 

The means of IgM ACA and IgG ACA titers in the different subgroups are compared 

in the table 2. 

 

Discussion 

Our study demonstrates that the presence of high-moderate ACA titers in patients 

with type 2 DM must be exceptional, similarly to previous findings. In a series of 

205 patients with types 1 and 2 DM, no patient had moderate-high (>20 GPL units) 

IgG ACA titers and only one had moderate-high IgM ACA titers.3 In a series of 46 

patients with type 2 diabetes mellitus, no case had an IgG ACA titer higher than 20 

GPL units.8 On the contrary, in a series of 21 patients with type 2 DM, a IgG ACA 

titer equal or higher than 15 GPL was present in 9.5% of cases.6 

 

We find low (4-15 GPL units) IgG ACA titers in about one third of our patients and 

low (4-15 MPL units) IgM ACA titers in about 10% of our patients. Other study has 

described that low (5-20 GPL units) IgG ACA titers were significantly more frequent 

in patients with diabetes with and without cardiovascular disease than in controls 
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(11.4 and 5.6% vs 0.04%, respectively).3 The immunosenescence theory suggests 

that immune dysfunction with aging is associated with increased autoantibodies 

production. These autoantibodies may be “innocent bystanders” or contribute to the 

pathogenesis of diseases such as atherosclerosis.10 The patients of our series were 

mostly elderly, and the frequency of low ACA titers might be explained by the 

immunosenescence theory. We do not find statistical differences in the frequencies 

of a low IgM or IgG ACA titer or in the means of IgM and IgG ACA titers in 

patients with complicated and uncomplicated type 2 DM. Our results suggest that 

this slight variation in the normal range of ACA titers may be of no clinical 

importance. 

 

The incidence of IgG, IgM and IgA ACA, anti-beta-2 glycoprotein I antibodies, 

antiprothrombin antibodies and lupus anticoagulant was similar in Chilean diabetic 

and non-diabetic individuals.5 Moreover, no significant correlation was observed 

between antiphospholipid antibodies and vascular complications.5 However, it has 

been reported a significantly higher frequency of anti-phospholipid antibodies (IgG 

or IgM ACA and/or lupus anticoagulant) in patients with types 1 and 2 diabetes with 

macroangiopathy than in patients with uncomplicated diabetes or controls.6  We do 

not find statistical differences in the frequencies of a low IgM or IgG ACA titer or in 

the means of IgM and IgG ACA titers in patients with and without cardiovascular 

disease.  

 

The last study has also described a significantly higher frequency of anti-

phospholipid antibodies (IgG or IgM ACA and/or lupus anticoagulant) in patients 

with types 1 and 2 diabetes with nephropathy than in patients with uncomplicated 
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diabetes or controls.6  We do not find statistical differences in the frequencies of a 

low IgM or IgG ACA titer or in the means of IgM and IgG ACA titers in patients 

with and without nephropathy or with and without retinopathy. Other studies 

describe no association between ACA and retinopathy and nephropathy.3,8 

 

Our study has limitations such as the design without a healthy controls group, the 

patient number and that we were not able to determine other antiphospholipid 

antibodies (lupus anticoagulant and anti-beta-2 glycoprotein I antibodies). Moreover, 

we were not able to study the presence of neuropathy in all patients. The available 

series investigating the presence of ACA in type 2 DM include a reduced number of 

cases. Further studies with higher series and prospective follow-up should elucidate 

the possible role of ACA in type 2 DM and its macrovascular and microvascular 

complications. 
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Table 1. Clinical characteristics of the series. 

 n = 56 
Age (years) 72.1 ± 9.9 
Age older than 65 years 43 (76.8%) 
Sex female 32 (57.1%) 
Complicated DM 35 (62.5%) 
Retinopathy 10 (17.9%) 
Nephropathy 18 (32.1%) 
Estimated GFR < 60 ml/min/1.73 m2 12 (21.4%) 
Albuminuria* 12 (21.4%) 
Cardiovascular disease 24 (42.9%) 
Ischemic cardiopathy 5 (8.9%) 
Cerebrovascular disease 18 (32.1%) 
Symptomatic peripheral arteriopathy 6 (10.7%) 
Arterial hypertension 45 (80.4%) 
Hyperlipidemia 33 (58.9%) 
Obesity (BMI > 30 Kg/m2) 12 (21.4%) 
Insulin therapy 14 (25%) 

DM: diabetes mellitus. GFR: glomerular filtration rate.  
*Albumine-to-creatinine ratio >30 mg/g. BMI: body mass index. 
 
 
 
 
 
 
 
 
Table 2. Comparison of ACA titers. 
 
 ACA IgM titer (MPL units) ACA IgG titer (GPL units) 
Complicated DM 
Uncomplicated DM 

1.2 ± 3.7 
1.2 ± 3.5* 

2.1 ± 3.3 
2 ± 3.1* 

Cardiovascular disease 
No cardiovascular disease 

1.1 ± 3.2 
1.3 ± 3.9* 

2.3 ± 3.2 
1.8 ± 3.2 * 

Nephropathy 
No nephropathy 

0 
1.8 ± 4.3* 

1.2 ± 3 
2.4 ± 3.2* 

Retinopathy 
No retinopathy 

0 
1.5 ± 3.9* 

 3 ± 3.2 
1.8 ± 3.1* 

ACA: anticardiolipin antibodies. DM: diabetes mellitus. 
*Non statistical significance (p ≥0.05).  


