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formula has been widely adopted because it has been 
strongly correlated to iGFR.34,35 Moreover, formulas 
that assess both creatinine and cystatin C, like the 
Lund strategy (L-eGFR),36 are considered to provide 
more accurate and reliable estimation of the GFR.

The aim of this study was to determine the possible 
predicting roles of serum NGAL and serum CysC, as 
supplementary tests to the urinary albumin excretion, 
in unmasking an early renal structural injury and renal 
function decline in asymptomatic, normoalbuminuric 
young T1D patients.

RESEARCH DESIGN AND METHODS

This is an observational cross-sectional long-term 
follow-up study. During a 12-15 months’ follow-up 
period, a patient-group that completed both baseline 
and reevaluation at 12-15 months was evaluated. The 
patient group consisted of 56 T1D patients, with 
mean age 13.1 years (SD: 3.20) and mean diabetes 
duration 4.59 years (SD: 3.49) at enrollment, who 
were prospectively followed for at least 2 years at the 
Diabetes Centre of the First Department of Pediatrics 
of the University of Athens, Aghia Sophia Children’s 
Hospital, Greece. The follow-up is scheduled to 
continue and reevaluation of the biomarkers will 

take place at a third point of time, three years after 
the baseline assessment.

The diagnosis of T1D was based in all participants 
of the patients’ group on the presence of the high 
titer of at least one and mostly two of the known 
autoantibodies related to type 1 diabetes mellitus. 
Specifically, the percentage (%) of positivity for 
each autoantibody tested was: for Glutamic Acid 
Decarboxylase Autoantibodies (GADA) (72%), 
Insulinoma-Associated-2 Autoantibodies (IA2) (71%), 
Insulin Autoantibodies (IAA) (45%) and Islet Cell 
Cytoplasmic Autoantibodies (ICA) (35%). Ten of the 
patients presented with microalbuminuria at inclu-
sion in the study, while five of them had persistent 
microalbuminuria at reevaluation and five patients 
were restored to normoalbuminuria. Three patients 
presented with newly diagnosed microalbuminuria 
at reevaluation. In total, eight patients were found 
to have microalbuminuria at reassessment. 

Forty-nine healthy children with mean age 12.8 
(SD: 6,6) who were referred to the Division of En-
docrinology for growth evaluation but were found to 
be within the normal reference charts and willing to 
participate in the study, served as controls (Table 1). 
Informed consent was obtained from the parents of 

Table 1. Demographic characteristics of T1D patients at baseline and conrols

na: not applicable.


