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Poznan University of Medical Sciences in Poland. 
The aim of the study was to explore the relation‑
ship between indirect IR markers and the pres‑
ence of NAFLD in patients with T1DM. NAFLD 
was diagnosed using transient elastography and 
controlled attenuation parameter measurement. 
In this cohort, the patients with NAFLD were sig‑
nificantly older and had a longer history of dia‑
betes. They also had higher glycated hemoglobin 
(HbA1c) values and a greater total daily dose of 
insulin. As expected, the patients with NAFLD 
had a higher body mass index and waist ‑to ‑hip 
ratio. Interestingly, indirect IR markers were pre‑
dictive of the presence of NAFLD independent‑
ly of sex, diabetes duration, and HbA1c levels. In‑
deed, the T1DM patients with NAFLD were less 
insulin ‑sensitive, had a significantly lower esti‑
mated glucose distribution rate, a higher viscer‑
al adiposity index, and a higher triglyceride to 
high ‑density lipoprotein cholesterol ratio. Final‑
ly, the prevalence of NAFLD in this cohort was 
approximately 40%,10 which is in line with other 
reports.11 The main limitation of this study was 
the use of transient elastography results and not 
the gold ‑standard liver biopsy to diagnose NAFLD 
and its severity.

The pathophysiology of NAFLD in T1DM re‑
mains only partially known. Based on the study by 
Grzelka ‑Woźniak et al,10 it can be speculated that 
decreased insulin sensitivity might be the pri‑
mary factor involved in NAFLD development, 
which further triggers IR. Since T1DM manage‑
ment only relies on subcutaneous administra‑
tion of exogenous insulin, one of the factors in‑
fluencing the pathophysiology of NAFLD devel‑
opment in these patients might be a defect in 
insulin delivery and / or of insulin clearance.12 
Notably, carcinoembryonic antigen–related cell 
adhesion molecule 1 (CEACAM1), which is a cell 
transmembrane protein that plays a key role in 
insulin degradation and thus its clearance, could 
be of significance. CEACAM1 mediates excess 

Nonalcoholic fatty liver disease (NAFLD) is 
the most frequent chronic liver disease world‑
wide, with a global prevalence of approximate‑
ly 25%.1 NAFLD prevalence is even higher in pa‑
tients with type 2 diabetes, reaching about 55%, 
and up to 90% in obese individuals with a body 
mass index above 40 kg/m2. NAFLD is charac‑
terized by the accumulation of lipids in the liv‑
er, particularly in the absence of high ‑risk alcohol 
consumption, and is usually a diagnosis of exclu‑
sion. It is often associated with type 2 diabetes, 
as insulin resistance (IR) and hyperinsulinemia 
are known to be favoring factors.2 However, re‑
cent studies have reported a growing incidence 
of NAFLD also in type 1 diabetes (T1DM).3,4 The 
increasing prevalence of metabolic syndrome in 
these patients seems to explain, at least in part, 
this phenomenon.5,6 Nevertheless, other mecha‑
nisms, such as oxidative stress, poor glucose con‑
trol, and long ‑lasting hyperglycemia, but also ex‑
ogenous insulin administration, may play an im‑
portant role in T1DM ‑associated NAFLD.7

Liver biopsy is the gold standard for the diag‑
nosis of NAFLD.8 Histologically, NAFLD is de‑
fined as the presence of at least 5% hepatic ste‑
atosis. However, liver biopsy is an invasive pro‑
cedure, and imaging studies are therefore more 
frequently used to diagnose NAFLD, as hepatic 
fat content can be evaluated using conventional 
imaging, such as ultrasonography, computed to‑
mography, and magnetic resonance imaging. Nev‑
ertheless, an approach consisting in evaluating 
indirect IR markers, such as estimated glucose 
distribution rate, visceral adiposity index, or tri‑
glyceride to high ‑density lipoprotein cholesterol 
ratio, to assess the risk of developing NAFLD in 
patients with T1DM9 could be a valuable tool in 
primary care medicine.

In this issue of Polish Archives of Internal Med-
icine, Grzelka ‑Woźniak et al10 analyzed indirect 
IR markers in 151 patients with T1DM treated at 
2 centers, the Medical University of Lodz and the 
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insulin removal through its phosphorylation in‑
duced by the ligand ‑activated insulin receptor to 
maintain normal insulinemia. Two main mecha‑
nisms can compromise CEACAM1 phosphoryla‑
tion and action: hyperinsulinemia and impaired 
pulsatility of insulin secretion. Therefore, consid‑
ering the importance of insulin secretion pulsatil‑
ity for CEACAM1’s efficiency to clear insulin, con‑
tinuous high insulinemia exposure due to exog‑
enous insulin injections not only downregulates 
insulin receptor density, but also downregulates 
insulin clearance, thus increasing insulinemia 
and IR. Other factors involved in NAFLD devel‑
opment in T1DM include intrahepatic lipogen‑
esis (enhanced by insulin notably by increasing 
sterol regulatory element–binding proteins)13 or 
hyperglucagonemia,14 among others (for review, 
see Memaj and Jornayvaz3).

In conclusion, this elegant study10 adds to 
the growing body of evidence on an increased 
prevalence of NAFLD in patients with T1DM. In‑
direct IR markers could be easily used in primary 
care to better assess the risk for NAFLD in these 
patients, and therefore to avoid delaying NAFLD 
diagnosis, as this condition can evolve not only to 
nonalcoholic steatohepatitis, but also to cirrho‑
sis and even hepatocellular carcinoma.
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