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Leptin is mainly produced by mature adipo‑
cytes and plays a key role in the long ‑term reg‑
ulation of body energy balance and body weight. 
Paradoxically, leptin levels are significantly in‑
creased in subjects with obesity, suggesting 
leptin resistance when produced excessively.4‑6 
Meanwhile, plasma adiponectin levels are in‑
versely related to the amount of visceral fat.7 
Therefore, in patients with obesity and cardio‑
metabolic diseases, leptin levels are elevated, 
whereas adiponectin levels are decreased. This 
leptin‑to‑adiponectin imbalance leads to a proin‑
flammatory state, which is associated with insu‑
lin resistance and endothelial dysfunction, pro‑
moting the loss of the vasodilatory, antithrom‑
botic, and antiatherogenic properties of the en‑
dothelial cells.4,5,8

In a previous study on an ex vivo model in 
which fragments of internal mammary arter‑
ies were obtained from patients undergoing 
coronary artery bypass graft surgery, abdom‑
inal obesity was correlated with leptin‑to‑ad‑
iponectin imbalance and was associated with 
a weaker vascular response to acetylcholine and 
an increased vasoconstrictor response to an‑
giotensin II.9 Moreover, leptin and adiponec‑
tin have been shown to be independently asso‑
ciated with T2D and CVD, but the association 
with the leptin‑to‑adiponectin ratio is stron‑
ger than with leptin or adiponectin levels sepa‑
rately.4,9,10 Hence, the serum leptin‑to‑adiponec‑
tin ratio may be used as an integrated marker 

Anisocytosis, which is determined by red 
blood cell distribution width (RDW), indicates 
the presence of erythrocytes of widely differing 
volumes and is mainly employed for differential 
diagnosis of anemias.1 However, it has been sug‑
gested that anisocytosis (ie, high RDW) is asso‑
ciated with the severity and prognosis of sever‑
al diseases, including type 2 diabetes (T2D) and 
cardiovascular diseases (CVDs).1,2 Furthermore, 
studies evaluating its diagnostic accuracy have 
reported good results. In a cohort of 3529 pa‑
tients, the RDW value independently predict‑
ed long ‑term all ‑cause mortality and cardiovas‑
cular comorbidities such as hypertension, T2D, 
peripheral artery disease, and ischemic cardiac 
disease.3 However, to date, it remains to be es‑
tablished by which mechanism increased RDW 
is associated with cardiovascular risk or wheth‑
er it is actually a surrogate marker of an under‑
lying metabolic disorder.

On the other hand, the leptin‑to‑adiponec‑
tin ratio and low ‑grade systemic inflammation 
have a well ‑established role in the pathogenesis 
of T2D and CVD. Leptin and adiponectin have 
opposing effects on systemic low ‑grade inflam‑
mation and insulin resistance.4,5 Leptin upreg‑
ulates proinflammatory and atherogenic cyto‑
kines, such as tumor necrosis factor α and in‑
terleukin 6, while adiponectin downregulates 
the expression and release of several proinflam‑
matory mediators and has anti ‑inflammatory, 
antiatherogenic, and antidiabetic properties.4,5
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of adiposity, insulin resistance, and vascular dys‑
function, which can be useful for cardiovascular 
risk stratification in clinical practice.4

In the current issue of Kardiologia Polska (Kar-
diol Pol, Polish Heart Journal), Rostoff et al11 pub‑
lished an interesting study, in which they evalu‑
ated the relationship between the leptin‑to‑adi‑
ponectin ratio, systemic low ‑grade inflammation, 
and RDW in optimally treated patients with T2D 
and established atherosclerotic CVD. The study 
demonstrates a positive association between RDW 
and leptin‑to‑adiponectin imbalance. Further‑
more, they reported that RDW was positively cor‑
related with several inflammatory markers, in‑
cluding tumor necrosis factor α (TNF‑α) and sol‑
uble intercellular adhesion molecule 1 (sICAM‑1).

Certainly, these results help to understand 
the mechanisms underlying increased RDW 
values (ie, anisocytosis) in patients with T2D 
and CVD. Given the reported data, it seems rea‑
sonable to suggest that anisocytosis could re‑
flect an underlying state of leptin‑to‑adiponec‑
tin imbalance, inflammation, and insulin re‑
sistance. This would explain its good perfor‑
mance as a cardiometabolic risk marker. Sever‑
al metabolic and inflammatory pathways may 
be involved in the alteration of erythropoiesis 
and the consequent appearance of anisocytosis, 
caused by adipokines.12‑14

As mentioned, leptin‑to‑adiponectin imbal‑
ance induces a proinflammatory state, and in‑
flammation is probably the main mechanism 
responsible for anisocytosis in patients with 
cardiometabolic diseases, as several proinflam‑
matory cytokines inhibit synthesis or activity 
of erythropoietin.12 Inflammation might also 
promote a shortened erythrocyte half ‑life, in‑
hibition of erythroid cell differentiation, and al‑
terations of iron metabolism resulting in iron‑
‑restricted erythropoiesis.13 Leptin is implicat‑
ed in the proliferation of erythroid precursor 
cells, stimulation of erythrocyte lineage cell 
differentiation, and induction of hepcidin ex‑
pression, the main regulator of iron availabil‑
ity.14 Nonetheless, future research is required 
to fully elucidate the potential mechanisms by 
which anisocytosis is associated with leptin‑to‑
adiponectin imbalance and low ‑grade inflamma‑
tion. Based on current evidence, it seems coher‑
ent to conclude that the determination of RDW 
has a much broader application than the simple 
differential diagnosis of anemia and it can also 
be considered a useful and plausible cardiovas‑
cular risk marker.

ARticle infoRmAtion
DisclAimeR The opinions expressed by the author are not necessarily those 
of the journal editors, Polish Cardiac Society, or publisher.
conflict of inteRest None declared.
open Access This  is  an Open  Access  article  distributed  under  the  terms 
of  the  Creative  Commons  Attribution ‑NonCommercial ‑NoDerivatives  4.0  In‑
ternational  License  (CC BY ‑NC ‑ND  4.0),  allowing  third  parties  to  download  ar‑
ticles and share them with others, provided the original work is properly cited, 

https://doi.org/10.3109/10408363.2014.992064
https://doi.org/10.3109/10408363.2014.992064
https://doi.org/10.3109/10408363.2014.992064
https://doi.org/10.1136/heartjnl-2013-305028
https://doi.org/10.1136/heartjnl-2013-305028
https://doi.org/10.1136/heartjnl-2013-305028
https://doi.org/10.3233/CH-151978
https://doi.org/10.3233/CH-151978
https://doi.org/10.3233/CH-151978
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/10.1016/j.mce.2009.08.018
https://doi.org/10.1016/j.mce.2009.08.018
https://doi.org/10.1016/j.diabres.2007.07.019
https://doi.org/10.1016/j.diabres.2007.07.019
https://doi.org/10.1016/j.diabres.2007.07.019
https://doi.org/10.2337/dc09-1130
https://doi.org/10.2337/dc09-1130
https://doi.org/10.2337/dc09-1130
https://doi.org/10.1038/sj.jhh.1001339
https://doi.org/10.1038/sj.jhh.1001339
https://doi.org/10.1038/sj.jhh.1001339
https://doi.org/10.1016/j.ijcard.2008.09.005
https://doi.org/10.1016/j.ijcard.2008.09.005
https://doi.org/10.1016/j.ijcard.2008.09.005
https://doi.org/10.1016/j.metabol.2007.09.011
https://doi.org/10.1016/j.metabol.2007.09.011
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/10.1089/jir.1998.18.555
https://doi.org/10.1089/jir.1998.18.555
https://doi.org/10.1182/blood-2018-06-856500
https://doi.org/10.1182/blood-2018-06-856500
https://doi.org/10.1111/obr.12057
https://doi.org/10.1111/obr.12057

