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Diabetes mellitus (DM) is common in patients with heart 
failure (HF). DM is a well-established cardiovascular 
disease risk factor and a highly prevalent condition, known 
to cause poor clinical outcomes. In the US, there are 
currently 23 million patients diagnosed with this disease (1),  
and 451 million (age, 18–99 years) people with diabetes 
worldwide (2).This condition has long been established as a 
cardiovascular disease risk factor, with patients having 4- to 
5-fold increased risk of congestive HF (3). 

DM itself has been associated with a 2-fold increased risk 
of developing symptomatic congestive HF. In addition, DM 
is an independent predictor of morbidity and mortality both 
in symptomatic and asymptomatic HF (4,5). 

The last expert recommendations reported that 
in patients with HF with reduced ejection fraction, 
interventions that reduce morbidity and mortality confer 
similar benefit in the presence or absence of diabetes (6). 
Thus, the treatment of HF in diabetic patients does not 
follow specific guidelines. All the drugs used in the routine 
HF treatment are indicated in the diabetic patients (6). 

While heart transplantation is a highly effective therapy 
for advanced, refractory HF, it is limited to <10% of 
candidates due to a severe shortage of donor organs and a 
variety of contraindications (6-8). This paucity of effective 
therapy promoted the development of left VAD, which 
may be used as (I) bridges to heart transplantation, or (II) a 
long-term alternative to heart transplantation, also known 
as destination therapy. LVAD allow to unload the failing 

ventricle, maintain sufficient end-organ perfusion and 
improve functional capacity (7).

This could be particularly interesting for the DM 
patients suffering from advanced HF, as the incidence of 
diabetes is in continuous increase worldwide and regarding 
the lack of donors (9).

The impact of DM and glycemic control on clinical 
outcomes among diabetic patients with advanced HF 
requiring LVAD support is unclear (10,11).

In this issue of Annals of Thoracic Surgery, Usoh et al. 
present a detailed analysis of their single-center experience 
with DM and LVAD outcomes. They aimed to answer to 
two important questions (12): 

(I).	 Do DM patients have higher mortality and 
morbidity after LVAD implant compared to non-
diabetic patients? 

(II).	 Is there any relationship between the degree of 
glycemic control and long-term mortality risk in 
LVAD patients with DM?

The authors have added to the literature evidence 
that DM is associated with an increased rate of all-
cause mortality during continuous LVAD support. 
This retrospective analysis of 191 consecutive adult 
patients undergoing Heart Mate II LVAD as bridge to 
transplantation or destination therapy was performed from 
2008 to 2014 (12). Although the study experienced all the 
usual limitations of a retrospective cohort design, including 
incomplete evaluation of the impact of type 1 versus type 2 
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DM, duration of DM, and treatment strategies, these real-
world studies can provide valuable insight into optimal 
patient selection and management practices. DM patients 
had a more than 2-fold greater risk of death compared to 
non-DM patients [hazard ratio (HR) 2.28, 95% confidence 
interval (CI) 1.23 to 4.23, P=0.009]. These findings are 
consistent with previous studies (10).

The rate of implantation-associated complications after 
LVAD insertion is questioned as a reason for this increased 
mortality tendency seen in the studies in the diabetic 
populations. In patients undergoing cardiac surgery, 
diabetes has been identified as an independent predictor 
for several postoperative outcomes including prolonged 
ICU-stay, sternal infection, perioperative stroke, and renal 
dysfunction (13).

Interestingly, there were no significant differences in 
cumulative rates of infection, neurological dysfunction, 
renal dysfunction, and rehospitalization between diabetic 
and non-diabetic patients. 

Some studies reported that LVAD implantation was 
associated with significant improvement in HbA1c, 
fasting plasma glucose and daily insulin need in DM 
patients with advanced HF (14,15). These results have 
some physio-pathologic explanations. Advanced HF, due 
to poor perfusion, leads to neurohormonal imbalance 
and poor hemodynamics which in turn worsen glycemic 
control by increasing insulin resistance. Implantation of 
a LVAD restores hemodynamics with improved cardiac 
output and index and results in better DM control by 
reducing adrenergic stimulation, improving mesenteric/
skeletal perfusion and increasing physical activity. These 
improvements may allow reducing the usual post-surgical 
cardiac surgery (13).

Anyway, Usoh et al. reported that despite no increased 
LVAD-associated complications in diabetic patients when 
compared with patients not suffering from diabetes, the 
occurrence of an initial complication (including infection, 
rehospitalization, or neurological dysfunction) led to higher 
mortality in the diabetic patient group (12). 

This leads us to concluding that the increased mortality 
does not necessarily imply a worse performance of LVADs 
in the diabetic population, but could indicate an already 
more severe disease course in these patients, prone to have 
more than one comorbid condition.

Understanding the mechanisms of the increased 
mortality may permit to reduce it.  It would allow 
identifying which patient with DM is at the highest risk 
of death and would avoid such invasive therapies needing 

cardiac surgery and invasive ventilation. One objective of 
the authors was to assess the influence of glycemic control 
on probability of 3-year death after LVAD-implantation, 
comparing well controlled pre-LVAD diabetes (HbA1c 
<7.0%) and uncontrolled pre-LVAD (HbA1c) (12). The 
authors report that the cumulative probability of death was 
48% in uncontrolled diabetics and 30% in well controlled 
diabetics but it does not reach the significance (overall 
log-rank P=0.193). Absence of evidence of an effect is not 
evidence of absence of effect. Also, DM <7.0% did not have 
a significantly increased risk compared to non-DM: HR 
1.49, 0.60–3.70; achieving adequate DM control before 
LVAD implantation should be sought. That negative last 
result may be explained by the fact that HbA1c reflects 
the average blood sugar levels over a period of 3 months. 
The rate of hbA1c does not allow assessing the duration of 
DM especially in the last phases of advanced HF when the 
patients have often cachexia (6).

Of note, the inclusion criteria defined DM patients as 
Pre-LVAD implantation HbA1c (HbA1c) ≥6.5% whereas 
the glycemic control was defined around 7%. 

In conclusion, diabetes is a highly prevalent comorbid 
condition in HF patients, with increasing incidence 
worldwide. Improvements in technology, especially the 
advent of smaller, durable continuous flow pumps, have led 
to use of LVADs in a much broader population of patients in 
the last 10 years. These findings show that the use of LVADs 
in this population is associated with an increased long-term 
mortality following device implantation. The potential 
reasons toward this pattern have not been clearly identified 
and this study failed to show an influence of the middle-
term glycemic control prior to LVAD support on long-term 
mortality. New larger studies are needed to understand the 
mechanisms in order to reduce this unacceptable mortality. 
Meanwhile, while the clinician assesses the candidacy of 
diabetic patients for LVAD implantation, DM should 
be included in weighing benefits and risks and seen as a 
mortality risk in addition to the cardiovascular risk. 
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