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injury; thus, identification of an early and sim‑
ple biomarker for CI‑AKI risk is essential, partic‑
ularly for patients with HFmrEF.

In a study of Lala et al,7 the incidence of CI‑AKI 
was 12.1% in all patients and 19.3% in patients 
with CKD, which is consistent with the higher 
risk associated with HFmrEF. In all HF popula‑
tions, an estimated half of the patients have been 
categorized as having diastolic HF (DHF). Arora 
et al8 studied a cohort derived from the Nation‑
al Readmission Database 2013 to 2014, a sub‑
set of the Healthcare Cost and Utilization Proj‑
ect sponsored by the Agency for Healthcare Re‑
search and Quality. DHF was identified using In‑
ternational Classification of Diseases, 9th Revision 
(ICD‑9) code 428.3× in the primary diagnosis 
field. Readmission etiologies were identified by 
ICD‑9 code 428.3× in the primary diagnosis field. 
In total, 19 394 patients with DHF were includ‑
ed, of which 40 927 patients (21.27%) were re‑
admitted, with a total readmission number of 
47 056 within 30 days. AKI was implicated, to‑
gether with acute HF and infections, with high‑
er rates of readmissions.

On the other hand, AKI frequently compli‑
cates hospitalizations and its incidence has been 
increasing over time. AKI contributes to the de‑
velopment and progression of CKD and excess 
mortality. Within a large, diverse community
‑based population of hospitalized adults, AKI 
was associated with significantly higher rates of 
cardiovascular events during the first 365 days 
after hospital discharge, even after adjustment 
for a wide range of characteristics, measures of 
acute severity of illness, predicted short‑term 
mortality, and differences in medical therapy.9 
This excess risk was driven by HF events, as AKI 
was not significantly associated with athero‑
sclerotic events after accounting for potential 
confounders. A retrospective cohort study in‑
cluded 12 493 consecutive patients admitted to 

Heart failure (HF) is a significant and growing 
public health concern. Renal impairment on ad‑
mission in patients with HF is freqent, present 
in approximately half of the population, and as‑
sociated with high mortality.1 Acute decompen‑
sated HF is a common reason for hospitaliza‑
tion and is associated with a high risk of acute 
kidney injury (AKI). The interaction of cardiac 
and renal dysfunction is well known as cardio‑
renal syndrome, and early identification of pa‑
tients at risk for this condition is important. AKI 
is a prevalent syndrome with up to 8‑fold high‑
er mortality, a heavy burden of illness, increased 
length of hospital stay, and a high cost in hospi‑
talized patients.1 

The  2016  European Society of Cardiology 
guidelines for HF highlighted that more atten‑
tion should be paid to patients with HF with 
mid‑range ejection fraction (HFmrEF; left ven‑
tricular ejection fraction [LVEF], 40%–49%),2 

in whom the cumulative prevalence ranges from 
10% to 20%3 and the incidence of AKI is higher 
than in HF with severely reduced ejection fraction 
(HFrEF).4 HFrEF (LVEF <40%) is a known risk fac‑
tor for contrast‑induced AKI (CI‑AKI).5 Further‑
more, recent studies indicated that the incidence 
of CI‑AKI in patients with LVEF of 40% or high‑
er is 5.2% to 7.8%, ranging up to 12.0% in a sub‑
group with chronic kidney disease (CKD).5 Howev‑
er, these studies included patients with unselect‑
ed cardiac function, and it is well established that 
the incidence of renal insufficiency and other ad‑
verse events is higher in patients with HF than 
in those without HF.5 In contrast, patients with 
HFmrEF may receive less attention than those 
with HFrEF, despite typically being older and thus 
more likely to have comorbidities associated with 
an increased risk for CI‑AKI, such as hyperten‑
sion, diabetes, anemia, and renal insufficiency.6 

The serum creatinine level has a poor predictive 
accuracy and is a relatively late marker for renal 
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was documented in 499 patients (8.5%). Pa‑
tients with AKI had a higher long‑term mortal‑
ity (57.3% vs 20.6%; P <0.0001). All‑cause mor‑
tality was assessed over a mean (SD) follow‑up 
of 4.2 (3.0) years up to January 1, 2018. HF, re‑
nal dysfunction, and other factors (eg, diabe‑
tes, age, ST‑segment elevation MI) were asso‑
ciated with the development of AKI. Mathew et 
al14 evaluated 8480 patients with acute MI, of 
whom 476 (5.6%) had AKI. AKI patients were 
older and had more comorbidities, including 
HF. AKI was associated with long‑term mortali‑
ty during a median follow‑up of 3.2 years (37% 
vs 16%). Guisado‑Espartero et al15 studied pro‑
spectively 2753 patients admitted with HF to 
an internal medicine unit; 10.2% of patients had 
HFmrEF. They were more likely to be men and 
to have a history of CKD, and higher levels of 
N‑terminal pro‑B‑type natriuretic peptide than 
those with HFpEF. However, 1‑year mortality in 
patients with HFmrEF and HFpEF was similar 
(20% and 22%, respectively), but it was lower 
than in patients with HFrEF (28%, P <0.001). 
Similarly, in the BIOSTAT‑CHF trial (BIOlogy 
Study to TAilored Treatment in Chronic Heart 
Failure),16 the most prevalent comorbidity was 
CKD (50%). However, only in HFpEF, the pres‑
ence of CKD, anemia, and COPD was associat‑
ed with higher mortality risks. In the Swedish 
Heart Failure Registry, CKD was more common 
in HFpEF than in HFmrEF and HFrEF; howev‑
er, in HFpEF, the presence of CKD was less as‑
sociated with mortality and had lower prognos‑
tic discrimination.17

In conclusion, the added value of the study by 
Lala et al9 is that they show the association be‑
tween AKI and higher risk of death in patients 
with HFmrEF in comparison with those with 
HFrEF. HFmrEF, as an emerging category, seems 
to have distinct characteristics, including a stron‑
ger AKI impact on, at least, in‑hospital outcomes. 
However, the association between AKI and HFm‑
rEF should be proved to be causal. The presence 
of AKI in this population may be related to dif‑
ferent effects of aberrations in inflammatory 
parameters, endothelial dysfunction, and oth‑
er pathways, as well as to possible differences in 
therapy (eg, use or dosage of renin–angiotensin 
system inhibitors or diuretics).
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the hospital over 12 months.10 The authors inves‑
tigated the patients who had a small creatinine 
increase between 1.2- and <1.5‑fold the admis‑
sion value and tested the association of creati‑
nine changes with the prevalence of cardiovascu‑
lar disease. Among patients with 2 or more creat‑
inine measurements, 14.9% showed a small cre‑
atinine increase. It was detected in 36%, 26.6%, 
and 18.9% of patients with chronic HF, chronic 
ischemic heart disease, and acute myocardial in‑
farction (MI), respectively. The mean (SD) follow
‑up was 26.7 (10.6) months with 770 all‑cause 
deaths. An increase in serum creatinine levels 
above 20% was associated with a higher mortal‑
ity compared with changes below 20% (adjusted 
hazard ratio, 1.577; P <0.001).

Lala et al7 evaluated 365 health records of pa‑
tients with a primary diagnosis of acute decom‑
pensated HF with HF with preserved ejection 
fraction (HFpEF; ≥50%), HFmrEF (40%–49%), 
and HFrEF (<40%). They also assessed the inci‑
dence of AKI according to Kidney Disease: Im‑
proving Global Outcomes criteria and its rela‑
tion to in‑hospital mortality. They found that 
AKI‑associated in‑hospital mortality odds ra‑
tios for the HFmrEF and HFrEF groups were 
high and significant. In addition, the authors 
stressed that AKI was significantly associated 
with higher risk of mortality in patients with 
HFmrEF when compared with those with HFrEF. 
In‑hospital mortality in their study was 11%. It 
should be stressed that the prevalence of CKD 
in their population was relatively high, even in 
the non–AKI group, reaching 65% in the HFm‑
rEF group with AKI. It would be also valuable to 
provide data on the pathogenesis of HF in stud‑
ied population, namely, ischemic heart disease, 
valvular disease, or cardiomyopathy. But it ap‑
pears that the sample size would be too small to 
allow such an analysis. As patients were admit‑
ted to the hospital between July 2012 and De‑
cember 2016, it would also be interesting to as‑
sess the long‑term mortality, and not only in
‑hospital mortality.

While it is feasible to assess mortality based 
on a national registry of deaths, it might not be 
possible to obtain data on the cause of death. 
Hertzberg et al11 reported that HF was a risk 
factor for postoperative AKI in patients who 
underwent coronary artery bypass grafting. 
Among patients with HF, a severely reduced 
EF was associated with AKI compared with pa‑
tients with preserved EF. The same group as‑
sessed a possible relation between the presence 
of chest pain in patients admitted to the emer‑
gency department and AKI status at arrival. 
They also focused on the most common dis‑
charge diagnoses and on long‑term mortali‑
ty. Hertzberg et al12 found that AKI patients 
were more likely to be diagnosed with HF and 
had an increased long‑term mortality compared 
with patients with no AKI. In a study of Kan‑
ic et al13 in 5859 patients with MI undergo‑
ing percutaneous coronary intervention, AKI 
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