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what is comorbidities ?

  Side diseases that progress with the main disease and cause clinical worsening of the 

main disease are called comorbidities

  Comorbidities may differently affect treatment response and cause-specific outcomes 

in heart failure (HF) reduced (HFrEF) ejection fraction



DM + HT+ CAD + HFrEF + CKD  

 Multimorbidity (two or more comorbidities) is common in patients with heart failure.

  Multimorbidity complicates - guideline-directed pharmacological treatment and 

worsens prognosis.



DM + HF 

ed. www.ajconline.org https://doi.org/ 10.1016/j.amjcard.2019.10.024

> 60 age + T2DM + CVD 

shortness the life expectancy by 
and average of 12 years



assess key patient characteristics 

  current lifestyle 

 comorbities i.e. ASCVD, CKD, HF

 clinical characterictics i.e. age, HbA1, weight

 ıssues such as motivation and depression

 cultural and socio- economic context 



case - 1 

  40 years old man, reffered for evalution of obesity, T2DM and dyspnea on 
exertion

  His graduated weight 75 kg, BMI 23.2 kg/m2

  Active during college, but then took sedantery job, began eating excessively, was 
less active and gained 18 kg over 15 years.

  Type2 DM diagnosed at age 36, when weight 104kg, BMI 33.3 kg/m2

 Hypertensive since in college, but untreated untill his PCI

  Multipl self-prescribed lifestyle attempts a weight loss have failed 

 Family history + for T2DM, but only late onset ASCVD
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LabAnalyses

  HbA1C 10.4%

  serum creatinin 1.35 (eGFR 56.9 mL/min/1.73cm2)

  Hg/Ht 38.2/45

  Potassium 4.7

  LDL 

 lipoprotein (a) 121.9  



Developed left arm pain while bowling 2 years ago and had a PCI + drug eluting stent.



postPCI (EF %55, NT-pro BNP 230ng/dL)

 Clopidogrel 75 mg 1*1

 ASA 1*1

 Bisoprolol 2.5 mg 1*1

 Rosuvastatin 40 mg 1*1

 Perindopril + Amlodipin + İndapamid 5/1.25/5 mg 1*1

 Trimetazidin OD 80 mg 1*1



Over the past  2 year he has noticed some dyspnea while walking the dog 

 During follow-up, we saw that creatinine levels increased and ejection fraction decreased.

 He said that there was a decrease in urine output, decreased exercise capacity, increased shortness of 
breath, weakness

 The patient was hospitalized, intravenous diuretics were started due to volume overload (pretibial 
edema, lung crackles), hourly urine output was monitored. 

 Echocardiographic examination showed that EF was suppressed. AP 190/110 mmHg, HR 98/min (wet, 
warm clinic)

LabAnalyses

  HbA1C 7.2%

  serum creatinin 3.2 (eGFR 24 mL/min/1.73cm2)

  Hg/Ht 31/39

  Potassium 5.4

  NT-pro BNP 8890 ng/dL

  lactat 2.1

  pH 7.33



ECG



preECHO 



strain



discharge treatment

 After IV diuretic treatment, 9300 cc urine output was obtained, electrolytes were 
replaced as necessary, creatinine was 2.7 mg/dl (IV nitroglycerin was also ordered for the 
first 2 days and there was no need for inothropic)

  At discharge, oral diuretic and ARNI were added to the treatment he received
 ASA   100 mg1*1

 Bisoprolol 2.5 mg 1*1

 Rosuvastatin 40 mg 1*1                  Atorvastatin 40 mg 1*1 (LDL 62 mg/dl)

 Sacubitril/Valsartan 49/51 mg 2*1 B.I.D

 Furosemid 40 mg 2*1 B.I.D

At the control visit, the patient was found to be euvolemic, VCI was 16 mm 
and collapsed.
LVEF was evaluated as 38% – global hypokinetic. Creatinine was 2.5 and Potassium was 5.3. NT –pro bNP 2300. 
Nephrology was consulted, Antipotassium sachet was added to the treatment. No acidosis was observed in the arterial 
blood gas, lactate values were 1.2. Furosemide was suspended, ARNI was continued.



ARNI + SGLT2i added to treatment

After 2 weeks, in the re-check visit, NT-pro BNP values were 3200 

(moderate increase compared to the previous visit) 

and eGFR was 27.9 mL/min/1.73 m2, 

so Dapagliflozin 10 mg and Finerenon 10 mg were added to the 

treatment. 

Frequent blood pressure monitoring was recommended.
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ARNI in CKD

 After oral administration, sacubitril/valsartan was divided  into valsartan and prodrug sacubitril 

 Valsartan is primarily  excreted via the biliary route,                                                                                                        

and renal impairment does not affect its pharmacokinetics.

 Sacubitril is rapidly  converted to the active neprilysin inhibitor sacubitrilat.

 Renal function does’nt play a significant role in the excretion of sacubitrilat. Less than 2% of 

the total dose is excreted in the urine and feces, while sacubitrilat is excreted primarily via the 

kidneys, suggesting that exposure increases when renal function decreases.



ARNI in CKD
 The optimal treatment of HF in patients with stage 4 or 5 

CKD (eGFR, <30 mL/min/1.73 m2) is unclear as there is little 

evidence regarding this. 

 There is a risk of safety and toxicity of sacubitril/valsartan in 
patients with stage 4 or 5 CKD with eGFR below 30 

mL/min/1.73 m2

 Unfortunately, most of the previous randomized clinical 
trials that guided the management of HFrEF with an ARNI 
defined CKD as baseline eGFR of <60 mL/min/1.73 m2 and 

excluded patients with severe CKD (eGFR, <30 mL/min/1.73 
m2)

1
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 In a real-world study, showed that patients with stage 4 or 5 CKD treated with sacubitril/valsartan 

had 28% fewer cardiovascular deaths or HF hospitalizations than those treated with standard 

HF treatment, including with eGFR of <30 mL/min/1.73 m2 among the whole study population of 

932 patients with HFrEF. 

 Quiroga et al. investigated 66 patients with stage 1 to 4 CKD and HFrEF (17% of stage 4 CKD) and 

found that sacubitril/valsartan was safe in patients with CKD, suggesting stability in CKD

progression after 6 months.

ARNI in HFrEF + CKD

https://doi.org/10.23876/j.krcp.21.900

DOI: 10.1159/000541939 



 There is not enough evidence of data - ARNI in patients with ESRD on dialysis.

 Our patient had worsened LV and renal functions, and elevated cardiac biomarkers - after 

ARNI treatment,  clinical improvement and decrease in biomarkers were observed.

 Our patient was clinically stable for 1.5 years. Potassium values remained stable at 5.6-5.7.

 For this reason, Finerenon was suspended.

ARNI in HFrEF + CKD



SGLT2 in HFrEF + CKD

 However, the benefits of SGLT2 inhibitors for HFrEF management in patients with severe CKD remain 

unclear. The glucosuric effect of SGLT-2 inhibition declines with the estimated glomerular filtration rate

 Currently, the use of dapagliflozin and empagliflozin is recommended in patients with eGFR of ≥30 

mL/min/1.73 m2 and ≥20 mL/min/1.73 m2, respectively, since the glucosuric effects of SGLT2 inhibitors may 

be reduced in those with a lower eGFR.

DOI: https://doi.org/10.3949/ccjm.91a.23093



SGLT2 in HFrEF + CKD

There are little data assessing the 

combination of an ARNI and an SGLT2 

inhibitor, even though the benefit of 

SGLT2 inhibition was consistent in patients 

already treated with an ARNI in both 

Dapagliflozin (DAPA-HF) and Empagliflozin 

Outcome Trial in Patients With Chronic 

Heart Failure with Reduced Ejection 

Fraction (EMPEROR-Reduced)

DOI: https://doi.org/10.3949/ccjm.91a.23093



SGLT2 in HFrEF + CKD

All 3 trials  showed benefit in reducing the                                           
risk of chronic kidney disease 

progression or cardiovascular death, 
with relative risk reductions 

ranging from 28% to 39%

The glucosuric effect of SGLT-2 inhibition declines with the estimated glomerular filtration rate. 
Therefore, at estimated glomerular filtration rates below 30 to 45 mL/minute/1.73 m2 ,

SGLT-2 inhibitors have minimal effect on blood glucose levels



 However, based on these studies, the American Diabetes Association 

recommends the use of an SGLT-2 inhibitor to reduce the risk of chronic kidney 

disease progression and cardiovascular events in patients with type 2 diabetes,

diabetic kidney disease with a urine albumin-to-creatinine ratio of 200 mg/g or

greater and an estimated glomerular filtration rate as low as 20 mL/min/1.73 m2.

DOI: https://doi.org/10.3949/ccjm.91a.23093



beware of hypotension !

Excessive hypotension due to ARNI use may exacerbate renal dysfunction, especially in elderly patients 

with comorbid HF and low ejection fraction. 

Therefore, careful blood pressure monitoring is essential to optimize the renal benefits of ARNI and

minimize side effects.

The PARADIGM-HF study, together with subgroup analyses from PARAGON-HF, demonstrated that ARNI 

delayed the decline in renal function. 

Regardless of CKD status, the sacubitril/valsartan group showed a significantly lower rate of eGFR decline 

compared to the enalapril group.



DOI: 10.1159/000541939 

1. However, the United Kingdom Heart and Renal Protection-III 
(UK HARP-III trial), which focused on ARNI and the endpoint 
of renal events, didnt show a significant change in the rate 

of reduction of the estimated glomerular filtration rate 
(eGFR) with sacubitril/valsartan 

2. Progression to end-stage renal disease (ESRD) unchanged 
with ARNIs, a newly renal composite outcome (eGFR decline of 

≥50% or progression to ESRD) demonstrated a significant 
decrease in the sacubitril/valsartan group (hazard ratio [HR]: 

0.63; 95% confidence interval [CI]: 0.42–0.95; p = 0.028) 

3. In summary, although subgroup analyses from HF studies 
have suggested potential renoprotection of ARNI, particularly 
in patients with eGFR >30 mL/min and LVEF between 30% and 

60%, the UK HARP-III study showed similar effects on 
renoprotection and albuminuria with sacubitril/valsartan and 

irbesartan in CKD patients without HF.



 Oncological diseases and hematological malignancies are another comorbid 

condition for heart failure.

Alberto Aimo doi:10.1093/ehjcr/ytz227

JAK2 MPD + Rituximab + HFrEF



JAK2 GENE MUTATION + HFrEF
 

A Janus kinase 2 gene mutation known as JAK2mutV617F in 
hematopoietic progenitor cells causes most Philadelphia 

chromosome–negative myeloproliferative disorders 
(MPDs) and may be associated with cardiac hypertrophy, 
atherosclerotic cardiovascular disease and heart failure

To describe  this case of an MPD associated with primary 
cardiomyopathy in which JAK2 mutation was found in both myeloid 

cells 

A 67-year-old woman with JAK2mutV617F-positive primary 
myelofibrosis (PMF) underwent splenectomy for symptomatic 

splenomegaly. And she has been receiving specific treatment for 4 
years. She  had a heart failure clinic for the last 1.5 years.



HFrEF and oncological comorbidity
JAK2 MPD + Rituximab + HFrEF

 A Janus kinase 2 gene mutation known as JAK2mutV617F in hematopoietic progenitor 

cells causes Philadelphia chromosome–negative myeloproliferative disorders (MPDs) (1) 

and may be associated with cardiac hypertrophy

 The downstream signaling pathway of active JAK2 is known to be associated with 

myocardial hypertrophy. Our patient had a JAK2 gene mutation and we thought that his 

cardiomegaly was related to the mutated JAK2mutV617F.

This patient received rituximab chemotherapy due to myeloproliferative disease, and

the JAK2 mutation that causes MPD has been reported in the literature to be a trigger

gene for heart failure

http://annals.org/pdfaccess.ashx?url=/data/journals/aim/20140



JAK2 MPD + Rituximab + HFrEF

 Our patient has been receiving chemotherapy and immunomodulatory therapy for 4 years, and 

Mabthera and other specific treatments were last applied 1 .5 year ago. The patient  had shortness of 

breath for the last 6 months, and the tests showed that the ejection fraction was suppressed

http://annals.org/pdfaccess.ashx?url=/data/journals/aim/20140



ECG



rituximab

 Although it has been reported that the rituximab treatment our patient received 

decreased the heart failure symptoms with its anti-inflammatory effect, there are also 

articles reporting the opposite.

 Rituximab can be considered in patients with DCMi when the EMB shows a significant 

infiltrate of CD20+ cells (>7 cells/mm2 ) and no evidence of viral infection, particularly 

when the onset of HF symptoms

Alberto Aimo doi:10.1093/ehjcr/ytz227



 Another important issue is the risk of cardiotoxicity related to rituximab therapy. 

 There is emerging data that Rituximab and other monoclonal antibody-based 

chemotherapy represent a newer class of medications that have cardiotoxic profiles. 

 Rituximab has been reported to cause hypotension, hypoxia, acute myocardial 

infarction, arrhythmias, and cardiogenic shock during the infusion process. 

 There are also reported incidences where rituximab has caused nonischaemic 

dilated cardiomyopathy

Alberto Aimo doi:10.1093/ehjcr/ytz227



 Our patient's heart failure findings emerged 1 year after chemotherapy, LVEF 

had normal values ​​in the control echo before and after chemotherapy. 

 For this reason, we thought that the event was related to the JAK2 gene 

mutation. Suppressed strain findings and poor left ventricular ejection fraction 

were seen in the echo and CMRI.

Alberto Aimo doi:10.1093/ehjcr/ytz227



ECHO





take home messages

 In our daily outpatient clinic examinations, we can see many comorbid conditions 

along with heart failure. Here, we have to manage many comorbid conditions such as 

DM, HT, CKD, COPD, atrial fibrillation, oncological diseases, chemotherapeutic agents, 

rheumatological diseases, amyloidosis, sarcoidic myocarditis and ect

 These patients need to be evaluated individually and followed up and treated on a 

patient basis.



 Inhibiting neprilysin, which is the enzyme responsible for degrading vasoactive 

peptides such as natriuretic peptides, ARNI enhances the levels of these peptides, thus 

leading to vasodi- lation, diuresis, and inhibition of cardiac hypertrophy and fibrosis

  In addition, blockade of the RAAS by valsartan complements the effects of neprilysin 

inhibition, thus maximizing its therapeutic benefits and minimizing potential negative 

effects such as increased endothelin-1 and angiotensin II levels. This combination 

therapy has resulted in significantly improved outcomes in patients with HFrEF.

ARNI in HFrEF + CKD

DOI: 10.1159/000541939 
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