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Abstract
Background

The diagnosis of Acute Decompensated Heart Failure (ADHF) in Chronic Kidney Disease(CKD) patients is
complex, NT-pro BNP interpretation in such a setting is complicated. The aim of this study is to determine
the cutoff for NT-proBNP in CKD patients with ADHF.

Methods: In this retrospective, cross-sectional study, 85 hospitalized patients were evaluated, 66 had CKD.
All patients had clinical evidence of volume overload. NT-proBNP and eGFR were assessed in all patients.
Left Ventricular Filling Pressure (LVFP) was measured to con�rm the diagnosis of ADHF.

Results: NT-proBNP was higher in volume overloaded patients with age more than 75 years as compared
to those less than 75 years. NT-proBNP was higher in patients with CKD compared to non CKD patients.
NT-proBNP progressively increased according to the CKD stage.

The cutoff of NT- proBNP in patients with clinical evidence of volume overload and CKD was 1750 pg/ml
and 2760 pg/ml in patients with high LVFP. In CKD patients with clinical volume overload and a high
LVFP the NT-proBNP cutoff value was 3737pg/ml.

There was a positive correlation of NT-BNP with LVFP and diastolic dysfunction.

Conclusion: NT-proBNP has utility for the diagnosis of ADHF. It is higher in the CKD population and rises
progressively with CKD stages. The cutoff for the diagnosis of ADHF in CKD patients is 3737 pg/ml in the
setting of con�rmed evidence of ADHF with a high LVFP. 

Introduction
Chronic Kidney Disease (CKD) and Heart Failure (HF) are common conditions. CKD prevalence is as high
as 15% in the US (37 million people of the adult population).1

Globally there are 850 million individuals with CKD and around 64.3 million individuals with heart
failure.2

CKD and HF are both chronic diseases and share many risk factors such as diabetes mellitus, advanced
age, hypertension and coronary artery disease.  

27.7% of all CKD patients have HF. The prevalence of HF in patients >66 years increases with the CKD
stage, 21.5% in CKD 1-2, 28.4% in CKD 3, 41.3%in CKD 4-5. HF, has been found to be almost four times as
common relative to patients without CKD.3

Additionally, amongst HF patients, 30 to 60 percent have moderate to severe kidney impairment.4
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Survival is also affected with the presence of both conditions. It has been shown that CKD is associated
with increased mortality in HF patients.5

A report by United States Renal Data System (USRDS) shows that the probability of survival in patients >
66 years, with HF and CKD Stage 4-5 is 0.512 at 24 months compared to 0.669 in patients with no CKD. 3

Worsening HF is often associated with AKI and such patients have an increased risk for mortality and
hospitalization. 

The severity of AKI was also associated with greater mortality.6

In a patient with suspected acute decompensated heart failure(ADHF), the approach includes history and
physical examination. The diagnosis of ADHF in CKD patients can be challenging. Oftentimes symptoms
and physical examination alone are not enough and studies have shown that the assessment of volume
needs additional measures in order to establish a diagnosis and help in assessing the prognosis.  

It is imperative to identify the optimal volume status of patients and adjust medical management
accordingly. 

Plasma concentrations of natriuretic peptides like B-type Natriuretic peptide (BNP) and N-terminal pro-B-
type natriuretic peptide (NT-proBNP) is helpful in making a diagnosis of ADHF. Distension of the cardiac
ventricle stimulates the release of pro hormone pro BNP which is split into the active BNP and the inactive
NT-proBNP. Measurement of NT-proBNP has been recommended for the evaluation of patients with ADHF
by the American College of Cardiology guidelines in 2013, the 2010 Heart Failure Society of America
guidelines and the 2012 European Society of Cardiology guidelines. 

BNP and NT-proBNP may have comparable diagnostic and prognostic accuracy.7, 8, 9, 10 

Kidney Disease: Improving Global Outcomes (KDIGO) Controversies Conference held in 2019
recommended the measurement of BNP or N-terminal pro-B-type natriuretic peptide for the evaluation of
dyspnea in CKD patients. The use of these markers was added to assist in the clinical decision-making
regarding the diagnosis of ADHF, especially where the clinical scenario is confusing and uncertain. 11

It has been ascertained that using the current cutoffs for HF there is low correlation between BNP and NT-
proBNP. This was seen in particular in the CKD population.  The ratio of NT BNP to BNP increased with
worsening estimated glomerular �ltration rate (eGFR). The ratio of NT-proBNP to BNP in CKD Stage V was
much higher compared to patients with eGFR >60 mL/min/1.73m2. (17 vs 4.7).12

CKD Stage V patients had a much higher ratio of NT-proBNP to BNP than patients with eGFR >60
mL/min/1.73m2 (17.0 vs. 4.7).12 

The potential of NT-proBNP to diagnose ADHF in CKD patients remains challenging since normal cut off
levels were obtained in patients without CKD. 
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There may be diminished renal clearance of NT-proBNP. NT-proBNP levels were shown to be higher in the
CKD patients than in the non CKD ones.13, 14

1256 patients with acute dyspnea were evaluated in the International Collaborative of NT-proBNP (ICON)
study. They found that a NT-proBNP cutoff of 900 pg/mL had almost similar diagnostic accuracy as a
BNP of 100 pg/mL.15

In the PARADIGM-HF trial (Prospective Comparison of ARNI With ACEI to Determine Impact on Global
Mortality and Morbidity in Heart Failure), the ratio of NT-proBNP to BNP was 6.25:1 in patients with a low
Ejection Fraction (EF), which is higher than previous guidelines. However, this study was not done in
patients with ADHF but rather in those who were in New York Heart Association functional class II to IV
with a left ventricular ejection fraction (LVEF) ≤40%. 16  

BNP cutoff values for the diagnosis of ADHF in heart failure with reduced ejection fraction (LVEF <40%)
HFrEF were higher than those in heart failure with preserved ejection fraction (LVEF >50%)HFpEF across
CKD stages 3–4.17

Therefore, the diagnosis of volume overload using natriuretic peptides is complicated as age, EF and CKD
can in�uence the levels in addition to obesity, gender, sepsis, pulmonary hypertension and hepatic
dysfunction.  

In CKD patients, use of Echocardiography can help in establishing a diagnosis of ADHF by providing
additional information on ventricular systolic function, wall thickness, valve function, chamber volumes
and �lling pressures. In addition, grades of diastolic dysfunction (grades 1-4 - American Society of
Echocardiography) can be assessed. Use of Echocardiography has been recommended by the Kidney
Disease: Improving Global Outcomes (KDIGO) Controversies Conference titled Heart Failure in CKD to aid
in establishing a diagnosis of ADHF.10, 11

Aim:
The aim of this study is to establish a relationship and a cutoff value for NT-pro BNP in CKD patients for
the diagnosis of Acute Decompensated Heart Failure(ADHF).

Elevated Left ventricular �lling pressures (LVFP) is also a well-known indicator of poor prognosis and is
elevated in ADHF. The relationship of NT pro-BNP with LVFP in CKD patients is not well documented.
Therefore, we wish to �nd integrative utility of measuring NT-proBNP levels with LVFP in patients with
acute dyspnea enabling their utilization as diagnostic and prognostic markers in the management of CKD
patients with ADHF.

Methods
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This was a retrospective, cross sectional study approved by the Institutional Review Board and all
methods were carried out in accordance with relevant guidelines and regulations.   Charts of 450 patients
who presented in the Emergency Department and who were admitted between 1st May, 2018 through
30th April, 2019, with acute dyspnea and potential ADHF were reviewed. Of these, 85 patients who had
simultaneous echocardiography, NT-pro BNP measurement and who had evidence of clinical volume
overload (pulmonary edema, pleural effusion, peripheral edema, raised JVP and response to diuretics)
were included in the study.  Informed consent was obtained from these patients for their evaluation and
management and included 2D Echo, NT-BNP and eGFR/serum creatinine. Data such as physician notes,
laboratory results and diagnostic imaging was reviewed through medical records. Both CKD (66) and non
CKD (19) patients with reduced LV ejection fraction (LVEF <40%: HFrEF), Midrange (LV EF:40-50%:
HFmrEF) and preserved ejection fraction (LVEF >50%: HFpEF) were included. eGFR was measured using
the Chronic Kidney Disease- Epidemiology (CKD-Epi) equation and was classi�ed according to the KDIGO
guidelines and de�ned as abnormalities of kidney structure or function, present for 3 months, with
implications for health.

GFR category GFR (ml/min per 1.73m2)                 

CKD Stage I     <= 90                                             

Stage II            60–89                                             

Stage III           30–59                                            

Stage IV           15-29                                              

Stage V             <15                                               

 

NT-proBNP was measured by using a commercially available assay, Elecsys ProBNP II, that utilizes two
monoclonal antibodies to recognize epitopes located in the N- terminal part of proBNP. 

Echocardiography was used to assess diastolic function, left ventricular �lling pressure, LVFP and
ejection fraction 

According to 2016 Diastology Guidelines, the following echocardiographic parameters of LV diastolic
dysfunction and their abnormal cutoff values were used:

 1. e’(e’sep <7cm/sec or e’lat <10cm/s)

 2. E/e’ average ratio (>14)

 3. Left Atrial Volume index (>34ml/m2)
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 4. Peak TR velocity (>2.8m/s)

LV diastolic dysfunction is present if more than half of the available parameters meet these cutoff
values. 18

LV �lling pressures was determined as elevated if either E/A ratio was ≥ 2 in the presence of myocardial
disease, or if E/A was < 2, with E velocity of > 50 cm/s and at least 2 of the 3 parameters (ratio of mitral
peak E velocity to average annular velocity- E/e’ratio of > 14, peak tricuspid regurgitation velocity of > 2.8
m/sec and left atrial maximal volume index of > 34 mL/m2) were above cutoff. 

The same algorithm was applied in patients with depressed left ventricular ejection fraction (LVEF) or
normal LVEF but with myocardial disease. E/A ratio of < or = 0.8 was considered normal LVFP. 18

The E/e' ratio should not be used to measure LVFP in subjects with signi�cant mitral annular calci�cation
(MAC). However, mitral E/A ratio and Isovolumic Relaxation Time (IVRT) are useful predictors of LVFP in
these patients. The proposed algorithm combining these Doppler parameters is reliable in estimating
LVFP in patients with MAC.19 We had only two patients with moderate MAC, however these patients
ful�lled the criteria for an elevated LVFP as assessed by IVRT (<80msec). 

Statistical Analysis:
Data were stored and analyzed using IBM-SPSS version 23.0.  Mean with Standard deviation were
reported for quantitative data sets, counts with percentages were given for qualitative outcomes. Mean
comparison of NT-proBNP was done using one-way ANOVA with age group, CKD stages, HF(EF) and
combined group of patients with clinical volume overload, high LV �lling pressure, CKD and age of
patients. Independent sample t-test was used to compare NT-proBNP in CKD and non CKD patients.
Spearman rank correlation analysis was done to see the relationship of NT-proBNP with LV �lling
pressure, diastolic dysfunction and EF. Receiver operating curve (ROC) analysis was constructed to �nd
area under the curve, sensitivity and speci�city of NT-proBNP in patients with CKD and high LVFPs. Cut-
off values of NT-proBNP were also estimated using ROC. P-values less than 0.05 were considered
statistically signi�cant.

Results
Table 1 depicts the baseline characteristic of the studied patients. In the present study there were eighty-
�ve patients with mean age 64.70 (SD=±13.93) years. Majority (69) patients were less than 75 years
(81.2%). 16 patients were more than 75 years (18.8 percent). There were 50.6% males and 49.4% females,
51.7% hypertensive, 52.9% diabetic, 55.3% had an increased LV �lling pressure, all patients were clinically
volume overload and 77.6% had CKD with a mean GFR of 32.06, SD= ±14.5ml/min/1.73m2.

Amongst the Non- CKD patients 7 had an EF of <40%, 1 had an EF of 40-50% and 11 had an EF of >50%.
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24 CKD patients had an EF of <24%, 9 had an EF of 40-50% and 33 had an EF of >50%.

 
Table 1

Baseline Characteristics of Studied Samples (n=85)
Characteristics CKD Non- CKD n %

Age group ≤75 Years 51 18 69 81.2

≥75 Years 15 1 16 18.8

Mean(±SD) 64.70 ±13.93

Gender Male 33 10 43 50.6

Female 33 9 42 49.4

Hypertension Present 37 7 44 51.7

Diabetes Mellitus Present 39 6 45 52.9

LV Filling Pressure Normal 30 8 38 44.7

Increased 36 11 47 55.3

EF <40%

40-50%

>50%

24(36.4%)

9(13.6%)

33(50%)

7(36.8%)

1(5.26%)

11(57.89%)

   

Fluid Overload Present 66 19 85 100

GFR ml/min/1.73m2 Non CKD 84.3±17.8 19 22.4

CKD 32.06±14.5 66 77.6

Table-2 reports the mean comparison of NT-proBNP (pg/ml). Results showed that patients with clinical
evidence of volume overload, high LVFP, CKD and age under 75-years had NT-proBNP values (Mean
=13480.37, SD=±12679.9) as compared to samples of age more than 75-years old having a non
statistically higher NT-proBNP(pg/ml) (Mean=20876.22, SD=±14862.12) (p=0.15).

All patients more than 75-years old had a statistically higher NT-proBNP(pg/ml) (Mean =17701.87,
SD=±13854.83) as compared with patients with age less than 75 years (Mean 7754.8, SD=±10939.6)
(p=0.014).

The mean NT-pro BNP of CKD patients was much higher than the non CKD patients. CKD patients had a
NT-proBNP of 11649.47, SD=±12854.51) non CKD patients had a NT-proBNP value of 2602.46 (SD=
±4436.89) (p<0.01).

There was a progressive increase in BNP value with worsening renal function (p <0.01).



Page 8/23

However, there was no signi�cant mean difference in NT-proBNP with respect to gender (p=0.18).

Table-3 gives the correlation of NT-proBNP with LVFP, Diastolic dysfunction and EF. Results showed a
signi�cant positive correlation of NT-proBNP with LVFP (r=0.30: p=0.01), Diastolic dysfunction (r=0.35:
p=0.01) and signi�cant negative correlation with EF (r=-0.40: p<0.01).

Table 4 shows the mean NT-proBNP(pg/ml) in Non CKD vs CKD clinically volume overloaded patients.
CKD patients with a high LVFP had a mean NT-proBNP of 15329.33, SD±13434 (p 0.009). Non CKD
patients with a high LVFP had a mean BNP of 3935.78, SD±5522.77. Non CKD patients with a normal
LVFP had a mean BNP of 769.15, SD± 643.04. CKD patients with a normal LVFP had a mean BNP of
7233.63 SD±10750.24 (p=0.001).

A receiver operating characteristic curve, ROC analysis with high LVFP suggested that the area under the
curve was 67.7%, with sensitivity 63.8% and speci�city 64%, the cut-off value of NT-proBNP was observed
2760 pg/ml for high LVFP patients with CKD and clinical evidence of volume overload, p<0.005. Figure 1
and Table 5.

A receiver operating characteristic curve, ROC analysis with CKD suggested that the area under the curve
was 79%, with sensitivity 69.7% and speci�city 69%, the cut-off value of BNP was 1750pg.ml for CKD
samples, p<0.01. Figure 2 and Table 6.

A receiver operating characteristic curve, (ROC) analysis with the CKD, high LVFP and clinical volume
overload suggested that the area under the curve was 77%, with sensitivity 69% and speci�city 70%, the
cut-off value of NT-proBNP was 3737pg/ml. Figure 3 and Table 7.

Figure 4: shows a comparison of Mean NT-proBNP in Non CKD vs CKD patients with ADHF and a high
LVFP and shows that the mean NT-proBNP in CKD patients with ADHF is much higher than in Non CKD
patients. (p=0.009)
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Table 2
Mean Comparison of NT-proBNP with Studied Parameters

  N Mean SD p-value

Groups

Group-1

ADHF+high LVFP+CKD+ Age ≤75

27 13480.37 12679.90 0.15

Group-2

ADHF+LVFP+CKD+ Age >75

9 20876.22 14862.12

Age Group

<=75 years 69 7754.80 10939.60 0.014*

>75 years 16 17701.87 13854.83

CKD

No 19 2602.46 4436.89 <0.01*

Yes 66 11649.47 12854.51

CKD Stages

NONE 19 2602.46 4436.89 <0.01*

3A.45-59 15 6460.67 10898.06

3B.30-44 24 9063.33 9253.00

STAGE4 13 8626.38 12081.38

STAGE5 14 24449.43 13530.87

Gender

Female 42 11397.10 13122.53 0.18

Male 43 7898.45 10891.28

EF       0.002

<40% 24 19865.29 13982.48

40-50% 9 8064 2948.6

>50% 33 6651.9 9775.53

*p<0.05 was considered statistically signi�cant
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Table 3

Correlation of BNP with Studied Parameters
Parameters r-value p-value

LV Filling Pressure 0.305 <0.01*

DIASTOLIC.DYSFUNC 0.356 <0.01*

EF -0.403 <0.01*

*p<0.05 was considered statistically signi�cant for correlation

 

 
Table 4

Mean NT-proBNP in Non- CKD vs CKD clinically volume overloaded patients

  Non CKD + high
LVFP

CKD + high LVFP Non CKD +
normal LVFP

CKD +normal LVFP

Mean NT-
proBNP(pg/ml)

3935.78±5522.77 15329.33SD13434
(p 0.009).

769.15±
643.04

7233.63SD10750.24
(p=0.001)

 
Table 5

ROC with high LVFP
Area Under the Curve 95% CI P- value Sensitivity Speci�city NT-proBNP pg/ml

0.677 0.56-0.79 <0.005 63.8% 64% 2760

 

 
Table 6

ROC with CKD
Area Under the Curve 95% CI P- value Sensitivity Speci�city NT-proBNP pg/ml

0.79 0.68-0.9 <0.01 69.7% 69% 1750
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Table 7
ROC for CKD with High LVFP & Volume Overload

Area Under the Curve 95% C.I p-value Sensitivity Speci�city NT-proBNP pg/ml

0.77 0.67 – 0.86 <0.01* 69% 70% 3737

Discussion
Normal BNP and NT-proBNP are more helpful to rule out heart failure rather than ruling it in. 20 This was
demonstrated in CKD patients as well in a study of 142 euvolemic patients. Median NT-proBNP and BNP
levels were found to be 59 and 311 pg/ml, respectively. 21

To rule out ADHF, the values of these markers were determined in 142 euvolemic patients with GFR 38
SD14 ml/min per 1.73 m2. In another study of 151 patients a NT-proBNP cutoff value of <1000 pg/mL
was used to ascertain that patients were no longer volume overloaded and to decrease the diuretic dose
in patients with acute kidney injury. These patients had lower cardiovascular event rates. 22

There are many variables that in�uence the levels of BNP and NT-proBNP.

In one study NT- proBNP levels were studied in different age groups. The suggested cutoff of NT-proBNP
450 pg/mL for <50 years of age, 900 pg/mL for 50–75 years and 1,800 pg/mL for >75 years gave 90%
sensitivity and 84% speci�city for acute HF. 17

We also found that the older patients >75 years had higher NT BNP values. However in the >75 years CKD
population with ADHF, there was no statistically signi�cant difference, although the mean values were
much higher.

There have been many studies that have looked at the relationship of BNP and NT-proBNP in the setting
of CKD for the diagnosis of ADHF. Although it has been suggested that a higher cut-off value of BNP and

NT-proBNP for diagnosis of HF be used, the absolute values remain debatable.

In the Breathing Not Properly study, in patients with an eGFI of less than 60 mL/min, a BNP cutoff of less
than 200 pg/mL was suggested to rule-out HF. 23

Using a cut point of 1,200 pg/ml of NT pro-BNP for subjects with GFR<60 ml/min/1.73 m2, a study
evaluating 599 patients found sensitivity to be 89% and speci�city to be 72%.24

In a meta- analysis of 9 studies with 4,287 patients, NT-proBNP was higher in CKD patients with ADHF as
compared to non CKD individuals. The median cut off point was 1,980 pg/ml.25
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In another study on patients with a mean GFR of 27.7 ± 14ml/min/1.73m2, NT-proBNP cutoff for the
diagnosis of ADHF in patients with an EF of 42.9 ± 6.8% was 4502 pg/ml.. 26

We showed that the cutoff for CKD patients for NT-proBNP was 1750 pg/ml.

Plasma BNP and NT-proBNP concentrations were shown to be increased with declining renal function.
This was demonstrated in a study of 213 patients with CKD. Since NT-proBNP clearance may be
predominantly renal, it was shown that a declining GFR had a greater effect on plasma NT-proBNP than
on BNP.

Mean BNP concentration increased by 20.6% for every 10-mL/min/1.73 m2 (0.17-mL/s) decline in eGFR.
Whereas there was a 37.7% increase in NT-proBNP. NT-proBNP/BNP ratio was also shown to increase
with CKD stage.27

In another study of 381 patients, presenting with dyspnea to the emergency room, NT BNP and BNP
values were determined. NT-proBNP and BNP cut-off points rose with deteriorating GFR: from 1360 and
290pg/ml in patients with eGFR 60-89 ml/min/1.73 m2, to 6550 and 515pg/ml in patients CKD Stage
4.28

We also had similar �ndings of progressive increase in NT-proBNP with worsening GFR.

We had ascertained our patients to be in ADHF on clinical grounds, however the use of 2D Echo and
elevated left ventricular �lling pressure (LVFP) may be used to make a de�nitive diagnosis of ADHF and
improve diagnostic accuracy when used in addition to clinical parameters.

Echocardiography non-invasively identi�es the presence of increased LV �lling pressures.29

Use of both natriuretic peptides and echocardiography can be used to con�rm

heart failure and provide risk strati�cation across all stages of heart failure and in particular diagnose
heart failure when BNP or NT-proBNP levels fall in the intermediate or “grey” zone.30

In a study of 116 patients hospitalized with ADHF, simultaneous BNP and 2D echo using E/Ea (re�ecting
LVFP) had an incremental predictive power for the outcome of cardiac death or readmission for ADHF
had an incremental predictive power for the outcome of cardiac death or readmission for ADHF.31

It has been shown that an elevated BNP level along with an E/e' ratio >15 (part of the assessment of
LVFP) has the greatest risk of mortality in the setting of an acute myocardial infarction.32

Better HF clinical outcomes have been shown when BNP-guided management and ultrasound (lung US
and LV �lling pressure) are used.33
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Another retrospective research found that combining BNP and LVFP resulted in improved survival and a
lower incidence of acute kidney injury.34

Thus, a position paper has recommended the use of BNP and LVFP in the management of HF patients in
the ambulatory setting.35

NT-proBNP also correlated strongly with indices of LVFP in a study of sixty-eight symptomatic patients
with isolated diastolic dysfunction.36

We also had a similar �nding of positive correlation.

The NT-proBNP cutoff for patients with a high LVFP was 2760 pg/ml.

The range of NT Pro BNP values to rule in volume overload has been put forth and is between 1000-6550
pg/ml.

The cutoff value for NT-proBNP in our study for CKD patients was 1750 pg/ml and the cutoff in patients
with high LVFP was 2760 pg/ml. We showed that when ROC was generated for patients with CKD, clinical
volume overload and with a high LVFP, a cut off value of 3737 pg/ml was obtained. Sensitivity and
speci�city were 69% and 70% respectively with AUC of 0.77.

Thus, ADHF can be ruled in by using a cutoff of 3787pg/ml of NT-proBNP and a high LVFP.

The cut off of 3787 pg/ml may be more reliable as a cutoff for the diagnosis of ADHF as the clinical
scenario of volume overload has been veri�ed with a high LVFP. This cutoff value of NT-proBNP in
patients with a high LVFP could help in con�rmation of ADHF and help in patient management.

Our cutoff was higher than many papers. This could be explained by the fact that the mean GFR in our
patient population was lower (32.06ml/min/1.73m2) than in previous studies and that half the patients
had an EF of <55%. Using a high LVFP also leads to a higher cutoff.

The mean NT-proBNP values were also higher than in previous studies. Our mean value of NT BNP was
higher than the cutoff value as our data was skewed.

NT-proBNP has also been strongly associated with severity of diastolic dysfunction, with diastolic
dysfunction being identi�ed in one out of every four patients with elevated NT pro BNP.37

Although it did not function well as a screening test for diastolic dysfunction in a cross-sectional analysis
from the Chronic Renal Insu�ciency Cohort (CRIC) Study, the highest quartile of NT-proBNP was
associated with two-fold odds of diastolic dysfunction in the CKD population compared with the lowest
quartile in a cross-sectional analysis from the Chronic Renal Insu�ciency Cohort (CRIC) Study.38

We have also found a positive correlation of diastolic dysfunction with NT BNP.
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NT BNP value has been shown to be higher in patients with lower ejection fraction.39

We found a negative correlation of NT BNP with EF. This has been shown in CKD 3-4 patients in whom
there was a higher BNP cutoff value for the diagnosis of ADHF in HFrEF as compared to the patients with
HFpEF with CKD stages 3–4.17

In another study of stable ischemic heart disease patients BNP and NT BNP showed a negative
correlation to LVEF (r = -0.50 and -0.46).40

Conclusions
NT pro-BNP is a rapid and reliable marker for accurate and early diagnosis of ADHF. The cutoff value of
NT Pro BNP for diagnosis of ADHF in CKD is higher than in the non CKD population and progressively
increases as the stage of CKD increases. To obtain optimal results, cut off concentrations have to be
adjusted for renal function.

NT-proBNP has a signi�cant relationship with LVFP and Diastolic dysfunction in CKD patients with ADHF.

Use of NT-proBNP and a high LVFP in CKD patients in the setting of ADHF can aid in making a de�nitive
diagnosis of ADHF. We found that a higher than previously reported cutoff of NT-proBNP should be used,

Limitations
We had a small sample size and this was a retrospective study. We did not adjust NT-proBNP for weight,
pulmonary, neurologic and hepatic comorbidities. We did not have follow up evaluation of NT pro BNP
and Echocardiogram and were not able to monitor changes with treatment. We did not have correlation of
NT-proBNP with New York Heart Association Stages. Our data was skewed resulting in a higher mean
value as compared to the cutoff. Because of the small sample size, we were not able to analyze the NT-
pro BNP value in the different stages of CKD patients according to the heart failure subtype (HFpEF vs.
HFrEF).
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Figures

Figure 1

ROC curve with high LVFP
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Figure 2

ROC curve with CKD
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Figure 3

ROC for CKD with High LVFP & Volume Overload.
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Figure 4

Comparison of Mean NT-proBNP in Non CKD vs CKD patients with ADHF and a high LVFP


