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Abstract

Backgroud: Persistent congestion is a major cause of rehospitalization in patients with acute heart failure
(AHF). Lung Ultrasound (LUS) is an easy and valid examination in assessing pulmonary congestion. The
number of B-lines correlates very strongly with the amount of extravascular lung fluid (EVLW). The aim of this
study is to determine if LUS pre-discharge can predict rehospitalization or mortality.

Methods: This single centered cohort study included 127 consecutive AHF patients. LUS on 28 antorolateral
chest wall segment was done double blindly before discharging the patient to calculate the B-line. Clinical data,
Composite Congestion Score (CCS) and echocardiography were collected. Cox proportional hazard regression
analysis was performed to assess the independent predictor of rehabilitation or mortality during 120 days of
observation.

Results: The patients were 57.4 + 7.8 years old, most were male (66.9%), with LV EF 36.7 + 7.2%. The
etiology of heart failure was caused by coronary heart disease (56.7%) and hypertensive heart disease (40.9%).
The median number of B-lines was 24 (15 - 39). Hospitalization or death occurred in 43 patients (33.8%) during
the median observation of 120 days (73-120). Patients with B-line pre-discharge >30 had a lower mean survival
(log rank X2 48.14; p <0.001). In multivariate analysis, B-line pre-discharge >30 was the strongest independent
predictor of rehabilitation or mortality (HR 4.71; 95% CI 2.15 - 10.32). Other independent predictors are
Composite Congestion Score (CCS) > 3 (HR 4.26; 95% CI 2.07 - 8.77) and NYHA functional class IIT (HR
2.87; 95% CI 1.49 - 5, 53).

Conclusion: Persistent pulmonary congestion in AHF patients as assessed by B-line pre-discharge >30 is a
strong independent predictor of rehospitalization or mortality. LUS could potentially help to guide the timing of
discharge from AHF hospitalization, the follow-up scheduling and the therapy tailoring. Further randomized
clinical studies are needed to definitely support the routine use of LUS.

Introduction

Acute Heart Failure (AHF) is a major disease causing hospitalization for populations over 65 years old. It is
estimated that there are one million cases of AHF hospitalization each year in the United States and Europe.!
Prognosis of AHF patients is still very poor and has not progressed in the past two decades.?* Mortality during
hospitalization ranges from 4% to 7%. Mortality after 2-3 months ranges from 7-11%.>

Worsening signs and symptoms of congestion are the main reasons for patients with heart failure for
rehospitalization.* Nearly 90% of AHF patients had a chief complaint of dyspnea upon arrival at the ER. Rales
are found in almost 70% of patients. Chest radiographs carried out in 90% of AHF patients showed three
quarters of which was a radiological evidence of pulmonary congestion.’

Lung Ultrasound (LUS) is a new non-invasive examination used for evaluation of pulmonary congestion. The
presence of fluid in the lungs will cause changes in artifacts called the B-line.® The number of B-lines correlates
very strongly with extravascular lung water (EVLW). LUS is very useful to distinguish AHF with acute non-
cardiogenic shortness of breath with very good accuracy.’

Persistent pulmonary congestion upon discharge is a major predictor of morbidity and mortality. LUS is a non-
invasive bedside examination to assess pulmonary interstitial fluid. This examination is very easy, fast, and does
not require sophisticated technology and has a very good reproducibility. With all the above advantages, the
researchers are interested in determining whether pre-discharge LUS can be used as a stratification tool for risk
of rehospitalization and mortality in AHF patients.
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Methodology

This is a prospective cohort study in acute heart failure patients at H. Adam Malik Hospital in Medan from
January 2019 to October 2019, after obtaining approval from the local Ethics and Research Committee.
Research samples were collected by consecutive sampling method. The inclusion criterias include: (a) Aged >
18 years (b) Diagnosed with acute heart failure based on ESC Guidelines for the diagnosis and treatment of
acute and chronic Heart Failure 2016 (c) History of hospitalization in the last 12 months. Exclusion criterias
including (a) pneumonia or pulmonary fibrosis (b) severe stenosis or regurgitation of the mitral valve and aortic
valve (c) planned for revascularization during the observation period (d) moderate pleural effusion.

Before the patient was discharged , Composite Congestion Score (CCS), echocardiography and LUS was
assessed. LUS was performed in the supine position using a 2.5 - 3.6 MHz cardiac probe. Sector width of 75°
and depth of 15 cm. LUS was performed in 28 regions and B-line was calculated based on the semiquantitative
method. LUS per region was stored as a 3-second clip. Analysis is carried out off line. The B-line is a discrete,
hyperechoical vertical artifact, shaped like a comet-tail that originates from the pleural line extending to the
bottom of the screen and moves in sync with respiration. Decisions regarding discharging time and patient
therapy were in the discretion of the treating doctor. The treating doctor did not know the results of the LUS
examination. CCS was calculated by a modified Everest Score. Laboratory and ECG data were collected at the
time the patient was treated. The outcome of the study was obtained from three sources,: 1) telephone interviews
every month, 2) interviews when patients went to an outpatient clinic, 3) medical records of RSUP. H. Adam
Malik Medan.

Categorical data were presented with frequency and percentage. Continious data were tested by independent T
test or Mann Whitney and categorical data were tested by Chi-squere or Fisher test. All variables with P < 0.1 in
bivariate analysis were analyzed with logistic regression to get an independent predictor of B-line > 30 before
being discharged. Bivariate analysis with cox regression analysis was used to assess the relationship of each
dependent variable with rehospitalization or mortality. All dependent variables with P <0.1 will be included in
the multivariate cox regression analysis. Kaplan Meier was used to estimate the probability of survival of
patients based on the number of B-lines. The difference between the two curves was analyzed by log rank test.

Results

There were 151AHF patients who met the inclusion criteria, as many as 24 patients were excluded due to
significant plural effusion, pneumonia, and pulmonary fibrosis.So the analysis of this study was conducted on
127 AHF patients. The basic characteristics of patients based on B-line counts shown in table 1.
Echocardiography and LUS in 109 patients (85.8%) were performed 24 hours before being discharged, 13
patients (10.2%) within two days before being discharged, and the remaining 5 patients (3.9%) were done within
3 days before the patient being discharged.

The subjects were 57.4 + 7.8 years old, most were male (66.9%), with LV EF 36.7 £ 7.2. The etiology of heart
failure is mainly caused by CHD (56.7%) and HHD (40.9%). The median number of B-lines in the group B-line
> 30 was 24 (15 - 39) and in group B-line < 30 was 45 (36.5 - 60.5).

Nearly one third of all patients (27.6%) discharged with persistent clinical congestion marked by CCS > 3.
Laboratory results showed that group B-line > 30 had significantly worse kidney function with higher creatinine
and BUN levels. The B-line group > 30 has a lower LV EF (35.6 £ 6.3) compared to the average LV EF (40.6 £+
7.1) in group B-line < 30 (p <0.001). Hemodynamic congestion markers E/e’ and IVC diameter were found to
be significantly higher in the B-line > 30. Maximum velocity tricuspid valve regurgitation (TR Vmax) obtained
from 85 patients and E/A ratio obtained from 106 patients also significantly higher in the group B-line > 30. The
Spearman correlation (table 2) shows the number of B-lines have a strong correlation with E/e', IVC diameter,
CCS and moderate correlation with E/A and TR Vmax.

Multivariate logistic regression analysis was performed to determine the independent predictor of the B-line
before being discharged > 30 (table 3). CCS > 3, E / e 'average> 15, and creatinine > 1.4 mg / dL are
independent predictors of B-line before being discharged > 30. This model has an AUC of 0.94.
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During the observation period, rehospitalization occurred in 8 patients (10.3%) and mortality in 3 patients
(3.8%) within the group B-line < 30 (figure 1). In contrast, rehospitalization occurred in 25 patients (51%) and
mortality in 7 patients (14.3%) within group B line > 30 (figure 1).

As seen in the Kaplan-Meier curve (figure 2) the prognosis group B-lines > 30 is worse than that of group B-
lines < 30. The mean survival of the B-line < 30 was 116 days (95% CI 114 - 118 days), while the mean
survival of group B-line > 30 was 71 days (95% CI 93 - 105 days).

Bivariate and multivariate cox regression analyzes were performed to determine independent predictors of
rehospitalization or mortality of AHF patients (table 4). Bivariate analysis showed variables related to the risk of
rehospitalization and death were age, SBP < 100 mmHg, CCS > 3, functional NYHA class, creatinine > 1.4 mg /
dl, BUN > 31 mg / dl, potassium, E / ¢ > 15, IVC > 22 mm, IVC CI <50%, length of stay and B-line > 30. In
multivariate analysis, B-line > 30 was the strongest independent predictor of rehospitalization or mortality
(adjusted HR 4.71; 95 % CI 2.15 - 10.32). Other independent predictors were NYHA functional class III
(adjusted HR 2.87; 95% CI 1.49 - 5.53), and CCS > 3 (adjusted HR 4.26; 95% CI12.07 - 8.77).

Discussion

The results of this study indicates significant persistent pulmonary congestion when AHF patients being
discharged are independent predictors of major rehospitalization and mortality. AHF patients being discharged
with a B-line > 30 on LUS examination had a four-fold risk compared with patients being discharged with a B-
line < 30. This study supports two previous studies. Coiro et al. showed a B-line pre-discharge> 30 was a very
strong predictor of rehospitalization and mortality at 30 days of observation (HR 11.3; 95% CI 2.44 - 53.2).% B-
line pre-discharge can increase risk stratification above BNP and NYHA classes. Gargani et al showed a B-line
pre-discharge> 15 was the only independent predictor of 6-month re-hospitalization of AHF patients (HR 11.74;
95% CI 1.30 - 160.16).°

Several previous studies have also shown the B-line as a predictor of rehospitalization in patients with chronic
heart failure in outpatient care. Miglioranza et al showed that B-line >30 (28 zone analysis) in HFtEF patients in
outpatient clinics was the strongest independent predictor of 120-day re-hospitalization (HR 8.62; 95% CI 1.8 -
40.1).'° Patients with B-lines <15 have a very good prognosis. None of these patients were rehospitalized during
120 days of observation. This study also showed that the ability of LUS discrimination as a predictor of re-
hospitalization (c statistic 0.82; 95% CI 0.74 - 0.9) was better than NT-proBNP (c statistic 0.74; 95% CI 0.63 -
0.86), NYHA functional class (c statistic 0.71; 95% CI 0.59 - 0.84), clinical score (c statistic 0.70; 95% CI 0.57
- 0.82),

Gustafsson et al used hand-held echocardiography for LUS examination of CHF patients in outpatient clinics.!!
Analyzes were performed on 5 lung segments and a minimum of 3 B-lines was needed to be positive. Positive
LUS was an independent predictor of rehospitalization and 6-month observation mortality (HR 2.9; 95% CI 1.3
- 6.6). Platz et al research also used hand-held echocardiography.'? The analysis was done by counting the
number of B-lines in 8 segments. The total number of B-lines > 3 was an independent predictor of re-
hospitalization and mortality during the 6-month observation (HR 4.08; 95% CI 1.95 - 8.54). It should be noted
that in 81% of patients with B-line > 3 no rales were found on physical examination. There was a significant
increase in the prognostic value of LUS compared with congestion scores (AUC delta: 0.136; 95% CI 0.082 -
0.228).

Data from RCTs and large registries showed that most hospitalizations were caused by congestion.!>*
Therefore, adequate decongestion is one of the main targets during hospitalization.!>!¢ In practice, it is very
difficult to determine the adequacy of decongestion therapy.

Conventionally, the state of euvolemia is evaluated based on clinical examination. To be more accurate, this
examination is arranged systematically called a composite congestion score (CCS). The effectiveness of this
method was evaluated in the post hoct analysis of EVEREST, DOSE-AHF, CARRESS-HF and PROTECT
studies. These studies consistently show congestion residuals based on clinical examination at discharge are
independent predictors of rehospitalization and mortality.>!”!8 A quarter of the total patients (27%) in this study
turned out to be home with clinically significant congestion marked by CCS score > 3. In line with previous
studies, these patients had a higher risk of re-hospitalization and mortality.
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This study also shows LUS can improve patient risk stratification. This is due to better echocardiography
accuracy in assessing pulmonary congestion. The discovery of LUS has made cardiologists able to see the
cascade stages that were lost between hemodynamic congestion and clinical congestion. Intermediate events
such as interstitial congestions can be detected with LUS as a B-line.!® This study found that as many as 18
patients (20%) with CCS <3 apparently being discharged with a B-line> 30.

The number of B-lines also changes rapidly in response to therapy. This causes LUS to be very potential to be
used as an adequate parameter of decongestion therapy. Noble et al showed that every 500 ml of liquid released
there was a 2.7 B-line decrease compared to before hemodialysis (p = 0.02).2° Facchini et al showed that the B-
line number was reduced from an average of 53.4 + 17.2 to 31.7 £+ 13.5 after 24-hour continuous furosemide
diuretic therapy (p <0.01).2! Cortellaro et al also showed that the B-line decreased significantly after 3 hours of
standard AHF therapy (from 1.59 + 0.40 to 0.73 =+ 0.44; p <0.001).2> Even after 24 hours of therapy, the B-line
decreased significantly compared to the 3rd hour (from 0.73 + 0.44 to 0.38 = 0.33; p <0.001).

Pulmonary congestion begins with an increase in left ventricular filling pressure. Not surprisingly, LUS
correlates with a marker of increased left ventricular filling pressure. But keep in mind the severity of
pulmonary congestion is also determined by the permeability of the alveolar-capillary membrane and lymphatic
drainage ability. This study found that LUS was strongly correlated with E/e ', IVC diameter, E/A and TR
Vmax. Gargani et al show the number of B-lines correlated with NT-proBNP (r = 0.69; p <0001).2 Frassi et al.
show the number of B-lines is related to the severity of diastolic dysfunction.?* Miglioranza et al show B-lines
correlate well with NT-proBNP (r = 0.72; P <0.0001) and E/e '(r = 0.68; p <0.0001).2 Agricola et al show the
number of B-lines correlated with PCWP (r= 0.48; p=0.01).2

Other important information obtained from this study is that the B-line before being discharged> 30 tends to
occur in patients with severe clinical congestion (CCS> 3) and haemodynamic congestion (high E/e) and poor
kidney function. This is consistent with previous research conducted by Rubio-Gracia et al.'® Aronson et al
show hemodynamic status, renal function and the severity of congestion influencing the patient's response to
diuretics.”” Kidney is an organ with low vascular resistance. Renal artery pressure gradients with renal veins
must be maintained high enough to maintain renal blood flow and glomerular filtration.?® This pressure gradient
can decrease due to low systolic blood pressure or central venous pressure that is still high.2**% Chronic kidney
disease (CKD) also interferes with the natriuretic response to diuretics. This is due to a decrease in tubular
secretion and an increase in natriuresis threshold.?!

IMPEDANCE-HF (Non-Invasive Lung IMPEDANCE-Guided Preemtive Treatment in Chronic Heart Failure
Patients) showed that information on the degree of pulmonary congestion can be used as a guideline for
pharmacological intervention can provide enormous clinical benefits.*? Pulmonary congestion in the study was
assessed by Lung Impedance. The diuretic dose of the experimental group is adjusted based on the Lung
Impedance value. This study shows that therapy based on Lung Impedance can reduce rehospitals (HR 0.51;
95% CI 0.38 - 0.68) and mortality (HR 0.52; 95% CI 0.3 - 0.78). The data provided by Lung Impedance in the
IMPEDANCE-HF study can actually be obtained through LUS. Therefore, LUS can be used as a guideline in
the treatment of AHF patients.

Some limitations in this study are that this study was that this was a single centered study, so that it causes
obstacles to the generalization of the results of this study. In addition, the research samples were also relatively
small, resulting in many cofounding factors that were not detected in this study. Nevertheless, the results of the
study show that the B-line has a very strong prognostic value. Therefore the results of this study can be a
hypothesis that must be validated by RCT and multicenter study. Persistent congestion is closely related to
therapy while in hospital, especially diuretics and vasodilators. Unfortunately, these therapies and doses were
not recorded in this study. Likewise, patient therapy after discharge from hospital was not reported in this study

In conclusion, persistent pulmonary congestion in AHF patients as assessed by B-line pre-discharge >30 is a
strong independent predictor of rehospitalization or mortality. LUS could potentially help to guide the timing of
discharge from AHF hospitalization, the follow-up scheduling and the therapy tailoring. Further randomized
clinical studies are needed to definitely support the routine use of LUS.

http: // www.ijrsm.com © International Journal of Research Science & Management

(31]



[Hutasuhut* et al., 7(8): August, 2020] ISSN: 2349-5197

» INTERNATIONALJOURNAL OF RESEARCH SCIENCE& MANAGEMENT
Acknowledgements

I thank the review team of the Department of Cardiology and Vascular Medicine, Faculty of Medicine,
Universitas Sumatra Utara, Medan: Prof. dr. Harris Hasan, Sp.PD, Sp.JP(K), dr. Ali Nafiah Nasution, Sp.JP (K),
dr Anggia C. Lubis Sp.JP(K), the Ethics Committee of the Faculty of Medicine, Universitas Sumatra Utara and
H. Adam Malik Hospital Medan, and the Dean of the Faculty of Medicine, Universitas Sumatra Utara, who have
approved this research.

References

[1] Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, Cushman M, et al; American Heart
Association Statistics Committee; Stroke Statistics Subcommittee. Heart Disease and Stroke Statistics-
2016 Update: A report from the American Heart Association. Circulation .2016; 133: €38 —e360.

[2] Pharmakis D, Parissis J, and Filippatos G. 2015. Acute heart failure: epidemiology, classification and
pathophysiology. Pp. 459—469 In Tubaro M, Vranckx P, Price S, Vrints C (eds.). The ESC textbook of
Intensive and Acute Cardiac Care. 2nd ed. Oxford University Press, Oxford, UK

[3] Gheorghiade M, Vaduganathan M, Fonarow GC, Bonow RO. Rehospitalization for heart failure:
problems and perspectives. J Am Coll Cardiol. 2013; 61: 391-403.

[4] Chioncel O, Mebazaa A, Harjola VP, et al. Clinical phenotypes and outcomes of patients with
hospitalized for acute heart failure: the ESC Heart Failure Long-Term Registry. Eur J Heart Fail 2017;
19: 1242-1254.

[5] Lala A, McNulty SE, Mentz RJ, Dunlay S, Vader JM., AbouEzzeddine OF, et al. Relief and
Recurrence of Congestion During and After Hospitalization for Acute Heart Failure: Insights from
DOSE-AHF and CARRESS-HF. Circ Heart Fail. 2015; 4: 741-748

[6] Picano E and Pellikka PA. Ultrasound of extravascular lung water: a new standard for pulmonary
congestion. Eur HeartJ. 2016; 37: 2097-104.

[7] Al Deeb M, Barbic S, Featherstone R, Dankoff J, Barbic D. Point-of-care ultrasonography for the
diagnosis of acute cardiogenic pulmonary edema in patients presenting with acute dyspnea: a
systematic review and meta-analysis. Acad Emerg Med. 2014; 21: 843-852.

[8] Coiro S, Rossignol P, Ambrosio G, Carluccio E, Alunni G, Murrone A, Tritto I, Zannad F, Girerd N.
Prognostic values of residual pulmonary congestion at discharge assessed by lung ultrasound imaging
in heart failure. Eur J Heart Fail. 2015; 17: 1172-81.

[9] Gargani L, Pang PS, Frassi F, Miglioranza MH, Early FL, Landi P, Picano E. Persistent pulmonary
congestion before discharge predicts rehospitalization in heart failure: a lung ultrasound study.
Cardiovasc Ultrasound 2015; 13: 40.

[10]Miglioranza HM, Picano E, Badano L, Anna RA, Rover M, Zaffaroni F, et al. Pulmonary congestion
evaluated by lung ultrasound predicts decompensation in heart failure outpatients. Int J Cardiol 2017,
240: 271-278.

[11]Gustafsson M, Alehagen U, Johansson P. Imaging congestion with a pocket ultrasound device:
prognostic implications in patients with chronic heart failure. J Card Fail. 2015; 21: 548-54.

[12]Platz E, Lewis EF, Uno H, Peck J, Pivetta E, Merz AA, et al. Detection and prognostic value of
pulmonary congestion by lung ultrasound in ambulatory heart failure patients. Eur Heart J. 2016; 37:
1244-51

[13]Fonarow GC, Stough WG, Abraham WT, Albert NM, Gheorghiade M, Greenberg BH, et al.
Characteristics, treatments, and outcomes of patients with preserved systolic function hospitalized for
heart failure: a report from the OPTIMIZE-HF Registry. Hour. Coll. Cardiol 2007; 50: 768—777.

[14] Allen LA, Metra M, Milo-Cotter O, et al. Improvements in signs and symptoms during hospitalization
for acute heart failure follow different patterns and depend on the measurement scales used: an
international, prospective registry to evaluate the evolution of Measures of Disease Severity in Acute
Heart Failure (MEASURE-AHF). J Card Fail. 2008; 14: 777-84.

[15]Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JGF, Coats AJS, et al. 2016 ESC guidelines
for the diagnosis and treatment of acute and chronic heart failure, Eur Heart J. 2016; 27: 2129-2200.
[16] Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE jr, Drazner MH, et al. 2013 ACCF / AHA
guidelines for management of heart failure: a report from the American College of Cardiology
Foundation / American Heart Association Task Force on Practice Guidelines. Circulation. 2013; 128:

1810-1852.

[17] Ambrosy AP, Pang PS, Khan S, Konstam MA, Fonarow GC, Traver B, et al. Clinical course and

predictive value of congestion during hospitalization in patients admitted for worsening signs and

http: // www.ijrsm.com © International Journal of Research Science & Management

(32]



[Hutasuhut* et al., 7(8): August, 2020] ISSN: 2349-5197

£

&
#®  |NTERNATIONAL JOURNAL OF RESEARCH SCIENCE& MANAGEMENT

symptoms of heart failure with reduced ejection fraction: fi nings from the EVEREST trial. European
Heart Journal. 2013; 34: 835-843.

[18]Rubio-Gracia J, Demissei BG, Ter Maaten JM, et al. Prevalence, predictors and clinical outcome of
residual congestion in acute decompensated heart failure. Int J Cardiol. 2018; 258: 185 -191.

[19]Picano E and Scali MC. The lung water cascade in heart failure. Echocardiography.2017; 34: 1503-
1507

[20]Noble VE, Muray AF, Capp R, Sylia-Reardon MH, Steele DJR, Liteplo A. Ultrasound assessment for
extravascular lung water in patients undergoing hemodialysis. Time course for resolution.Chest.2009;
9: 1433-1439.

[21]Facchini C, Malfatto G, Giglio A, Facchini M, Parati G, Branzi G. Lung ultrasound and transthoracic
impedance for noninvasive evaluation of pulmonary congestion in heart failure. J Cardiovasc Med.
2015.

[22] Cortellaro F, Ceriani E, Spinelli M, Campanella C, Bossi I, Coen D, Casazza G, Cogliati C. Lung
ultrasound for monitoring cardiogenic pulmonary edema. Intern Emerg Med. 2016

[23]Gargani L, Frassi F, Soldati G, Tesorio P, Ghioghiade M, Picano E. Ultrasound lung comets for the
differential diagnosis of acute cardiogenic dyspnoea: A comparison with natriuretic peptides. European
Journal of Heart Failure.2008; 10: 70-77.

[24]Frassi F, Gargani L, Gligorova S, Ciampi Q, Mottola G, Picano E. Clinical and echocardiographic
determinants of ultrasound lung comets. Eur J Echocardiography. 2007; 8: 474-479.

[25]Miglioranza MH, L. Gargani, RT Sant'‘Anna, MM Rover, VM Martins, A. Mantovani, et al. Lung
ultrasound for the evaluation of pulmonary congestion in outpatients: a comparison with clinical
assessment, natriuretic peptides, and echocardiography. JACC Cardiovasc Imaging. 2013; 6: 1141-
1151.

[26] Agricola E, Bove T, Oppizzi M, Marino G, Zangrillo A, Margonato A, et al. "Ultrasound comet-tail
images": a marker of pulmonary edema: a comparative study with wedge pressure and extravascular
lung water. Chest. 2005; 127: 1690—-1695.

[27] Aronson D, Burger AJ. Diuretic Response: Clinical and Hemodynamic Predictors and Relations to
Clinical Outcome. J Card Fail. 2016; 22 (3): 193-200.

[28]Schier RW, Abraham WT. Hormones and hemodynamics in heart failure. N Engl J] Med. 1999; 342:
577 - 585.

[29]Damman K, Navis G, Smilde TD et al. Decreased cardiac output, venous congestion and associates
with renal impairment in patients with cardiac dysfuction. Eur j Heart Fail. 2007; 9: 872 -878.

[30]Mullens W, Abrahams Z, Francis GS, et al. Importance of venous congestion for worsening of renal
function in advanced decompensated heart failure. ] Am Coll Cardiol. 2009; 53: 589-96.

[3110h SW, Han SY. Loop Diuretics in Clinical Practice. Electrolyte Blood Press. 2015; 13 (1): 17-21

[32]Shochat MK, Shotan A, Blondheim DS, et al. Non-Invasive Lung IMPEDANCE-Guided Preemptive
Treatment in Chronic Heart Failure Patients: A Randomized Controlled Trial (IMPEDANCE-HF
Trial). J Card Fail. 2016; 22 (9): 713-722.

http: // www.ijrsm.com © International Journal of Research Science & Management

(33]



[Hutasuhut* et al., 7(8): August, 2020]

ISSN: 2349-5197

s
» INTERNATIONAL JOURNAL OF RESEARCH SCIENCE& MANAGEMENT

Figure And Table

Table 1 Baseline Characteristics
Variable All patients B-line> 30 B-line <30 P value

(n=127) (n=49) (n=78)
Demographic
Age (years) 57.4+7.8 58.9+8.3 56.5+74 0.101*
Male 85 (66.9) 33 (67.3) 52 (66.7) 0.927*
Etiology of Heart Failure
CHD 72 (56.7) 30 (61.2) 42 (53.8) 0.359?
HHD 52 (40.9) 17 (34.7) 35 (44.9)
Cardiomyopathy 3(2,4) 2 (4,1) 1(1,3)
Komorbid
Diabetes mellitus 40 (31.5) 17 (34.7) 23 (29.5) 0.675°
Hypertension 75 (59.1) 27 (55.1) 48 (61.5) 0.594°
COPD 16 (12.6) 4 (8.2) 12 (15.4) 0.358¢2
Atrial Fibrillation 21 (16.5) 10 (20.4) 11 (14.1) 0.4932
PCI/CABG 56 (44.1) 23 (46.9) 48 (61.5) 0.1532
Clinical Parameters
SBP (mmHg) 120 (110-130) 110 (110-117.5) 130 (118.7-135) <0.001"
DBP (mmHg) 70 (70-80) 70 (65 -75) 75 (70 - 80) 0.002"
Heart Rate (x / minute) 77.9+9 79.6£7.8 76.8+9.5 0.081%
NYHA Class I 81 (63.8) 28 (57.1) 53 (67.9) .297%
NYHA III class 46 (36.2) 21 (42.9) 25 (32.1)
Orthopnea score (min — max) 00-1) 0-1) 0(0-0) <0.002"
TV] score 1(0-2) 2 (1-2) 1(0-1) <0.001"
Edema Score 1(0-1) 1(1-2) 00-1) <0.001"
CCS 2(1-3) 3(2-3) 1(0-2) <0.001"
CCS =3 35(27.6) 31 (63.3) 4(5,1) <0.001?
ECG
QRS duration> 120 ms 52 (40.9) 19 (38.8) 33 (42.3) 0.835%
Laboratory
Creatinine (mg / dL) 1.4 (1.1-1.7) 1.7 (1.5 -2.2) 1.2(0.9-1.4) <0.001"
BUN (mg/dL) 31 (24 -38) 35(28.5-45.5) 28 (23 -34.2) 0,001
Hemoglobin (gr / dL) 12.7+£2.3 12.1+£2.2 13+£23 0.051*
Hematocrite (%) 382+6.9 36.3+6.6 38.6+6.6 0.060"
Sodium (mEq /L) 135 (134 -137) 135 (133 -137) 135 (134 -136,2) .857*
Potassium (mEq /L) 43.6-4.7) 4.13.7-9) 433-44) 0.057*
Echocardiography & LUS
LV EF (%) 387+7.2 35.6+6.3 40.6+7.1 <0.001*
E / e 'average 15 (12-18) 18 (15-22) 13 (12-15) <0.001"
TR Vmax (m/ s) (n = 85) 29(24-3) 2.9(2.7-3.2) 2.5(1.8-2.9) <0.001"
E/ A (n=106) 1.5(1.1-1.8) 1.8 (1.5-2.4) 1.3(0.8-1.6) <0.001"
IVC (mm) 21 (17-24) 24 (21.5-25.5) 17.5 (15 -21.2) <0.001"
IVC CI <50% 56 (44.1) 27 (55.1) 29 (37.2) 0.0722
B-line 24 (15 -39) 45 (36.5 -60.5) 18 (9-23) <0.001"
Home Therapy
Furosemide 125 (98.4) 49 (100) 76 (97.4) 0,691°
ACE-i/ ARB 115 (90.6) 41 (83.7) 74 (94.9) 0.074?
Beta Blocker 81 (63.8) 33 (67.3) 48 (61.5) 0.636*
Spironolactone 82 (64.6) 28 (57.1) 54 (69.2) 0.232¢
Aspillet 79 (62.2) 26 (53.1) 53 (67.9) 0.135%
Clopidogrel 39 (30.7) 14 (28.6) 25 (32.1) 0.828?
Statins 87 (68.5) 30 (61.2) 57 (73.1) 0.229?
Nitrate 47 (37) 17 (34.7) 30 (38.5) 0.811°
Length of stay (days) 8 (7-9) 8(7-9.5) 8(6.7-8) 0.009"
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Note: significant p <0.05; “chi square test; *t-test; *mann-whitney test; COPD, chronic obstructive pulmonary
disease; PCI, percutaneous coronary intervention; CABG, coronary artery bypass graphic; SBP, systolic blood
pressure; DBP, diastolic blood pressure; NYHA, New York Heart Association;, CCS, composite congestion score;
TVJ, jugular venous pressure; BUN, blood urea nitrogen; LV EF, left ventricular ejection fraction;, TR Vmasx,
tricuspid regurgitation maximal velocity, IVC, inferior vena cava,; IVC CI, inferior vena cava collapsibility index,

ACE, angiotensin converting enzyme inhibitor ARB, Angiotensin Receptor Blocker.

Table 2 Correlation of B-line with Hemodynamic Congestion

<0.001 *
<0.001 *
<0.001 *

Variable Relationship Correlation Coefficient P value
(r)

Number of B-lines withE /e 0.73

Number of B-lines with [IVC 0.70

Number of B-lines with TR Vmax (n = 85) 0.55

Number of B-lines with E/ A (n = 106) 0.59

<0.001 *

Note: significant p <0.05; * Spearman Correlation; IVC, inferior vena cava;, TR Vmax, tricuspid

regurgitation maximal velocity, CCS, composite congestion score.

Table 3 Bivariate and Multivariate Analysis Predictors of B - lines Before Being Discharged > 30

Bivariate Multivariate *
Variable OR (€D P value OR (€D P value
SBP <100 mmHg 22.06 (4.82 - 100.82) <0.001
DBP <70 mmmHg 2.78 (1.31-5.91) 0.008
Heart rate 1.03 (0.99 - 1.08) 0.033
CCS >3 31.86 (9.97- 101.81) <0.001 19.45 (4.73 - 79.94) <0.001
Creatinine> 1.4 mg / dL 13 (5.43-31.08) <0.001 6.11 (1.93 - 19.38) 0.002
BUN> 31 mg/dL 5(2.29 - 10.88) <0.001
Hemoglobin .84 (0.72 - 0.99) 0.041
Hematocrite .94 (0.89 - 1.00) 0.059
Potassium 1.66 (1.05 - 2.63) 0.029
LV EF <£40% 3.24 (1.47-17.13) 0.003
E /e average > 15 16.12 (6.05 - 42.97) <0.001 5.01 (1.30 - 19.27) 0.019
IVC >22 mm 7.03 (3.17 - 15.62) <0.001 3.22(0.93 - 11.10) 0.063
IVC CI <50% 2.07 (1.00 - 4.28) 0.049
Duration of stay 1.37 (1.12 - 1.69) 0.002

Note: significant p <0.05; *Logistic Regressiton;, SBP, systolic blood pressure; DBP, diatolic blood pressure;
NYHA, New York Heart Association;, CCS, composite congestion score; BUN, blood urea nitrogen; LV EF, left
ventricular ejection fraction; TR Vmax, tricuspid regurgitation maximal velocity; IVC, inferioir vena cava; IVC
CI, inferior vena cava collapsibility index.
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Figure 1. Rehabilitation and mortality based on B-line before being discharged
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Figure 2. Kaplan-Meier Curves for Hospitalization or Mortality Based on B-line Before Discharged.

Table 4. Bivariate and Multivariate Analysis Predictors of Rehospitalization or Mortality

Bivariate Multivariate *
Variable HR (C)) P value HR (C)) P value
Demographic
Age 1.06 (1.01 - 1.10) 0.004
Male 1.14 (0.59 -2.18) 0.694
AHF etiology 1.51(0.84 - 2.71) 0.163
Komorbid
Diabetes mellitus 0.76 (0.38 -1.51) 0.436
Hypertension 0.94 (0.51 - 1.7) 0.848
COPD 0.61 (0.53 - 1.72) 0.358
Atrial Fibrillation 1.06 (0.47 - 2.38) 0.883
PCI/CABG 0.97 (0.53 -1.77) 0.931
Clinical Parameters
SBP < 100 mmHg 4.36 (2.25 - 8.44) <0.001
DBP < 70 mmHg 1.40 (0.76 - 2.57) 0.271
Heart rate 1.02 (0.99 - 1.05) 0.383
NHYA Class III 1.82 (0.99 - 3.33) 0.051 2.87 (1.49 - 5.53) 0.002
CCS =3 7.64 (4.11 - 14.20) <0.001 4.26 (2.07 - 8.77) <0.001
Laboratory
Creatinine > 1.4 mg/dl  2.81 (1.51 - 5.24) .001
BUN >31mg/dl 2.10 (1.14 - 3.88) 0.017
Hemoglobin .89 (0.78 - 1.02) 0.106
Hematocrit .97 (0.93 to 1.02) 0.279
Sodium 0.92 (0.84 - 1.01) 0.109
Potassium 1.48 (1.04 -2.11) 0.030
Echocardiography
LV EF <40% 1.27 (0.69 - 2.35) 0.433
E /e average > 15 3.09 (1.58 - 6.03) 0.001
IVC =222 mm 2.05(1.12-3.74) 0.019
IVC CI <50% 1.78 (1.21 - 2.62) 0.003
Ultrasound Lung
B-line 1.10 (1.08 -1.13) <0.001
B-line > 30 7.96 (3.99 - 15.90) <0.001  4.71(2.15-10.32) <0.001
Duration of stay 1.23 (1.05 - 1.45) 0.010

Note: significant p <0.05; *Cox Regression; SBP, systolic blood pressure; DBP diatolic blood pressure; NYHA,
New York Heart Association;, CCS, composite congestion score; BUN, blood urea nitrogen;, LV EF, left
ventricular ejection fraction;, TR Vmax, tricuspid regurgitation maximal velocity; IVC, inferioir vena cava; IVC
CI, inferior vena cava collapsibility index.
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