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ABSTRACT

Aim of the Study: Heart failure is a major problem of public health in Morroco , pulmonary
congestion is a key sign which can be easly detected by pulmonary sonography via interlobular
septal thickening.

The aim of this study was to establish a link Between kerley B lines in the lung and signs of
pulmonary congestion. In addition to assess the evolution of these parameters in response to
diuretic treatment.

Materials and Methods: We prospectively evaluate 118 patients who presented to the emergency
of IBN Rochd Hospital in Casablanca with sensation of breathlessness at baseline, 7 days, one
month and 3 months for kerley B lines, NYHA Class of dyspnea and the levels of NT pro bnp. the
duration of this study was 4 months.

Results: Kerley B lines were present in 87.4% of patients initially, 67.6% had elevated levels of
NT-probnp and 53%,30%,16% had dyspnea Class IlI, lll and IV respectively. Diuretic treatment
have shown a similar improvement of kerley B lines, levels of NT pro bnp and the class of dyspnea
. In deed after a follow up of 3 month : only 7 % of patients had persistant kerley b lines, NT pro
bnp levels were high in only 7.6% these findings were concordant with the clinical symptomatolgy.
Hence only 7% of our patients suffered from dyspnea at moderate efforts at the end of the study.
Conclusion: We demonstrated in this study a positive correlation between kerley b lines and levels
of NT pro-bnp. These findings may facilitate the orientation of patients within the emergency
department and help to initiate heart failure treatment rapidely.

*Corresponding author: E-mail: meryelmousaid@gmail.com;



Meriem et al.; CA, 11(4): 494-499, 2022; Article no.CA.94656

Keywords: Pulmonary sonography; kerley B lines; NYHA class; NT pro bnp.

ABBREVIATIONS

B : Brain natriuretic peptide

D : Day

LA . Left atrial

LVEF . Left ventricular ejection fraction

NYHA
NT pro BNP

: New-York Heart Association
: N-terminal pro b-type natriuretic
peptide

1. INTRODUCTION

For the last twenty years, ultrasound has been
the object of renewed interest for pulmonary
exploration in the broad sense. The need to have
access to a rapid means of exploration at the
patient's bedside in critical situations has led to
the development of pleuropulmonary ultrasound,
making it a diagnostic tool of choice whose use
now extends beyond the strict framework of
intensive care units and emergency services [1].
Pulmonary ultrasound is readily available at the
bedside, without risk of radiation and in real time.
In addition, it has been shown to be superior to
bedside chest radiography and equal to chest CT
in the diagnosis of many pleural and pulmonary
pathologies [2]. Its significant advantage is its
simplicity, which allows reliable lung ultrasound
to be performed in a short period of time (3
minutes on average), at a lower cost (especially
in cardiology with the availability of ultrasound
machines), with a very rapid learning curve, even
for those who are new to ultrasound [3]. With a
good correlation between the number of Kerley B
lines and the level of NT-pro BNP in patients with
heart failure.

It is within this framework that we carried out our
study at the Ibn Rochd University Hospital of
Casablanca in the cardiology department. The
objective of this work was the identification of
Kerley's B lines and their correlation to NT- pro
BNP, and left atrial volum.

2. METHODS

This is a prospective study. We included a total
of 118 patients with acute dyspnea in the
cardiology department of Ibn Rochd hospital in
Casablanca over a period of 4 months. A
pulmonary ultrasound was performed in order to
detect the cardiac origin of this dyspnea.

This is a prospective study. We included a total
of 118 patients with acute dyspnea and a positive
NT-pro BNP level in the cardiology department of
Ibn Rochd Hospital in Casablanca over a period
of 4 months (from June 2021 to October 2021).

All patients with a negative NT pro BNP level
were excluded. A pulmonary ultrasound was
performed in order to detect the cardiac origin of
this dyspnoea.

3. RESULTS

118 patients were recruited from June 2021 to
October 2021. 63% were male.

Clinically, 53.7%, 30.1% and 16.2 % of patients
had Dyspnea stage I, lll and IV respectively

(Fig. 1).

CLASS OF DYSPNEA

Fig. 1. Class of dyspnea among patients of our study
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Fig. 2. Left atrial volum among our patients : 20% had LA enlargment (more than 35 ml/mz2)
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Fig. 3. Left ventricle ejection fraction among our patients

On pulmonary ultrasound, B-lines were
present at the time of admission in 87.2% of
patients.

Biologically, the NT- pro BNP level was clearly
positive in 90.6%.

Echocardiographically, 28.6% of patients had a
LA volume between 25 and 30 ml/m2. 51.9% had
a LA volume between 30 and 34 ml/m2, and
19.5% of patients had a LA volume greater than
or equal to 35 ml/m2 (Fig. 2).

77.8% of patients had left ventricular hypertrophy
on echocardiography.

15% of patients had preserved LVEF, 31% of
patients had moderately reduced LVEF, and 54%
of patients had impaired LVEF (Fig. 3).

After a 7-day follow-up, 14% of patients had
NYHA stage | dyspnea, 63% had NYHA stage Il
dyspnea, and 23% of patients had NYHA stage
[l dyspnea, BNP was positive in 66% of patients.
B-lines were present in 55% of patients. Diuretic
dosage was increased in 71% of patients,
maintained in 21% of patients and decreased in
8% of patients (Fig. 4).

After a 30-day follow-up, 67% of patients had
NYHA stage | dyspnea and 33% of patients had
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EVOLUTION OF DYSPNEA
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Fig. 4. Evolution of dyspnea during the time of our study , diuretics have improved
significantly the symptoms , at the end of the study most of patients presented dyspnea
Class |

NYHA stage Il dyspnea. 50% of patients had a
positive BNP level. B-lines were present in 32%
of patients.

At a 3-month follow-up, 93% of patients had
NYHA stage | dyspnea and 7% of patients had
NYHA stage Il dyspnea. 12.7% of patients had a
positive BNP level.

The Pearson correlation between B-lines at
admission and dyspnea severity, OG volume, LV
mass, LVEF, NT pro-BNP level, diuretic dosage
was 0.286 (p=0.016), 0.355 (p=0.003), 0.182
(p=0.137), 0.454 (p=0.001), 0.319 (p=0.024) and
0.514 (p=0.003), respectively.

The Pearson correlation between B-lines at D7
follow-up and dyspnea severity and BNP level
was 0.273 (p=0.027) and 0.238 (p=0.086),
respectively.

The Pearson correlation between B-lines at D30
follow-up and dyspnea severity and BNP level
was 0.175 (p=0.263) and 0.452 (p=0.04),
respectively.

The Pearson correlation between B-lines at D90
follow-up and dyspnea severity and BNP level
was 0,09 (p =0,003) and 0,12 (p =0,001)
respectively.

4. DISCUSSION

In our study, there is a positive correlation
between the presence of B-lines at the time of
admission and the NYHA stage of dyspnea, NT-
pro BNP level and diuretic dosages. Also, there
was a negative correlation between LVEF value
and the presence of B lines. This positive
correlation between B-lines remained positive
between NYHA stage and BNP level after 7 days
and 30 days of progression.

B-lines have been proposed as a reliable
alternative diagnostic tool for the assessment
and grading of pulmonary congestion in patients
with acute heart failure [4]. Prosen et al. [5]
demonstrated that pulmonary ultrasound can
differentiate cardiac dyspnea from pulmonary
dyspnea, primarily when combined with BNP,
observing an increase in diagnostic sensitivity
and specificity for the combination of UP and
BNP.

A systematic review with meta-analysis of 6
prospective cohort studies representing 1827
patients compared the diagnostic accuracy of
portable cardiothoracic ultrasound (or PoCUS for
point-of-care  ultrasonography) with  chest
radiography in adults with symptoms of acute
decompensated heart failure.  Pulmonary
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ultrasound was more sensitive than chest
radiography in detecting cardiogenic pulmonary
edema and had comparable specificity [6]. Also,
according to the same review PoCUS ultrasound
was clinically useful in identifying the presence
and distribution of comet-tail artifacts (B-lines,
indicative of pulmonary interstitial fluid) and in
confirming a diagnosis of heart failure (positive
RV 8.8, negative RV 0.13) A 2015 observational
study [7]. directly compared the commonly used
mixed diagnostic approach (ie. i.e., clinical
examination, serum NTproBNP assay, and chest
radiograph) to PoCUS  cardiopulmonary
ultrasound alone (i.e., no clinical examination) in
patients who consulted for acute dyspnea.
PoCUS cardiopulmonary ultrasound was more
accurate than the mixed approach for the
diagnosis of acute left heart failure and required
only about 12 minutes at the bedside. In addition,
pulmonary ultrasound adds value to
neuropeptides [brain natriuretic peptide (BNP)
and NTpro-BNP] for diagnosis, prognosis, and
treatment of patients with decompensated CHF
[5]. Miglioranza et al. [8] reported that a B-line
number = 15 correlates with NT-proBNP > 1000
(p < 0.001), E/e' ratio > 15 (p = 0.001) and
clinical assessment (p < 0.001), with a sensitivity
of 85% and specificity of 83%, for the risk of
decompensated CI.

Numerous other studies have shown its
correlation to affirm the diagnosis of pulmonary
edema with echocardiographic elements such as
the E/A ratio in pulsed Doppler at the mitral
annulus [9], the E/e’ ratio [8], In the study of Platz
et al. [10] there was a correlation with left
ventricular (LV) end-diastolic diameter (EDD - p
= 0, 036) and LV telesystolic diameter (p =
0.026), with septal wall thickening (p = 0.009), LV
mass index (p = 0.001), left atrial volume index
(p = 0.005), tricuspid valve regurgitation velocity
(p = 0.005) and systolic pulmonary artery
pressure (SPAP, p = 0.003). In addition,
according to the study by Agricola E et al. [11],
there was a correlation between mean
pulmonary capillary pressure measured by
cardiac catheterization and type B lines.

In addition to their diagnostic value, type B lines
are an important prognostic tool. Platz et al. [12]
demonstrated that the one-third of patients with
the most B-lines, measured with a portable
ultrasound scanner, had a four-fold increased
risk of hospitalization and all-cause mortality (HR
= 4.08) compared with the one-third of patients
with the fewest B-lines. Among the highest-risk
third, 81% of patients had normal lung
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auscultation, confirming the added value of this
examination over clinical examination.
Gustafsson et al. [13] identified that the presence
of B lines or pleural effusion or both correlated
with increased risk of death or hospitalization
(HR: 3-4; p < 0.05).

According to the study by Francesca Frassi et al.
[9] event-free survival at 16 months was highest
in patients without comet tails and lowest in
patients with more than 30 comet tails at entry
(70% versus 19%, P = 0.0007). Same finding in
the studies by Gargani et al. [14] and Corio et al.
[15], who found a prognostic value at discharge
for the number of B lines = 30 and = 15,
respectively, for all-cause death or event-free
hospitalization at 3 and 6 months (p < 0.001 for
both).

Pulmonary ultrasound can also be a complement
in the therapeutic follow-up. According to
Volpicelli et al. [16] Type B lines usually
disappear after adequate medical treatment for
heart failure.

5. CONCLUSION

we demonstrated in this study a positive
correlation between kerley b lines and levels of
NT pro-bnp . These findings may facilitate the
orientation of patients within the emergency
department and help to initiate heart failure
treatment rapidely.
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