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ABSTRACT

Article type:
Systematic review

B-type natriuretic peptide (BNP) level is known to increase in patients with
rheumatic mitral stenosis. In this systematic review, we aimed to discuss
the possible association between plasma BNP level and the success rate of
percutaneous transvenous mitral commissurotomy. PubMed and Scopus
databases were searched systematically, using the following key terms: “Btype natriuretic peptide” OR “BNP” AND “percutaneous transvenous mitral
commissurotomy”
OR
“percutaneous
transluminal
mitral
commissurotomy” OR “PTMC” OR “percutaneous balloon mitral valvotomy”
OR “PBMV”. The title, keywords and abstract of relevant articles were
searched thoroughly. Among 27 articles found in these databases, 18
studies were excluded during different stages of article selection, based on
the inclusion and exclusion criteria. A total of 333 patients were evaluated
in the selected studies. Overall, 75 and 191 cases were male and female,
respectively. Sex ratio was not specified in two studies, evaluating a total of
67 patients. The obtained results showed that BNP level may decrease after
a successful PTMC. Furthermore, post-operative plasma levels of BNP and
N-terminal proBNP could be considered as predictors of the success rate of
PTMC. Based on the results reported in the evaluated articles, there may be
an association between post-operative plasma levels of BNP family and the
success rate of PTMC.
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Introduction
Rheumatic mitral stenosis (MS) is a
consequence of acute rheumatic fever occurring
during childhood and adolescence, in which the
inflammatory process gradually leads to valve
damage, fibrosis and finally stenosis (1, 2). MS is
associated with elevated left atrial (LA) pressure,
as well as increased pulmonary artery pressure
(PAP) (3). Echocardiography is regarded as a
useful and valuable method for the diagnosis and
determination of MS severity and progression
and eventually, selection of an appropriate
treatment modality.
Natriuretic peptides are a family of
structurally related hormones/paracrine factors.

(4). Atrial natriuretic peptide and B-type
natriuretic peptide (BNP) are secreted from the
atria and ventricles of the heart in response to
increased wall stress. The level of these
hormones is expected to increase in patients with
MS due to high LA pressure and PAP. BNP plays a
promising role in the diagnosis of cardiac
pathologies (4, 5). Moreover, a close association
has been recently suggested between the
precursor of plasma BNP (proBNP) and the
severity of MS (6-8).
Percutaneous transvenous mitral commissurotomy (PTMC) was first introduced by Inoue in
1984 (9,10). Since then, this procedure has been
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extensively applied as the treatment of choice for
severe MS with a favorable valve anatomy. This
procedure is also called “percutaneous
transluminal mitral commissurotomy” or
“percutaneous balloon mitral valvotomy”,
abbreviated as “PBMV”.
PTMC is regarded as an alternative to openheart surgery in selected MS patients (9, 10).
Reduced length of hospital stay, lower costs,
safety and increased patient comfort are the most
significant advantages of PTMC, compared to
other surgical procedures (11). This procedure
can be also effectively applied in patients with
severe subvalvular fibrosis (12). Evidence
suggests that PTMC is a safe, effective procedure
in both children younger than 10 years of age and
the elderly (9, 13, 14).
Patients with severe rheumatic MS, whose
mitral valve area is less than 1.5 cm2, are
potential candidates for PTMC. The success rate
of PTMC is mostly determined, based on
echocardiographic criteria. Findings show that
age, LA size and mitral valve thickness may be
also predictors of PTMC success rate (15).
Some studies have demonstrated the
difference in BNP level before and after PTMC
due to a significant decrease in LA pressure and
PAP (16, 17). Considering the importance of MS,
we aimed to systematically review studies,
focusing on the diagnostic value of BNP and NTpro-BNP as a non-invasive indicator of PTMC
success.
The results of the present study could
determine whether BNP level can be regarded as
a valuable indicator of PTMC success in patients
without high-quality echocardiographic images
or those presenting with different symptoms
(despite a successful PTMC), especially when
there is no agreement between the symptoms
and echocardiographic images. Therefore, we
aimed to conduct a brief literature review to
assess the correlation between BNP level and the
success rate of PTMC.

Materials and Methods

Search methods
PubMed and Scopus databases were searched
systematically in order to detect relevant articles.
The title, keywords and abstract of the articles
were searched to find articles, evaluating the
relationship between BNP level and PTMC.
For this purpose, we used the following search
strategy in PubMed database: “percutaneous
transvenous
mitral
commissurotomy”
OR
“percutaneous transluminal mitral commissurotomy” OR “PTMC” OR “percutaneous balloon
mitral valvotomy” OR “PBMV” AND “B-type
natriuretic peptide” OR “BNP”.
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Similarly, in order to find relevant articles in
Scopus database, first, we searched for the
following terms: “percutaneous transvenous” OR
“transluminal mitral commissurotomy” OR
“PTMC” OR “percutaneous balloon mitral
valvotomy” OR “PBMV”. Then, we searched the
articles looking for the following terms: “B-type
natriuretic peptide” OR “BNP”. Subsequently, we
limited our search to English articles.
Afterwards, the results were restricted to only
original articles. Database search was completed
on May 10, 2015. To minimize the possibility of
missing data, after a thorough search in the
databases, we manually searched Google Scholar,
as well as the reference lists of the articles to
include other potentially relevant publications.
Study selection and inclusion/exclusion
criteria
For selecting the articles, no time limitation
was defined. However, in order to avoid possible
errors or misinterpretations in further processes
of data extraction, we only included English
articles. The selected articles included casecontrol studies, cross-sectional studies, case
reports and prospective, cohort articles.
Conference papers, abstracts, review articles
and meta-analyses were excluded from our
assessment. Moreover, duplicated publications
and articles with irrelevant subjects (or
language) were excluded in the first step of
article selection by reviewing their titles,
keywords and abstracts. In case of the
unavailability of full-text articles, we contacted
the corresponding authors and requested for the
manuscripts. The studies were excluded in case
we were unable to obtain the manuscripts.
Similarly, we excluded articles conducted on
animals. Also, articles evaluating the association
between PTMC and atrial natriuretic peptide, as
another peptide biomarker of cardiac function,
were excluded. Therefore, in this literature
review, all articles, which evaluated plasma BNP
level in MS patients undergoing PTMC or PBMV,
were included.
Data extraction
All available information in the articles
including the name of the first author, publication
date, country of origin, type of study, sample size
and assessment methods were extracted and
categorized. Other accessible data including
follow-up duration, demographic data of the
study population and main findings of the study
were collected thoroughly, considering the main
purpose of the present study.
Regardless of the final conclusions, data were
extracted and documented, based on the positive
or negative association between PTMC and BNP
J Cardiothorac Med. 2015; 3(3):319-323.
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level. For this purpose, BNP levels before and
after PTMC and their clinical significance were
extracted and compared with the normal values
reported in the same articles. Since BNP was not
the main measured variable in some studies, all
BNP types including BNP and NT-proBNP were
evaluated in this literature review; the results
were reported independently for each marker.
Data extraction, article selection and all
processes of data collection were performed by
two independent reviewers, following the
standard protocol according to the guidelines
in PRISMA 2009 checklist (18). Furthermore,
any possible disagreement between the
reviewers was resolved prior to any further
evaluations.

Results

Study search results
Overall, 9 and 12 relevant articles were found
in PubMed and Scopus databases, respectively. In
the first step, eight irrelevant articles were
excluded by reviewing the abstracts; also, three
other articles were excluded due to language
inconsistency. After excluding duplicated articles
in several steps of article selection, only seven
studies, which met the defined inclusion criteria,
were evaluated for data extraction, considering
the main purpose of this study.
By a manual search through the references of
included articles and web search in Google
Scholar, six relevant articles fully met the
inclusion criteria. Four of these papers were
excluded due to the unavailability of full-text
manuscripts. Finally, after the complete review of
the selected articles, only nine relevant studies
were selected for further analysis. Figure 1 shows
the step-by-step process of literature search and
study selection.
General characteristics of the included articles
A total number of 333 participants were
included in the selected studies, evaluating the

association between BNP and the success rate of
PTMC. Furthermore, 103 healthy volunteers
participated in multiple studies as the control
group. The number of patients in each study
varied between 10 and 70 cases.
Both genders were included in our
evaluation. Although the sex ratio was not
reported in two studies, 75 and 191 cases were
male and female, respectively. Also, the patients’
age in the evaluated studies ranged between 12
and 80 years.
In the evaluated studies, post-operative
plasma BNP levels were measured 20 minutes to
12 weeks after PTMC. All studies included in this
literature review were prospective, observational
articles. The oldest and latest studies were
published in 1992 and 2014, respectively. The
general characteristics of these studies are shown
in Table 1 in a chronological order in accordance
with the date of publication (Table 1).

Figure 1. The flowchart of literature search for the selection
of relevant articles

Table 1. General characteristics of the included articles
No.

First author

Year

Country

1

El Zayat, A (19)

2014

Egypt

2

Wilson, V (20)

2014

India

3

Pourafkari, L (21)

2014

Iran

4

Ramakrishnan, S (22)

2010

India

5

Chadha, DS (23)

2010

India

6

Selcuk, MT (24)

2007

Turkey

7

Shang, YP (17)

2005

China

8

Nishikimi, T (3)

1997

Japan

9

Nakamura, M (25)

1992

Japan

*MS: mitral stenosis, SMS: symptomatic mitral stenosis,
stenosis, ARMS: asymptomatic rheumatic mitral stenosis
J Cardiothorac Med. 2015; 3(3):319-323.

Study population *

Sex ratio

Number of patients

Male: 22
ARMS
70
Female: 48
Male: 4
MS
10
Female: 6
Male: 12
RMS
45
Female: 33
SMS
37
Male: 17
RMS
44
Female: 27
Male: 9
SRMS
60
Female: 51
RMS
30
Male: 7
SMS
23
Female: 16
Male: 4
MS
14
Female: 10
RMS: rheumatic mitral stenosis, SRMS: symptomatic rheumatic mitral
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Table 2. Specific characteristics of the selected studies
No.

First author

1

El Zayat, A

BNP/ NT-pro-BNP values before and after PTMC (pg/ml)
Before

After

Time of
assessment

Significance (P-value)

92± 12

31± 9

1 week

P<0.001

2

Wilson, V

44

42

12 weeks

®

3

Pourafkari, L

124.43 ± 85.27

174.14 ± 306.30

20 min

P=0.26

4

Ramakrishnan, S

771 ± 456

700 ± 595

24 hours

P<0.05

5

Chadha, DS

71.3±30.8

60.2±25.9

24 hours

P<0.01

6

Selcuk, MT

293

214

24 hours

P<0.001

7

Shang, YP

128.7 ± 75.9

43.4 ± 26.7

24 hours

P<0.05

8

Nishikimi, T

88*

49*

1 week

P<0.001

9

Nakamura, M

5.3 ± 1.5 **

5.0 ± 1.9 **

24 hours

Not significant

* ng/l; ** fmol/ml; ® Plasma BNP expressed as median

Study results
Although the reported findings in these
studies were conflicting, they all suggested an
association between cardiac function and BNP
(or NT-proBNP) after PTMC. According to the
values reported in the selected articles, in 309
out of 333 patients, who underwent PTMC,
plasma BNP or NT-proBNP levels significantly
dropped, following PTMC.
The obtained results showed that BNP level
may be used as a parameter for risk assessment
in asymptomatic MS patients, especially those
whose echocardiographic assessments did not
indicate any improvements after PTMC. On the
other hand, the findings showed that NT-proBNP
level significantly reduced in MS patients,
following successful PTMC.
Studies included in this literature review
showed that other factors such as aortic
regurgitation can influence plasma BNP level.
In these cases, BNP level did not decrease
despite a successful PTMC. Table 2 shows the
main clinical characteristics of the included
studies.

Discussion
So far, many studies have assessed the
relationship between plasma BNP level and
PBMV or PTMC, particularly in patients with MS.
The results showed that BNP and NT-proBNP
measurements after PTMC may be valuable
indicators for assessing the success rate of this
procedure (17, 19, 24). Moreover, based on the
comparison between patients and healthy
controls, plasma BNP concentrations were
significantly higher in MS patients (3,20).
Therefore, BNP can be considered as a marker for
severe rheumatic MS (8).
Although the reported results are
contradictory, the majority of studies
demonstrated that both types of natriuretic
peptides (i.e., BNP and NT-proBNP) decreased
322

after PTMC. Therefore, they can have a
predictive value in the assessment of the success
rate of PTMC. The obtained results also showed
that in both symptomatic and asymptomatic
patients with MS, who underwent PTMC, both
BNP and NT-proBNP decreased after the
procedure; however, the significance level
varied among these studies (3, 19, 22).
The obtained results were indicative of a
possible association between MS and the neurohormonal regulatory system. Therefore, based
on this review article, various types of
natriuretic peptides including BNP and NTproBNP may have a predictive value for MS.
Furthermore, based on the literature review,
BNP and NT-proBNP may be indicative of the
success rate of PTMC.
The major limitations of this study included
insufficient data on factors possibly influencing
the production of BNP after successful PTMC. In
addition, sex ratio had not been reported in two
studies (including 67 patients); therefore, the
results could not be reported based on sex
distribution. The limited number of relevant
studies was another important shortcoming of
this study.

Conclusion
The results of this study were indicative of a
possible association between natriuretic
peptides (i.e., BNP and NT-proBNP) and the
success rate of PTMC. The results also
demonstrated that plasma BNP level was not
correlated with successful PTMC within the first
hour after the procedure.
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