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ORIGINAL ARTICLE / ÖZGÜN ARAŞTIRMA 

Can percutaneous mitral balloon valvuloplasty reduce ongoing inflammation in 
patients with rheumatic mitral stenosis?

Perkütan mitral balon valvüloplasti romatizmal mitral darlığı olan hastalardaki inflamasyonu 
azaltabilir mi?

Fatih Uzun1, İsmail Bıyık2, Mohammad Toib Ameri1, Mehmet Erturk1, Derya Öztürk1, Ali Kemal 
Kalkan1, Ahmet Arif Yalcin1, İbrahim Faruk Akturk3, Özgür Surgit1, Aydın Rodi Tosu1, Ali Birand1

ÖZET

Amaç: Romatizmal kalp kapağı hastalığı patofizyolojisin-
de kronik sistemik inflamatuar süreç önemli bir rol oynar. 
Biz bu çalışmada perkütan translüminal mitral balon val-
vüloplastinin (PTMV) romatizmal mitral darlığı olan hasta-
larda kronik sistemik inflamatuar yanıt üzerinde etkisinin 
olup olmadığını araştırdık.

Yöntemler: Biz bu çalışmada sistemik inflamatuar yanı-
tın derecesini değerlendirmek için kolay ulaşılan ve ucuz 
bir belirteç olan nötrofil lenfosit oranını (NLR) kullandık. 
Çalışmaya ciddi mitral darlığı olup başarılı PTMV yapılan 
toplam 41 hasta dahil edildi. Tüm hastaların NLR’si PTMV 
işlemi öncesinde ve sonrasında değerlendirildi. 

Bulgular: PTMV öncesinde ve sonrasında ortalama len-
fosit sayısı, 2,1±0,6 x103 /µL; 1,9±0,6 x103 / µL (p=0,01), 
ve ortalama lökosit sayısı 4,8±1,4 x103 /µL; 4,4±1,3 x103 /
µL (p=0.069) bulundu. Romatizmal mitral darlığı olan has-
talarda PTMV sonrası NLR değerlerinde anlamlı düşüş 
saptandı. (2,7±1,0 ve 2,2± ,8, p = 0.001). Korelasyon ana-
lizinde mitral kapak alanı ve NLR arasında anlamlı negatif 
korelasyon (p= 0,004- r=0,440), ve sol atrial çap ile NLR 
arasında anlamlı pozitif korelasyon saptandı. (p=0,028 
r=0,344). 

Sonuç: Bu çalışma romatizmal mitral darlığı olan has-
talarda PTMV sonrası NLR değerlerinde anlamlı düşüş 
göstermiştir. Bu PTMV sonrası inflamasyonun azalması 
anlamına gelebilir. Bu sonuçların desteklenmesi için daha 
büyük çalışmalara ihtiyaç vardır.

Anahtar kelimeler: Romatizmal mitral darlık, nötrofil len-
fosit oranı, perkütan mitral valvüloplasti, inflamasyon.

ABSTRACT

Objective: In the pathophysiology of rheumatic heart 
valve disease, chronic systemic inflammatory process 
plays an important role. In this study, we aimed to inves-
tigate whether the percutaneous transluminal mitral bal-
loon valvuloplasty (PTMV) has any effect on the chronic 
systemic inflammatory response in patients with rheumat-
ic mitral stenosis (RMS). 
Methods: In this study, we used neutrophil to lymphocyte 
ratio (NLR), which is a simply available and inexpensive 
biomarker of systemic inflammatory response, to evalu-
ate the level of inflammation. A total of 41 consecutive 
patients with severe RMS undergoing successful PTMV 
were included in the study. Laboratory assessments of 
all patients by the measuring of NLR before and after the 
PTMV procedure were performed.
Results: Before and after the PTMV, the mean lympho-
cyte counts were found 2.1±0.6 x103 /µL and 1.9±0.6 
x103 / µL (p=0.01), and the mean leukocyte counts were 
4.8±1.4 x103 /µL and 4.4±1.3 x103 /µL (p=0.069) respec-
tively. NLR values were determined as 2.7 ± 1.0 and 2.2 
± 0.8. After the PTMV, there was a significant decrease 
in NLR in patients with rheumatic mitral stenosis patients 
(p=0.001). In the correlation analysis, there was signifi-
cant negative correlation between the mitral valve area 
and NLR (p= 0.004- r=0.440), and there was significant 
positive correlation between left atrial diameter and NLR 
(p=0.028 r=0.344). 
Conclusion: This study showed significant decrease in 
NLR after PTMV in patients with RMS, which means re-
duced inflammation after PTMV. Larger studies are need-
ed to confirm the results.
Key words: Rheumatic mitral stenosis, neutrophil-to-lym-
phocyte ratio, percutaneous mitral valvuloplasty, inflam-
mation
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INTRODUCTION

Rheumatic mitral stenosis (RMS) being a complica-
tion of rheumatic fever (RF) has still been respon-
sible for significant morbidity and mortality in de-
veloping countries even if this problem is steadily 
decreasing in developed countries [1]. 

Percutaneous transluminal mitral valvuloplasty 
(PTMV) techniques and equipments have contin-
ued to evolve over the last two decades. With this 
expanded experience, there has been refinement in 
patient selection and a clearer understanding of the 
benefits, limitations, and long-term results of PTMV 
[2]. It has become the first choice of the treatment 
in symptomatic severe mitral stenosis and favor-
able valve morphology in the absence of left atrial 
thrombus or moderate-to-severe MR [2,3]. 

RMS is associated with autoimmune and in-
flammatory processes. The role of systemic inflam-
mation in RMS has been documented [4,5]. As an 
inflammatory marker, Neutrophil to lymphocyte ra-
tio (NLR) has been shown many diseases and It has 
been reported that increased NLR associated with 
poor prognosis in many inflammatory diseases, ma-
lignancies, cardiovascular diseases, atrial fibrilla-
tion, and heart failure in literature [6,7]. Increased 
NLR has recently been reported in RMS [8,9]. 

The association between PTMV and chronic 
inflammation in RMS has been reported in two lim-
ited study [10,11]. In the present study, we aimed to 
investigate whether PTMV reduces the chronic sys-
temic inflammatory response in patients with RMS. 

METHODS

Study population
This study was conducted in a tertiary heart center 
between January 2009 and January 2014. A total of 
41 consecutive patients with severe RMS undergo-
ing successful PTMV and meeting eligibility crite-
ria were included in the study. The exclusion crite-
ria were acute coronary syndrome, decompensated 
heart failure, renal or hepatic failure, infectious dis-
eases, autoimmune, inflammatory and connective 
tissue diseases, anemia (hemoglobin for women <12 
g/dL and for men <13 g/dL) and other hematologic 
diseases, malignancy, chronic pulmonary diseases, 
substantial valvular heart disease other than mitral 
valvular disease, previous cardiac surgery. 

The study was conducted in accordance with 
the Declaration of Helsinki, Good Clinical Practice 
(GCP) and International Conference on Harmoni-
zation (ICH) guidelines. The study protocol was 
approved by the ethics committee of the institution 
and all patients were taken written informed consent 
for the participation.

Laboratory analysis
We used NLR, which is a simply available and 
inexpensive biomarker of systemic inflamma-
tory response, to evaluate the level of inflamma-
tion. Laboratory assessments of all patients by the 
measuring of NLR before and one month after the 
PTMV procedure were performed. The blood sam-
ples were drawn from the antecubital veins after 8 
hours fasting. EDTA tubes were used for complete 
blood counts. Complete blood counts were analyzed 
with a laser based automatic analyzer (Mindray BC 
5800, China). 

Echocardiography
Transthoracic echocardiographic examinations were 
performed by experienced physicians via Vivid S5 
echocardiography system with 2.5 mHz transducer 
(GE-Vingmed Ultrasound AS, Horten, Norway) 
with standard methods according to the recommen-
dations of the American Society of Echocardiogra-
phy [12]. Ejection fraction was measured by modi-
fied Simpson’s rule. Left atrial diameter (LAD) and 
left ventricular end-diastolic diameter (LVEDD) 
were measured in the parasternal long axis view 
with M-mode echocardiography technique. Mitral 
valve area was calculated with planimetric method 
in the parasternal short axis view at the tip of the mi-
tral valve leaflets and the pressure half-time method 
with a continuous wave Doppler in apical 4-cham-
ber view. The values were averaged. The peak and 
mean transmitral gradients were measured with the 
same method. Criteria for the diagnosis of RMS in-
cluded MVA ≤2 cm2, the presence of commissural 
fusion, leaflet thickening, and the alteration of the 
subvalvular apparatus, documented by an echocar-
diogram [13]. 

Statistical analysis
Statistical analyzes were performed using the SPSS 
software version 17.0 for Windows (SPSS Inc., 
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Chicago, Illinois, USA). Quantitative parameters 
are presented using means and standard devia-
tions. Qualitative variables are expressed as num-
bers and percentages. In comparison of the values 
before and after PTMV, the Wilcoxon Signed Rank 
test or Paired Samples T test were used. The rela-
tions between NLR variable and left atrial diameter, 
systolic pulmonary artery pressure (SPAP), mitral 
valve area, maximal and mean pressure gradients 
were compared with Spearman Correlation analy-
sis. Statistical significance level was considered to 
be p<0.05.

RESULTS

A total of 41 consecutive patients with severe RMS 
undergoing successful PTMV, 38 of which were 
women, were included in the study. Baseline pa-
tient’s characteristics, laboratory results, comorbid-
ities and medications were presented in table 1. He-
matologic and echocardiographic parameters before 
and after PTMV were given in table 2. 

Before and after the PTMV, the mean lym-
phocyte counts were found 2.1±0.6 x10.e3 /µL and 
1.9±0.6 x103 / µL (p=0.01), and the mean leukocyte 
counts were 4.8±1.4 x103 /µL and 4.4±1.3 x103 /
µL (p=0.069) respectively. NLR values were deter-
mined as 2.7 ± 1.0 and 2.2 ± 0.8, respectively, be-
fore and after the PTMV (Figure 1).

Figure 1. The graph of NLR values before and after 
PTMV. NLR: Neutrophil Lymphocyte Ratio, PTMV: Percu-
taneous Transluminal Mitral Balloon Valvuloplasty

After the PTMV, there was significant decrease 
in NLR in patients with RMS (p=0.001) (Table 2). 
In the correlation analysis, there was significant 
positive correlation between left atrial diameter and 
NLR (p=0.028 r=0.344) and, there was significant 
negative correlation between the mitral valve area 
and NLR (p= 0.004- r=0.440) (Table 3 and Figure 2).

Table 1. Patients characteristics, laboratory results, co-
morbidities and medications

Variables n (%)

Age (years) 42±11
Sex, female n (%) 38 (92.7)
Laboratory results 
Hemoglobin, (g/dL) 12.3±1.6
Platelets (x103/µL) 237.8±70.7
Creatinine, (mg/dL) 0.71±0.12
Comorbidities
Hypertension, n (%) 6 (14.6)
Coronary artery disease, n (%) 2 (4.9)
Atrial fibrillation, n (%) 12 (29.3)
Medications
Acetyl salicylic acid 38 (92.7)
Warfarin 12 (29.3)
Diuretics 23 (56.1)
Beta blockers 39 (95.1)
Calcium channel blockers 4 (9.8)

Table 2. Hematologic and echocardiographic parameters 
before and after percutaneous valvuloplasty

Variables Pre-PTMV Post-PTMV p value
WBC (x10.e3/µL) 7.3±1.7 7.2±1.7 0.972
Neutrophil (x103/µL) 4.8±1.4 4.4±1.3 0.069
Lymphocyte (x103/µL) 1.9±0.6 2.1±0.6 0.011
NLR 2.7±1.0 2.2±0.8 0.001
LVEF (%) 62.8±4.3 63.8±3.2 0.033
LAD (mm) 45.1±7.6 41.7±4.4 <0.001
MVA (cm²) 1.1±0.2 1.8±0.2 <0.001
Peak MSG (mmHg) 24.7±8.6 13.3±3.4 <0.001
Mean MSG (mmHg) 14.1±6.5 5.8±2.0 <0.001
SPAP (mmHg) 49.3±12.8 35.7±6.3 <0.001

NLR; Neutrophil/lymphocyte ratio, LVEF; Left ventricular 
ejection, LAD; Left atrial diameter, MVA; Mitral valve area, 
MSG; Mitral stenosis gradient, SPAP; Systolic pulmonary 
artery pressure
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Table 3. Correlation analysis between NLR levels and 
echocardiographic parameters

Variables NLR
r p

MVA 0.440 0.004
Peak MSG 0.305 0.052
Mean MSG 0.281 0.076
LAD 0.344 0.028
SPAP 0.304 0.071

MVA; Mitral valve area, MSG; Mitral stenosis gradient, 
LAD; Left atrial diameter, SPAP; Systolic pulmonary ar-
tery pressure

Figure 2. Correlation analysis between difference in NLR 
and difference in MVA before and after PTMV. . NLR: Neu-
trophil Lymphocyte Ratio, PTMV: Percutaneous Translu-
minal Mitral Balloon Valvuloplasty, MVA: Mitral Valve Area

DISCUSSION
In this study, NLR, which is a simply available and 
inexpensive biomarker of systemic inflammatory 
response, were used to evaluate the level of inflam-
mation. After the PTMV, there was significant de-
crease in NLR in patients with RMS, which means 
reduced inflammation after PTMV. There were sig-
nificant correlations between NLR and the mitral 
valve area and left atrial diameter, also. 

In acute RF, there are inflammation and edema 
of the leaflets; it has been believed that the repeated 
episodes of the carditis associated with RF are re-
sponsible for chronic rheumatic valve disease, char-
acterized by the deposition of fibrous tissue [4,14]. 
On the other hand, the role of continuous inflam-
mation has strongly been put forward by different 
studies of inflammation markers [4,8-11,14-23]. 

Polat and Akboga et al have found that high 
NLR is associated with RMS and the severity of 
the stenosis [8,9]. Rifae and Chen et al reported that 
high interleukin 6 levels and high CD 40 levels are 
associated with RMS [10,11]. Golbasi, Atalar and 
Krasuski et al showed that high sensitive C-reactive 
protein levels are higher in patients with RMS and 
there is a role of ongoing chronic inflammation in 
RMS [4,14,15]. Akboga et al have recently pointed 
out that there is an association between red blood 
cell distribution width and the presence and the se-
verity of RMS [16]. Chiu-Braga et al observed that 
significantly elevated levels of advanced oxidation 
protein products and high sensitive C-reactive pro-
tein were in patients with rheumatic valvular disease 
(RVD) [17]. Banerjee et al showed high levels of 
collagen metabolism markers in patients with RVD 
[18]. Pulimamidi et al presented that increased lev-
els of markers of oxidative stress and inflammation 
in patients with RMS predispose to left atrial throm-
bus formation [19]. Caglı et al reported that plasma 
levels of tumor necrosis factor-alpha and soluble 
TNF receptor increase in RMS [20]. Mukherjee et 
al pointed out the role of the complement and co-
agulation cascade in RMS patients [21]. Recently, 
Ozturk et al reported that high NLR and ongoing 
inflammation is associated with the development of 
left atrial spontaneous echocardiographic contrast 
and thrombus formation [22]. Further evidence of 
ongoing inflammation in RMS is supported by other 
studies [23]. 

However, there is no clear evidence about 
whether increased inflammation increases the se-
verity of stenosis or increased stenosis raises the se-
verity of inflammation. Ostovan et al reported that 
there is no association between high sensitive C-re-
active protein levels and mitral valve restenosis af-
ter PTMV [24]. On the other hand, Rifaie et al sug-
gested that chronic ongoing inflammation may have 
a role in the development of restenosis after PTMV 
in RMS [10]. Chen et al pointed out that PTMV re-
duces the inflammation in RMS patients [11]. Our 
result is consistent with this study and supports re-
duced inflammation after PTMV in RMS patients.

This study does have some limitations. Major 
limitations of the present study are small number 
of patients, single centered design, and that there is 
no information about the association between reste-
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nosis and inflammation after PTMV. Despite these 
limitations, it is of importance in terms of showing 
that NLR may be useful marker to show reduced 
inflammation after PTMV and to follow up the in-
flamatuar state after PTMV in RMS. 

In conclusion, this study showed significant de-
crease in NLR after PTMV in patients with RMS, 
which means reduced inflammation after PTMV. 
Further studies are needed to confirm the results.
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