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Abstract: Introduction: Rheumatic heart disease (RHD), a chronic acquired disorder, is a major cause of morbidity and mortality in 

developing and impoverished countries, Red blood cell distribution width, platelet distribution width, mean platelet volume, and C-

reactive protein levels were all significantly higher in patients with rheumatic heart disease compared to healthy controls (p 0.01). 

Several studies have looked at the correlations between neutrophil, lymphocyte, and platelet count, NLR (relation between neutrophil, 

lymphocyte), and mean platelet volume values with the severity of cardiovascular disease. Acute rheumatic fever is commonly 

associated with anemia. Methodology: The subjects of this convenience study are the 115 patients with rheumatic heart disease who 

visited the cardiology referral clinic at Digna Price Hospital in Port Sudan, Sudan, between 2018 and 2020,. After explaining the study 

to each participant, their signed informed consent was obtained, 4.5 mL of blood from each participant's cubital vein. A complete blood 

count was performed using a hematological analyzer (Sysmex X P 300). Results: the mean of Hemoglobin (Hb), total white blood 

counts (TWBCs) and platelets were 11.8 g/ dl (± std 1.64), 6.9 (± std 10.5), 294.9 ((± std 85.6) respectively.  
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1. Introduction 
 

Rheumatic heart disease (RHD), a chronic acquired disorder, 

is a major cause of morbidity and mortality in developing 

and impoverished countries. 
(1) 

RHD, an inflammatory and 

immunological condition, is a consequence of Group A-

hemolytic Streptococcal pharyngitis. 
(2) 

The inflammatory 

reaction might accelerate valvular degeneration. 
(3) 

Lymphocyte accumulation and complement deposition were 

present in the cardiac tissues of RHD patients. 
(4)

, Also, it 

was demonstrated that there is immunologic cross-reactivity 

between streptococcal antigens and the glycoproteins of 

heart valves. 
(5) 

The endocardium is the main site of 

involvement in RHD, despite the fact that carditis, 

pericarditis, and valvulitis are symptoms. A gradual and 

irreversible valve disease is the result of this ongoing 

inflammation in the valvular apparatus. An imaging 

technique for detecting rheumatic valve disease is an 

echocardiographic examination 
(6).

 Inflammation and platelet 

activation are important factors in the initiation and 

development of atherosclerosis. 
(7) 

Because of the negative 

correlation between lymphocyte count and inflammation, a 

low blood lymphocyte count has been associated with worse 

cardiovascular outcomes. 
(8) 

The majority of research was 

focused on pediatrics  

 

Red blood cell distribution width, platelet distribution width, 

mean platelet volume, and C-reactive protein levels were all 

significantly higher in patients with rheumatic heart disease 

compared to healthy controls (p 0.01). Red blood cell 

distribution width and C-reactive protein both exhibited 

positive relationships (r=0.271, p=0.035 and r=0.308, 

p=0.006). When single valve involvement was compared to 

both aortic valve and mitral valve involvement in the study 

group, red blood cell distribution width and platelet 

distribution width were higher in individuals with double 

valve involvement, however this was not statistically 

significant (p>0.05). 
(9) 

 

 

The study included 30 healthy children and 45 ARC 

sufferers. Leukocyte, neutrophil, and platelet counts, as well 

as hemoglobin, RDW, mean corpuscular volume (MCV), 

and were the whole blood parameters that the study set out 

to investigate. Leukocyte, neutrophil, and platelet counts 

were all considerably greater in the acute rheumatic patients 

group than in the healthy control group (p0.0001, p = 0.000, 

and p0.000, respectively). 
(10) 

 

 

Several studies have looked at the correlations between 

neutrophil, lymphocyte, (NLR) and platelet count,, and 

mean platelet volume values with the severity of 

cardiovascular disease. Akboga et alstudy. 's involved 

adults. (
11) 

Red cell distribution width (RDW) values were 

found to be higher in people with chronic rheumatic mitral 

valve stenosis compared to the healthy control group, which 

is a marker of continued chronic inflammation. 
(12-14) 
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Acute rheumatic fever is commonly associated with anemia, 

and the severity of the anemia and the rate at which it 

develops are proportionate to the illness's severity. During 

observation, the quick onset of anemia in those with acute 

rheumatic fever has been particularly apparent. The current 

research, which checks to see if a hemolytic process is active 

during the acute stage of the illness, is the result of this. 

Evidence of hemolysis was sought in a study using the 

Ashby technique to look at the survival of transfused normal 

red cells in the circulation of people with acute rheumatic 

fever. 
(15) 

 

 

2. Methods 
 

The subjects of this convenience study are the 115 patients 

with rheumatic heart disease who visited the cardiology 

referral clinic at Digna Price Hospital in Port Sudan, Sudan, 

between 2018 and 2020. Age, gender, ethnicity, and blood 

pressure were among the crucial variables that an interview 

questionnaire collected. After explaining the study to each 

participant, their signed informed consent was obtained.  

 

The usual vacutainer blood collection method was utilized to 

take 4.5 mL of blood from each participant's cubital vein. A 

tourniquet was placed 5-8 cm above the venipuncture, 

alcohol was swabbed over the area, and the investigation 

was then finished with the rheumatoid patients sitting 

upright in the chair. A complete blood count was performed 

using a hematological analyzer (Sysmex X P 300). Before 

the machine could begin counting, 50µl were manually 

transferred or mixed from each labeled tube to the Sysmex 

container. The instrument automatically counts Hb, TWBCs, 

and platelets. The reagents Rinse and Diluent were 

employed with this device, The device's operation is 

powered by electricity. Eg TWBCs count, for instance, 

depends on volumetric study Laser light that scatters 

forward is used to measure each cell. As each cell passes 

through the aperture in the electrical system, they displace a 

portion of their volume in a conductive fluid, changing the 

electrical resistance. This variation relates to the cell 

volume.  

 

IBM SPSS for Windows version 21.0 was used for data 

analysis, the study was described using means.  

 

The Digna Price Hospital provided a letter of authorization 

for the ethics committee.  

 

3. Results 
 

Table 1 shows the study's average TWBCs, and 

hemoglobin (Hb), platelets.  
Value  Mean  ± std  

Hb  11.8 1.64 

TWBCs  294.9 85.6 

Platelets  6.9 10.5 

 

In the presence and absence of mitral stenosis, mitral 

regurgitation, and aortic regurgitation, there were normal 

mean hemoglobin, TWBCs, and platelets (table 2)  

 

 

 

Table 2: The relation of mean Hemoglobin (Hb), TWBCs, 

and platelets and presence or absence of mitral stenosis, 

mitral and aortic regurgitation 
Mean  MS MR AR 

Hb 
Absence 11.7 11.6 11.7 

Presence 11.9 11.9 12 

TWBCs 
absence 7.5 6.6 7.1 

presence 6.1 7.1 6.5 

Platelets 
absence 307.4 293.2 296.6 

Presence 271.7 293.3 283.6 

 

4. Discussion 
 

In this study, patients with rheumatic heart disease had 

normal Hb, TWBCs, and platelet counts. The means of all 

these parameters did not alter depending on whether the 

patients had the most prevalent valvular defects or not.  

 

When compared to individuals with single valve 

involvement and both the aortic valve and the mitral valve, 

red blood cell distribution width and platelet distribution 

width were found to be higher in patients with double valve 

involvement in some worldwide research on rheumatic heart 

disease (
9),

 but Preoperative anemia was very common in 

individuals having heart surgery for RHD. Moderately 

anemic patients exhibited greater transfusion rates but 

significantly reduced Hb on cardiopulmonary bypass (CPB) 

and in the postoperative term. Packet cell transfusion during 

surgery was strongly linked to death 
(16).

 Inflammation can 

be easily, cheaply, and universally detected using the total 

white blood cell count. The majority of leukocytes in 

peripheral blood are neutrophils. Recently, it was shown that 

the neutrophil to lymphocyte ratio (NLR), a measure of 

thrombosis and inflammation, was connected to the severity 

and prognosis of numerous cardiovascular illnesses. 
(17, 18),

 

Oxygen radicals generated by active neutrophils and low-

grade inflammation can both be seen circulating in the 

coronary sinus. 
(19-21) 

The white blood cell count can be used 

to calculate NLR, a novel indicator of systemic 

inflammation. NLR offers a combined neutrophil and 

lymphocyte indication of the state of inflammation. The 

enhanced lymphocyte apoptosis brought on by the elevated 

inflammatory condition in rheumatic mitral stenosis (RMS) 

was most likely the primary factor contributing to the higher 

NLR. Higher NLR was linked to spontaneous 

echocardiographic contrast in RMS, according to a recent 

study by ztürk et al. 
(22)  

 

5. Conclusions 
 

Patients with chronic rheumatic heart disease who were seen 

at the digna prize hospital in Port Sudan, Sudan, had normal 

levels of Hb, TBCs, and platelets.  

 

To evaluate NLR in rheumatic patients in port Sudan, more 

research is required 
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