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ABSTRACT 
 

Aims:  To investigate the contributory role of Inflammation in the genesis of Heart Failure in the hospitalized 

patients of Arar, K.S.A and thereby strengthen the knowledge of Medical fraternity with regards to mechanism of 
Cardiac Failure 
Study design-Hospital Based Cross Sectional Study 
Place of study-The study was conducted in Prince Abdullah Bin Musaed cardiac centre Arar, K.S.A 
Methods: The sample study included 50 cases in which inflammatory markers[CRP,CBP,ESR] where studied by 

collection of values of patients with chronic. Heart failure from hospital records and analyzed by comparing their 
pre-treatment and post treatment levels by Spss16.0 [Paired T Test] 
Results: Study showed the observation of significant P value[<0.05] for CRP, PLR, ESR With following values 

1.CRP[P-<0.05],Mean[13.99 and 1.68],[S.D-11.15 and 6.0] 
2.TLC-[P->0.05],Mean[12155 and 12100],S.D[11030 and 14163]  
3. PLR[P<0.05],Mean[119 and 130] S.D[22.20 and 27.28] 
4.ESR[P<0.05] Mean[11.04 and 5.32] S.D[17.06 and 5.15] 
Conclusion: In view of the significant P value[<0.05] for CRP,  PLR,ESR, suggestions can be made for these 

markers to be used in Patients with Chronic Heart Failure 
Keywords: Inflammation, Cardiac failure, Inflammatory Markers, Study, hypertension], chronic kidney disease 

 

INTRODUCTION 
 

Chronic Heart failure is one of the common medical 
conditions affecting the community in general. Current 
Literature suggests the very key role of Life style for the 
origin of this disease along with other contributing factors. 
Chronic Heart Failure can be associated with 
Inflammation1. The role of Inflammation in Chronic Heart 
failure patients can be exemplified by the fact that 
Inflammatory markers are raised in patients with 
decompensated phase of Chronic Heart Failure2.During 
recovery phase of disease the markers are decreased2. 
Studies have linked the markers of inflammation with 
prognosis of disease3. Literature also suggest the 
association of severity of disease with levels of 
inflammatory markers4. Inflammation contributes to 
development of Heart failure due to the fact that it hastens 
the underlying risk factors of Heart Failure like 
Atherosclerosis, Diabetes Mellitus among others5.It was 
also  observed that there is elevated levels of cytokines like 
TNF,IL-1 β& IL-6 which are all  proinflammatory in nature in 
patients with Heart Failure6 .The role of Inflammation is 
further proved by the observation of the findings of 
increased occurrence of disease in inflammatory state like 
Rheumatoid Arthrits7. In addition relation between cytokine 
levels and Heart Failure is noted in studies along with their 
significant prognostic value8.Experimental studies showed 
the therapeutic implications of inflammatory cytokines in 
Heart Failure9. Potential Biomarkers for Patients with Heart 
Failure are available in the form of various inflammatory 
substances like IL-6,IL-10 and CRP10. 
 
 
 

MATERIALS AND METHODS 
 

Fifty patients who were diagnosed with Chronic Heart 
Failure based on Clinical, Echocardiography and 
Electrocardiogram [ECG] findings are selected for study 
and the Values of Markers of Inflammation such as a.CRP 
b.CBP.c.ESR of these patients are noted from Hospital 
records before and after treatment for Acute 
decompensation [Acute Heart Failure] phase  and thereby 
analyze these markers and correlate with disease. These 
patients are free from conditions like Infection, 
Inflammation and Malignancy, which can influence the 
values of a.CRP b.CBP c.ESR. Under Complete Blood 
Picture[CBP] category two Parameters are chosen. These 
are Total Leukocyte Count[TLC] and Platelet to 
Lymphocyte Ratio[PLR]. Proforma for entry of study 
variables is prepared for data entry and data is subjected to  
soft ware SPSS-16.0 for analysis by Paired T 
test[statistical],there by furnishing the results of study.  
 

RESULTS 
 

The study showed Mean &Standard Deviation values of C-
reactive Protein as 13.99[+/-11.15 ] and 1.68[+/-6.0],for 
Total Leukocyte count as 12155[+/-11030] and12100[+/-
14163]and Platelet to Lymphocyte ratio 119[+/-22.20] and 
130 [+/-27.28].The Values of Erythrocyte Sedimentation 
rate are 11.04[+/-17.06]and 5.32[+/-5.15]  before and after 
treatment respectively. The P values for CRP is 
0.00[<0.05], for TLC its 0.91[>0.05] ,for PLR it is 
0.046[<0.05] and for ESR its 0.018[<0.05]. 
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The causes of Chronic Heart Failure in present study 
include 
1.Ischemic[56%]  
2.Rhythm disorders[8%] 
3.Chronic Kidney Disease[8%] 
4. Thyroid disease[8%]     
5.Hypertension[6%], 
6. Cardiomyopathy[6%] 
7.Inflammatory Heart Disease[4%] 
8.Valvular Heart Disease[4%] 
 

DISCUSSION 
 

Chronic Heart Failure is a complex multi step disease with 
varied etiologies and many Pathogenetic Mechanisms, 
which include Haemodynamic, Immunological/Inflammatory 
and Coagulation abnormalities along with Haematological 
changes that predispose to the Condition. There is also 
definite role for Neurohormonal mechanisms. The role of 
Inflammation in Cardiac Failure is proven in many studies 
due to the fact that CRP is raised which is marker of 
Inflammation. C-reactive Protein leads to induction of 
Adhesion molecules in injured Cardiac tissue, with 
consequent recruitment and activation of Monocytes [M2 
sub type] that are responsible for Cardiac Remodelling. 
Evidence for Monocyte activation is shown by increased 
Neopterin [marker of Monocyte activation],which also 
correlated with raised TNF-alpha, another marker of 
Inflammation11.Stimulation of Neurohormonal pathway in 
patients with Cardiac failure  happens to maintain Cardiac 
output initially by increased Cardiac contractility and 
Sodium/water retention but later can exert adverse  effects 
on Cardiovascular System [Apoptosis] ,as shown by clinical 
improvement in Heart failure patients by use of 
Neurohormonal antagonists[Adrenergic and Angiotensin 
Inhibitors]12. Haemodynamic model for Cardiac failure is 
best seen in patients with Chronic Kidney Disease who 
develops Chronic Heart Failure, wherein elevated preload 
and after load due to hypervolemia and hypertension can 
induce compensatory Cardiac remodelling in the form of 
Left ventricular hypertrophy ,which maintains cardiac 
function13.Studies have shown the relation of Erythrocyte 
Sedimentation Rate [ESR] with severity of disease in Heart 
Failure Patients ,which also correlated with Fibrinogen 
levels14.Literature also proved that Fibrinogen levels were 
higher in patients with Heart Failure in relation to Control 
subset, and levels also correlated with severity of Heart 
Failure15.Platelet to Lymphocyte ratio [PLR] is a new 
marker of Inflammation. High PLR[›110] with significant p- 
value[‹0.05]has shown poor prognosis in Heart Failure 
Patients in some studies due to fact that it may initiate 
Inflammatory response16.These findings also matched the 
findings of current study.[p‹0.046].Angiogenin can serve as  
marker of Cardiac remodelling due to its role in 
Angiogensesis17.IL-6 represents marker of Heart Failure  in 
acute post ischemic phase ,which can be potential 
therapeutic target18.ANP/BNP[Atrial and Brain Natriuretic 
peptides] serve as markers of heart wall strain and useful 
for both diagnosis and for treatment monitoring19.Studies 
have suggested Galectin-3 and Soluble suppression of 
tumorigenecity -2[Gal-3,Sst2] as markers of Cardiac 
Fibrosis, which were investigated but not proved 

still20.Prognostic value of raised Total Leukocyte count in 
patients is reported ,to correlate with high  hospitalization 
rate ,with significant P value[‹0.05],which is in contrast to 
present study[P value-›0.05]21.The prognosis and outcome 
of Heart Failure depends on type of Heart Failure ,that is 
Acute Heart Failure or Chronic Heart Failure. Acute Heart  

Failure is defined as episodic symptomatic 
deterioration, while Chronic Heart Failure is defined as 
patient having heart failure for some time and now free of 
symptoms for more than a month, with a one year survival 
of 55-65% and 80-90% respectively22.General poor 
prognostic indicators are decreased Ejection Fraction[EF] 
Rhythm disorders, Kidney impairment and less Functional 
status23.Primary prevention strategy for Chronic Heart 
Failure in Community can include maintenance of Healthy 
Life Style by adoption of Well Balanced Diet, Regular 
Exercise and avoidance of Stress along with Smoking 
cessation, which can prevent  

Life Style Diseases, like Hypertension, Coronary 
Heart Disease and Diabetes Mellitus, leading to overall 
Control of Chronic Heart Failure24.Studies have shown the 
beneficial effect of Exercise in patients with Chronic Heart 
Failure by improving their function status25. 
 

CONCLUSION 
 

This study is an attempt to find readily available, 
inexpensive and reliable markers of Chronic Heart failure 
.The results of study reveals the significance of CRP, 
Platelet to Lymphocyte ratio[PLR] and ESR with  P values 
of less than 0.05 ,which suggests them to be used as 
markers of diagnostic , prognostic utility and to monitor 
treatment response in patients with Chronic Heart Failure. 
Our Findings Correlated with findings from other studies. 
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Table 1: Proforma 
Markers after treatment Markers before treatment CAUSE DIAGNOSIS GENDER AG E O..S 

ES
R 

CBP CRP ES
R 

PBC CRP      

PLR TLC CLP CLP 

8 88 5..1 ..50 51 515 55.1 12 IM FH I 01 5 

1 5.8 8.8 ..20 0 55. 55.2 ...8 IM FH H .8 1 

0 510 8.. ..20 1 50. 8.0 51.88 IM FH I 11 0 

52 52. 8.8 2.. 8 5.1 5... 5.. IM FH I 10 2 

1 528 55.. ...0 . 518 55.5 50.8. IM FH I .. . 

5 51. 5..8 ..8. 5 521 8.. ..500 IM FH H 08 0 

5 528 8.1 ..8. 2 55. 5..5 11 IM FH H 2. . 

1 552 55.5 ..01 1 521 55.2 12.02 Cardio-
myopathy 

FH I 00 8 

0 521 5..1 ..81 8 555 5..0 ..58 IM FH H .8 8 

8 510 5..5 ..8. . 518 8.. 0.52 FC. FH I 0. 5. 

52 .1 55.1 ..00 1. 55. 55.8 12.1 IM FH H 20 55 

0 508 8.1 ..08 5 501 5..5 ..8. IM FH H 11 51 

5 555 5... ..88 5 51. 55.0 58.0 Valve 
disease 

FH H .8 50 

1 501 55.0 ..88 8 82 5... ..00 IM FH H 08 52 

1 555 8.. ...0 5. 5.5 8.. 5..10 IM,II FH I 00 51 

5 521 8.1 ..80 8 81 51 15.1 IM FH H 2. 50 

18 5.. 51.5 ..88 10 515 8.0 0.52 IM FH H 0. 5. 

0 510 55.5 ...0 51 5.0 8.8 10.0 IM FH I 01 58 

8 551 5..2 ..8. 5 5.. 51.1 ..5. IM FH H 0. 58 

8 521 8.1 ..8. 8 55. 5..8 ...0 IM FH I 11 1. 

0 511 51.1 ..28 55 550 55.. ..08 IM FH I 20 15 

0 50. 8.8 ...0 1 522 55.1 18.0 IM FH I 18 11 

5 500 8.. ..88 5 51. 8.8 11.0 IM FH I 11 10 

5 5.. 5..1 ..20 5 88 5..1 11.0 IM FH I .8 12 

1 5.8 5..2 ..01 0 5.8 5..2 10.8 IM FH I .. 11 

2 518 8.1 ..8. 1 5.. 55.0 00.1 IM FH I 20 10 

2 82 8.5 ..01 55 508 5..8 12.5 IM FH H 10 1. 

0 510 8.. ..20 1 50. 8.0 51.8 Cardio-
myopathy 

HF  I .0 18 

1 528 55.. ...0 . 518 55.5 50.8 TPPFRCFH I .. 18 

https://www.radcliffecardiology.com/authors/jacqueline-h-morris
https://www.radcliffecardiology.com/authors/leway-chen
https://www.radcliffecardiology.com/authors/leway-chen
https://www.cfrjournal.com/articles/exercise-training-heart-failure
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FIMT 

8 511 5..5 ..8. 8. 518 8.. 0.52 FC. FH I 00 0. 

52 .1 55.1 ..00 1. 55. 55.8 .12.1  IRSPTP
IMCMO 

FH H 20 05 

0 521 8.1 ..80 5 81 51.5 15.1. IM FH H 11 01 

8 551 5..2 ..8. 5 5.0 51.1 ..5. IM FH H .. 00 

0 510 55.5 ...0 51 51. 8.8 23.3 IM FH I 88 02 

8 521 8.1 ..8. 1 55. 55.1 18.0-  Hyperthyr
oidism 

FH I 11 01 

ITPTRPOMTHCRPM
CPRTCIR.C 

RITPTRPOMBRHSP 
CPRTCIR.C 

PTUOR IMTO.SOMO OR.IRP TOR O..S 

RO
P 

PBC PPC RO
P 

PBC PPC      

 CLP CLP   CLP CLP       

0 5.. 5..1 ..20 1 88 55.1 18.0 HYPER 
THYROID 

FH I .8 00 

2 518 8.1 ..8. 10 5.. 8.0 0.52 II FH I .. 0. 

2 82 8.5 ..01 55 508 5..8 12.5 PTI FH H 00 08 

0 510 55.5 ...0 51 5.0 8.8 10.0 HYPER 
THYROID 

FH I 01 08 

5 500 8.. ..88 10 51. 8.0 0.52 CKD FH I 11 2. 

5 521 8.1 ..80 8 81 51.5 15.15 OVC FH H 82 25 

5 555 5... ..88 5 51. 55.0 58.02 VTLVR 
IaDsiD 

FH H .5 21 

8 511 5..5 ..8. 8. 518 8.. 0.52 FC. FH I 80 20 

0 511 51.1 ..28 55 550 55.. ..08 PTI FH I 20 22 

1 88 5... ..50 0 51. 5..1 12 FC. FH I 01 21 

0 522 5..1 ..81 8 555 5..0 ..58 PTI FH H .8 20 

0 5.. 5..1 ..20 5 88 5..1 11.0 CRPMPTP
IMCMO 

FH I .8 2. 

52 52. 8.8 2.28 8 5.1 5... ...1 OVC FH I 10 28 

52 .1 55.1 ..00 1. 55. 55.8 12.1 T.H FH H 20 28 

8 551 5..2 ..8. 5 5.. 51.1 ..5. FRCSCF
RPSMI 

FH H 0. 1. 

 
 

Table  2: CiatsTMCMPsDP 

OMO.MHMPT.PR p-value MVTLUROMTHCRP  
CPRTCIR.C 

BRHSPRMMMViulsD  
CPRTCIR.C 

ailusDVit  
].=1.[ 

 OI/  IRT.  OI IRT. 

‹0.05 0.00 0.. 5.08 55.51 50.88 PPC 

›0.05 ..85 52500 .515.  55.0. 51511 CLP 

...1‹ ...20 1..18 0.5  11.1. 585  CLP 

...1‹ 8...5  1.51 1.01 5...0 55..2 ROP 

M 
 

 


