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                               ABBREVIATIONS 

 

ACS-Acute coronary syndrome 

AKI-Acute kidney injury 

CKD- chronic kidney disease 

NRF-Normal renal function 

URI-Unrecognised renal insufficiency 

RRI-recognised renal insufficiency 

ARB- angiotensin receptor blocker 

eGFR-estimated glomerular filtration rate 

SCD-sudden cardiac death 

CPR-cardio pulmonary resuscitation 

CP-chest pain 
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                                      INTRODUCTION 

                                 Renal   insufficiency  is  a  well known  predictor  of  worse 

outcomes  in  patients  with  different  cardiovascular diseases. Decrement of  every 10 

unit  of  estimated  glomerular  filtration  rate  is   linked to   a  10% increase  in the risk 

for death  and nonfatal adverse  cardiovascular  outcomes. In spite of its clinical 

significance, renal dysfunction is a undiagnosed comorbidity in acute coronary  syndrome  

patients 1 . Unrecognized  renal  insufficiency  is  present  in  20% of  patients with  acute  

coronary  syndrome  .  

 

 Assessment  of  renal  function  is  routinely  based  on serum  creatinine  value  of  the 

patient. It has been observed that acute coronary syndrome patients with   normal or 

slightly elevated creatinine, may be having   significant renal insufficiency2.  These  

group  of  patients   should  considered   as   a  high   risk  population   as  it  is  a  

predictor  of  bad   outcome  in acute coronary  syndrome  patients  . 

 

 

                                 Despite these impressive statistics and being preventable and 

treatable, unrecognized renal dysfunction continues to be neglected in acute coronary 

syndrome. This group of patients should be recognized as fast as possible and should be 
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referred for angiogram and CABG like procedures to lessen the mortality from acute 

coronary syndrome.  

 

                                    Information available on the impact of acute kidney injury on the 

outcome of acute coronary syndrome is limited. This may be due to the absence of 

standardization in the definitions or diagnosis of acute kidney injury. Causes of AKI in 

ACS is multifactorial. It may be due to underlying real dysfunction, negative impact of 

iodinated contrast, impaired cardiac output with arterial underfilling, and increased 

venous congestion with venous overfilling etc3. 

                                           

                                   Observational studies have shown that acute coronary syndrome is 

having an association with unrecognized renal insufficiency. Studies have also shown 

that AKI is an independent risk factor for late mortality in acute coronary syndrome 

patients.1-3  In this study eGFR has been calculated for patients with acute coronary 

syndrome at the time of admission and followed up after 3 months. In this study, we have 

correlated eGFR with predisposing factors, complications at the time of admission and 

mortality rate within 3 months.  
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                                                    AIMS OF THE STUDY 

 

 
1.To estimate eGFR and s.creatinine in patients with acute coronary syndrome and to find 

out the prevalence of unrecognized renal insufficiency in ACS patients. 

 

2. To compare the eGFR patients with acute coronary syndrome and its relation with 

factors like age, sex , risk factors like diabetes mellitus, hypertension ,previous MI, 

previous CVA, smoking  etc. 

 

3. To follow up and determine renal function test and eGFR  acute coronary syndrome 

patients after 3 months of MI  and see its effects on mortality rate 
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                                  JUSTIFICATION OF STUDY 

 

1. AKI in ACS is a multifactorial phenomenon that involves interplay among the 

following features: underlying renal dysfunction, negative impact of iodinated contrast, 

impaired cardiac output with arterial underfilling, and increased venous congestion with 

venous overfilling.3 

 2. The reported incidence of ACS-associated AKI is highly variable, ranging from 5% to 

55%. 

 3. SCr concentration is an unreliable measure of kidney dysfunction in the acute setting. 

When glomerular filtration rate acutely decreases, SCr rises slowly (usually within days) 

and may not change until about 50% of kidney function has decreased4.  

4. AKI impacts short-term prognosis in those with ACS. In particular, a significant 

progressive increase in in-hospital mortality was observed in patients with ACS between 

those without AKI and those with stage 1, stage 2, and stage 3 AKI (1% vs. 9.5% vs. 

43%). 

5. One-year mortality in patients with acute myocardial infarction is also impacted by the 

severity of AKI. 

 6. Even a transient increase in SCr >0.5 mg/dl in patients with ACS is independently 

associated with a twofold increase in 6-month mortality. 

 7. Renal blood flow and clearance function may remain impaired for a prolonged period 

of time after AKI, even though SCr may normalize.  
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8. About 40% of patients developing AKI during ACS had evidence of persistent 

deterioration of AKI (>25% or >0.5 mg/dl increase in SCr above baseline), and this was a 

strong independent predictor of 5-year mortality.5 

 9. Many studies point out, “The majority of patients with AKI are not being routinely 

followed by nephrologists, and follow-up for mild AKI barely exists in the current 

clinical practice.” The authors opine that “filling this gap may represent a major 

opportunity for a significant improvement in the care of this population.”6 
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REVIEW OF LITERATURE 

 
 ASSESSMENT OF KIDNEY FUNCTION 

 

   

The most important step in the recognition and monitoring of acute and chronic kidney 

disease is the assessment of kidney function. Creatinine measurement has become the 

most  preferred method for routine clinical monitoring of renal function. But, kidney 

function is best reflected by the glomerular filtration rate. 

PATHOPHYSIOLOGY 

GFR is defined as “sum of the filtration rates of all functional nephrons”. The normal 

GFR is 125 mL/min/1.73m2  in men and 100 mL/min/1.73 m2 in women .A decrease in 

nephron numbers may not always result in a decline of GFR, as the remaining nephrons 

can increase filtration rate to  compensate. Changes in GFR parallels changes in overall 

filtering capacity of the kidney.Damage to the glomerular architecture may initially 

manifest as proteinuria only. Likewise, damage to the tubules results in solute wasting or 

concentration defects.7 

 

DIAGNOSTIC TESTING 

CREATININE 

Creatinine is a metabolic product of creatine derived mainly from myocytes and dietary 

meat. The typical daily production rates are 20 to 25 mg/kg/day in men and 15 to 20 
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mg/kg/day in women. Persons with high muscle mass will be having high creatinine 

production, compared to those with low muscle mass. The normal range for creatinine is 

reported between 0.4 and 1.5mg/dL. Kidney eliminates creatinine mainly by glomerular 

filtration and, to a lesser extent, by proximal tubular secretion .Glomerular filtration rate 

accounts for more than 90% of creatinine elimination. Creatinine is not absorbed or 

metabolized to any significant amount in kidney.6 

 

Creatinine is clinically more used to track kidney function, as it accumulates when renal 

elimination is compromised. An increase in creatinine suggests a reduction in GFR. 

Likewise, a decrease in creatinine suggests an improvement in GFR. It is important to 

understand that a change in plasma creatinine does not always correlate with decline in 

renal function in a linear fashion (diagram 1)8 ie A small increase in creatinine at a lower 

creatinine level may signals greater decline in renal function, compared to same increase 

in creatinine when the baseline creatinine levels are high. 

 

 Creatinine is not a perfect marker due to the variable contribution of tubular secretion of 

creatinine. When the renal function declines, tubular secretion of creatinine increases. 

Because of this, creatinine based estimation of GFR can overestimate renal function 

because of the increasing proportion of creatinine eliminated by tubular secretion in renal 

failure.  In addition to that, intra-laboratory variation are also present for measurement of 

creatinine.8 
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UREA 

Urea elimination by kidney is more complex than that of  creatinine. This is what  renders 

blood urea nitrogen as not a useful marker of kidney function .Elevation in blood urea 

nitrogen may be due to many reasons like gastrointestinal bleeding, steroid use and 

parenteral nutrition . Reduction in blood urea nitrogen can be seen in malnutrition and 

liver disease. Blood urea nitrogen will become more informative when the ratio of BUN: 

creatinine exceeds 20:1.It will give clue regarding pre renal AKI.  
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CLEARANCE 

Clearance means “quantity of fluid which completely cleared of a marker over a definite 

period of time.” It is commonly expressed in mL per minute. Marker for clearance should 

be biologically inert, freely and completely filtered by the glomerulus. It should be 

neither secreted nor absorbed by tubules. It should not be degraded by the kidney. GFR 

can be calculated from the measurements of the markers’ clearance with the help of an 

ideal marker.   

ie GFR=(U marker × volume of urine/P marker)1440 

U marker  concentration of the marker in the urine. 

Volume of urine is the volume produced over 24 hours(in mL) 

P marker  concentration of the marker in the plasma. 

Value of 1440 has been used to convert the units to mL  per minute.(1440 minutes in 24 

hours). 

The classic gold standard marker for the measurement of creatinine clearance is inulin. 

But, many substances has been superceded inulin such as iothalamate, 

diethylenetriamine, pentaacetic acid, iohexal ethylene diamine tetra acetic acid. These 

substances are very useful in the accurate measurement of GFR. They used to use in 

special circumstances which require more precision than estimates from creatinine 

clearance. 

CREATININE CLEARANCE 
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Creatinine clearance is not an ideal marker due to the contribution from tubular secretion. 

But  it  can be measured easily and can be used clinically to estimate GFR. Creatinine 

clearance can be done through equation based estimations or by 24 hour urine collection. 

Following equations are the most commonly used equations based on creatinine to find 

out the  kidney functions in adults9 

1. Cockcroft-gault equation 

2. MDRD formula 

COCKCROFT – GAULT EQUATION 

Estimated creatinine clearance =(140-age)×weight in kg×0.85(if 

female)/72×plasma creatinine. 

This formula originally developed to use in male inpatients .But, later found to be useful 

in other populations too. 

      The main drawbacks of this equation  

1. difficult to measure the actual lean body  weight of the patient 

2. overestimation of true GFR with creatinine clearance with lower levels of kidney 

function.  

MDRD EQUATION 

Estimated GFR=186×(Scr)-1.154×(age)-0.203*0.742(if female)*1.21(if African 

American) 

The MDRD formula originally found out in established outpatient CKD patients using 

iothalamate renal clearance as reference. MDRD formula correlates good in CKD 
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patients with GFR<60mL/min/1.73m2..But  there are certain situations where 24 hour 

urine collection is better than MDRD formula. 

1. GFR>60 ml/min/1.73 m2. 

2. Age < 18 and > 70 

3. Extremely body size 

4. Severe malnutrition 

5. Pregnancy 

6. Skeletal muscle disease 

7. Paraplegia or quadriplegia 

8. Vegetarian 

9. Rapid change in renal function 

10.advanced kidney disease 

MDRD formula has been adjusted for African American population but not for Hispanics 

or Asian popoulations. MDRD formula primarily developed in white population not 

having diabetic kidney disease.10 

Both these equations might be less accurate in populations with different ethnicities 

outside the united states. 

24 HOUR CREATININE CLEARANCE 

This has been used as a semi gold standard for evaluation of kidney function in clinical 

practice, especially when equations may not be sufficiently accurate. 

PROPER STEPS IN 24 HOUR URINE COLLECTION 
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1.after waking up in the morning, empty the bladder completely and discard urine. 

2.save all subsequent urine samples during the rest of the day  and through the night. 

3.The next morning, save the first urine sample. 

Incomplete urine collection and increasing creatinine secretion can affect the accuracy of 

24 hour urine collection. By calculating total creatinine excretion per kg of body weight, 

we can assess the completeness of urine collection. Measurement of creatinine clearance 

on two different occasions can also help in improving accuracy.7 

ACUTE KIDNEY INJURY 

It is one of the  most commonly encountered  disease in the hospital setting. National 

prevalence of this condition is 13%. Older name of this condition was acute renal failure. 

A mild elevation in serum creatinine is independently associated with high mortality rate. 

Early recognition of AKI is necessary for a treating physician for the better care of his 

patient. 

In the presence of following conditions, criteria for AKI will be met. 

1.abrupt(48 hour)  reduction in kidney function due to a rise in S.Cr by ≥03 mg/Dl 

2.documented oliguria of<0.5 mL/kg/h for more than 6 hours. 

CAUSES OF AKI 

Causes of AKI can be divided into pre renal, renal and post renal causes. Pre renal 

azotemia refers to problems with renal perfusion. It may be due to decreased 

intravascular volume , decreased blood pressure  or it may be due to decreased effective 

circulating volume. Post renal azotemia may be due to obstruction to the urine flow and 
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account for 5% to 15% of all cases of AKI. Intrinsic renal injury may be from glomerular, 

microvascular, interstitial or tubular causes.11-14  

The following diagram depicts the various causes of AKI. 

 

CLASSIFICATION 

Several classification criterias are available for AKI. Commonly used classification 

systems are AKIN (Acute Kidney Injury Network) and RIFLE (Risk .Injury, Failure, 

Loss, End stage renal disease). AKIN, which categorizes the severity of AKI has been 

evolved from RIFLE. Even though the terminology has been changed from ARF to AKI, 

the disease again subdivided into pre renal, post renal and intrinsic renal injury. 
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AKIN SYSTEM OFCLASSIFICATION OF AKI

 

                   RIFLE CLASSIFICATION SYSTEM OF AKI 

 

 PRERENAL KIDNEY DISEASE 

Pre renal AKI is the most common cause of acute kidney injury. It is a state in which  

renal parenchymal function is preserved and is responding promptly to diminished 
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perfusion. As the integrity of the parenchymal tissue is preserved, timely restoration of 

perfusion and glomerular ultrafiltration pressure should  correct glomerular filtration rate. 

CAUSES OF PRERENAL AKI 

1.intravascular volume depletion 

2.Decreased effective circulating volume 

3.Renal vasoconstriction 

4. Pharmacological agents that impair autoregulation and GFR 

PATHOPHYSIOLOGY 

The pathognomic feature of pre renal failure is decreased perfusion of the kidney. There 

are a lot of immediate systemic and renal compensatory responses, including 

neurohumoural responses which re stores blood flow and GFR. The adrenergic system 

maintains blood pressure. A decrease in blood pressure results in increased sympathetic 

activity, which in turn leads to increased peripheral vascular resistance. Thereby, cardiac 

output increases, leading to restoration of perfusion pressure. As renal vasoconstriction 

due to sympathetic drive may results in decreased renal blood flow, negative 

repercussions may occur in kidney. Sympathetic activity also causes the release of renin 

through beta adrenergic receptors. 

In spite of fluctuations in arterial blood pressure, renal autoregulation maintains a 

constant level of RBF. It mainly depends on two mechanisms namely myogenic response 

and tubuloglomerular feedback. Myogenic response results in afferent arteriolar 

vasoconstriction as a response to in response to external stretching and results in dilation 
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on rise or fall in arterial pressure. Tubuloglomerular feedback leads to afferent arteriolar 

dilatation when the macula densa in the early distal tubule senses low solute delivery. As 

flow increases as result of afferent arteriolar relaxation, glomerular pressure is maintained 

through efferent arteriolar constriction, mediated via renin angiotensin aldosterone 

system.18 

RAAS  

It is having a significant role in renal self-defence. Renin will be released from 

juxtaglomerular apparatus as a response to decreased renal perfusion which ultimately 

results in the formation of angiotensin II. 

Angiotensin II has a variety of effects.  

 It causes arteriolar vasoconstriction 

 It also causes enhanced renal tubular sodium reabsorption by direct stimulation of 

transport in early portion of proximal tubule and increases release of aldosterone 

from adrenal gland. 

 Angiotensin II is having complex efforts on glomerular hemodynamics. It preserve 

GFR by preferential vasoconstriction of efferent arteriole which in turn results in 

increased intraglomerular pressure and thus maintains filtration fraction. With 

increasing activity of angiotensin II, afferent arteriole will also constrict and leads 

to decreased filtration. 
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 It also generates nitric oxide release and stimulates production of vasodilator 

prostaglandins, which protects afferent arteriole from the vasoconstrictive 

properties of angiotensin II. 

 It increases the release of antidiuretic hormone from the posterior pituitary gland, 

which will cause water conservation and excretion of concentrated urine. It also 

causes vasoconstriction and increased peripheral resistance and blood pressure via 

acting through V1 receptors.  

Due to all these autoregulatory mechanisms, renal function can be maintained 

even under decreased effective volume. But if effective circulatory volume 

decreases, renal compensatory mechanisms may be overwhelmed, as the afferent 

arteriolar  vasodilation is no longer adequate to maintain flow.19-22 

 

 

CARDIORENAL SYNDROME 
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Cardio renal syndrome (CRS) is a complex spiral of vascular entity, in which 

problem  of one organ (kidney) may adversely affect the functioning of the other 

(heart) organ. Causes of cardio renal syndrome is multifactorial. It may be due to   

diagnostic and therapeutic intervention like contrast agent, improper diuretic 

usage, non steroidal anti-inflammatory drugs (NSAIDs). The most common 

underlying risk factors that results in renal insufficiency in the setting of heart 

failure or cardiac dysfunction are hypertension, diabetes mellitus, severe 

atherosclerotic disease, elderly age and a prior history of renal insufficiency or 

heart failure. 

 Cardiorenal syndrome is defined as “disorders of the heart and kidneys whereby 

acute or chronic dysfunction in one organ may induce acute or chronic dysfunction 

of the other”. Coexistence of both cardiac and renal disease significantly increases 

mortality and morbidity. It also increases the cost of care and implies an extremely 

bad prognosis.. Decreased estimated glomerular filtration rate (eGFR) found to be 

a potent predictor of cardiovascular complications and mortality. Patients with 

renal insufficiency having an increased risk of developing an adverse outcome 

after acute myocardial infarction (AMI). 

. 

CARDIORENAL CONNECTION 

Both heart and the kidneys are highly vascularized organs (but the kidneys are 

more vascular than the heart). Both these organs are supplied by sympathetic and 
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parasympathetic innervations. These two organs functions together to maintain 

and regulate blood pressure, vascular tone, diuresis, water metabolism, 

intravascular volume homeostasis, peripheral tissue perfusion and oxygenation.23 

 

 Both these organs have endocrine functions with interdependent physiological 

hormonal actions. It is controlled by arterial natriuretic peptide, a vasodilator 

secreted from the heart and renin-angiotensin-aldosterone system (RAAS). It is 

also regulated by vitamin D3 erythropoietin and renalase are all secreted from the 

kidneys. All these hormonal agents are capable of cellular and humoral 

signaling.24 

 

 Dysfunction of either of the two organs can cause dysfunction of the other. Any 

derangement  in the Renin angiotensin aldosterone system, the imbalance between 

nitric oxide (NO) and reactive oxygen species (ROS), the sympathetic nervous 

system and inflammation are the cardiorenal connectors to develop CRS. 

Altogether these connectors  decrease the sensitivity of erythropoietin, and  cause 

renal anemia that also aggravates the clinical conditions of cardiac failure 
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PATHOPHYSIOLOGY 

Three main factors have been implemented in the pathogenesis of cardiorenal 

syndrome are the following. 

 (1) low-cardiac output 

(2) elevation of both intra-abdominal and central venous pressures 

(3) neurohormonal and inflammatory activation. 
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Diagram

 

Impaired cardiac output in cardiac failure patient causes underfilling and increased 

venous pressure. As a result of neurohumoural sympathetic activation, systemic 

vasoconstriction increases and this leads to systemic vasoconstriction. This will 

activate RAAS and secretes more angiotensin II, aldosterone, endothelin-I, and 

ADH. It will help to maintain euvolemia through fluid retention and 

vasoconstriction.  
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 DIAGNOSIS 

Early diagnosis of the renal dysfunction is very essential for early treatment of 

CRS. Biomarkers is very useful as these markers will become positive much 

earlier than RFT becomes deranged.. These biomarkers include neutrophil 

gelatinase-associated lipocalin (NGAL),  kidney injury molecule 1 (KIM-1) and 

N-acetyl-β- D-glucosaminidase (NAG)  .These molecules gives an idea regarding 

the  tubulointerstitial damage in AKI. Serum cystatin C level will be elevated even 

much earlier than creatinine.  Cystatin C in the serum  is a marker of reduced 

glomerular filtration whereas urinary cystatin C is a marker of tubular dysfunction. 

Other biomarkers that found to be useful include B-type natriuretic peptide (BNP), 

interleukin-18 (IL-18) and fatty acid-binding protein (FABP).  

 

CARDIORENAL SYNDROME: CLASSIFICATION 

Acute Cardiorenal Syndrome: Type I 

One study proposed that patients with renal dysfunction had a significantly 

increased risk (almost 4 times) of developing an adverse outcome (recurrent acute 

coronary syndromes, revascularization, left ventricular failure, death) after AMI.3 

This entity has specific treatment and prevention strategies. Type I CRS appears in 

the setting of ADHF or cardiogenic shock for a number of reasons, with 

hemodynamic derangements ranging from acute pulmonary edema with 
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hypertension through severe peripheral fluid overload to cardiogenic shock and 

hypotension.22-26 

PREVENTIVE APPROACHES 

The basic principles include avoidance of volume depletion,removal of 

superimposed renal toxic agents (NSAIDs agents,aminoglycosides), minimization 

of the toxic exposure (iodinated contrast, time on cardiopulmonary bypass) and 

possibly, the use of antioxidant agents such as N-acetylcysteine and BNP in the 

perioperative period after cardiac surgery. Use of continuous renal replacement 

therapy (CRRT) provides three important protective mechanisms that cannot be 

achieved pharmacologically as follows: 

(1) it ensures euvolemia and avoids hypo- or hypervolemia;  

(2) it provides sodium and solute (nitrogenous waste products) removal 

(3) by both mechanisms above 

 Practical recommendations for the management of acute decompensated heart 

failure (ADHF) patients with cardiorenal syndrome (CRS). 

           Restrict fluid and sodium intake 

• Increase furosemide dose 

• Use continuous intravenous furosemide 

• Add thiazides or metolazone 

• Add renoprotective dopamine at 2–3 mcg/kg/min 

• Add inotrope or vasodilator (according to systolic blood pressure) 
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• Start ultrafiltration 

• Insert intra-aortic balloon pump 

CHRONIC CARDIORENAL SYNDROME: TYPE II 

This subtype is a separate entity from acute CRS as it indicates a more chronic 

state of kidney disease complicating chronic heart disease22-26 

PREVENTIVE APPROACHES 

Pharmacologic therapies that have been beneficial for chronic cardiovascular 

disease have been either neutral or favorable to the kidneys including use of 

RAAS antagonists, beta-adrenergic blocking agents and statins. 

In addition to that other strategies like glycemic control in diabetes and blood 

pressure control in hypertension . 

MANAGEMENT 

Interruption of the RAAS is the primary aim in the management of Type II CRS. 

However, RAAS blockade can lead to significant decrease in kidney function 

and/or elevated potassium. However, creatinine tended to stabilize, and in many 

instances, improved over the course of the study. In terms of aldosterone blockade, 

drugs such as spironolactone and eplerenone are important adjuncts to therapy in 

patients with severe heart failure. Both CHF and CKD are associated with anemia, 

which is commonly treated with erythropoiesis stimulating agents. Furthermore, 

the action of erythropoietin in the heart may reduce apoptosis, fibrosis and 
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inflammation. Hence, there has been intense interest in using erythropoiesis-

stimulating agents in heart failure patients. 

ACUTE RENOCARDIAC SYNDROME: TYPE III 

In this type III Cardiorenal syndrome, AKI occurs as either a primary event like 

acute glomerulonephritis or secondary event like radiocontrast, exogenous or 

endogenous nephrotoxins, postsurgical, etc .Cardiac dysfunction is very common 

and sometimes  fatal sequela. 

PREVENTIVE APPROACHES 

The major management principle concerning this syndrome is intra- and 

extravascular volume control with the help of diuretics and forms of 

extracorporeal volume and solute removal like CRRT, ultrafiltration, 

hemodialysis. 

MANAGEMENT 

 A common example of Type III CRS occurring in the hospital setting is 

contrast nephropathy, particularly in patients undergoing coronary and other 

angiographic procedures who have risk factors such as pre-existing CKD, 

diabetes, older age or volume contraction. In these susceptible populations, 

prevention may provide the best opportunity to “treat” or avoid Type III CRS. 

Many potential preventive strategies have been studied, including parenteral 

hydration (hypotonic or isotonic saline or bicarbonate), diuretics, 
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mannitol, natriuretic peptides, dopamine, fenoldopam, theophylline and N-

acetylcysteine.22-26 

Treatment of primary kidney diseases such as acute glomerulonephritis or kidney 

allograft rejection may potentially decreases the risk of Type III CRS, but this has 

not been systematically studied. Furthermore, many immunosuppressive drugs 

used for such treatment have adverse effects on the cardiovascular system through 

their effects on blood pressure, lipids and glucose metabolism. 

 

 CHRONIC RENOCARDIAC SYNDROME: TYPE IV 

This subtype of cardiorenal syndrome demonstrating the graded and independent 

association between chronic kidney disease and adverse cardiac outcomes. 

PREVENTIVE APPROACHES 

Meticulous management of chronic kidney disease with blood pressure and 

glycemic control, RAAS blockers and disease-specific therapies, when indicated, 

are the best means of preventing this syndrome. Morbidities of CKD, including 

bone and mineral disorder and anemia, should be managed according to CKD 

guidelines. 

MANAGEMENT 

The management of Type IV CRS is a multifaceted approach focusing 

on the decline of cardiovascular risk factors and complications 

common to CKD patients. These include, but are not limited to, anemia, 
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hypertension, altered bone and mineral metabolism, dyslipidemia, albuminuria and 

malnutrition. Several therapies targeting such uremic complications like anemia, 

homocysteine, calcium phosphate product and hyperparathyroidism are supported 

by observational studies demonstrating the association between adverse 

cardiovascular events and these conditions.22-26 

 SECONDARY CARDIORENAL SYNDROMES: TYPE V 

This subtype of cardiorenal syndrome does not have a primary and secondary 

organ dysfunctions. It occurs in situations where both organs are targeted by 

systemic illnesses simultaneously, either acute or chronic. Examples include 

sepsis, systemic lupus erythematosus (SLE), amyloidosis and diabetes mellitus. 

PREVENTIVE APPROACHES 

There are no proven methods to prevent or ameliorate this form of CRS at present. 

Supportive care with a judicious intravenous fluid administration  and the use of 

pressor agents are needed to avoid hypotension are reasonable. but it won’t help in 

avoiding AKI or cardiac damage. 

MANAGEMENT 

Examples of Type V CRS include a heterogeneous group of disorders 

such as sepsis, SLE, amyloidosis and diabetes mellitus. It is cumbersome to 

formulate a treatment strategy to encompass all of these disorders. But more 

important is, the recognition that injury to one organ is likely to influence or injure 

the other organ and vice versa. Recognition of Type V CRS as an entity in sepsis 
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and other systemic disorders will allow further research into the signaling and 

mechanisms of injury, and allow for the development of rational and efficient 

therapies 
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IMPACT OF RENAL DYSFUNCTION ON ACUTE CORONARY SYNDROME 

  

                   The American Heart Association (AHA) and National Kidney Foundation 

recommend early detection of evidence of kidney disease in patients with or at risk of 

cardiovascular disease. An eGFR of less than 60 mL/min/1.73 m2 is regarded as 

abnormal and signifies increased cardiovascular risk. 

Urine microalbuminuria is useful for detecting CKD in younger patients (age <46 years) 

whereas eGFR is more useful in older patients (age ≥46 years). However, when deciding 

overall risk of cardiovascular disease, both parameters are to be used in the same patient 

because the risk of cardiovascular events increases with decreasing eGFR and increasing 

microalbuminuria. 

Assessment of eGFR is important and is recommended for the evaluation of renal 

function and can be done with equations as the Cockroft-Gault equation or Modification 

of Diet in Renal Diet (MDRD) study equation.   

Renal insufficiency is a strong predictor of adverse outcomes in patients with various 

cardiovascular conditions, including acute coronary syndrome.1-3 A study on 14,527 

patients that were enrolled in the Valsartan in Acute Myocardial Infarction Trial 

(VALIANT) demonstrated that even mild renal disease,as assessed by the estimated 

glomerular filtration rates, should be considered a major risk factor for cardiovascular 

complications after a myocardial infarction.1 Each 10-unit reduction of the estimated 
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glomerular filtration rate was associatedwith a 10% increase in the risk for death or 

nonfatal adversecardiovascular outcomes.  

Despite its clinical significance, renal insufficiency is a frequently unrecognized 

comorbidity in acute coronary syndrome patients. While the assessment of renal function 

has been routinely based on serum creatinine, a significant proportion of patients with 

serum creatinine levels slightly above the upper limit of the normal range or even within 

the normal range have impaired renal function, often even significant renal dysfunction. 

It has been demonstrated thatamong patients with normal serum creatinine undergoing 

primary percutaneous coronary intervention, up to 30% will be found to have significant 

renal dysfunction (defined as estimated glomerular filtration rate <60 mL/min). 

 

However, the prevalence of this unrecognized renal insufficiency, and even more 

importantly, its prognostic significance in the\ general population of acute coronary 

syndrome patients, has not been studied yet. The aim of our study was to determine the 

prevalence of unrecognized renal insufficiency in a large unselected population of 

patients with acute coronary syndrome and to assess its clinical significance compared 

with recognized renal insufficiency and normal renal function. 
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                                           MATERIALS AND METHODS 

 

                                           This   study   was   carried  out  in  Department  of  General 

Medicine , Department of Cardiology And Department of Nephrology  at Government 

Stanley Medical College and Hospital , Chennai during the period between  December  

2016 and August 2017. This study has been  ethically approved by the Ethical Committee 

of Government Stanley Medical College, Chennai  

                                        

                                            This  study  is  a  cross  sectional  study ,  enrolling  100 

patients  having  acute coronary syndrome. Cases  were  selected  from   those  who  were  

admitted  in  medical  and  cardiology  wards  during  the  study  period  ,  after  

confirming  the  diagnosis  via  enzymatic  and  ECHO  studies. This  study  has been  

done  to  find  out  the  incidence  of  unrecognized  renal  insufficiency  in  a population  

of  patients  with  coronary  syndrome and  their  follow  up  after   3  months. 

 

INCLUSION CRITERIA : 

1. ST Elevation MI 
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2. Non ST elevation MI 

3. Unstable Angina 

4. Both sex   

5. Patients willing for informed consent 

 

 

EXCLUSION CRITERIA: 

1. Acute coronary syndrome patients with cardiogenic shock 

2. Chronic kidney disease 

3. Age  more than 70 years 

 

 

          

                                Applying all these criteria, 100 acute coronary syndrome  

patients were selected and included in the study after taking their informed 

consent.  Chronic  kidney  disease  patients  has  been  ruled  out  by  taking 

history,  clinical  examination,  appropriate  hematological,  urine  analysis  and 

radiological  investigations. 
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                        SUPPORTING LITERATURE 

Various studies, though with pitfalls, have shown the adverse outcomes of both 

transient and persistent AKI on ACS. In a study by Goldberg et al. of 1,038 

patients with ST-segment elevation myocardial infarction (STEMI) in the presence 

or absence of worsening renal function, it was seen that 9.6% patients developed 

worsening renal function during hospitalization, which was associated with an 

adjusted odds risk (OR) of 11.4 for in-hospital mortality and 7.2 for 1-year 

mortality. 

In a retrospective cohort study by Newsome et al.4 in 210,981 patients which 

included 87,094 elderly patients who were discharged after hospitalization for 

AMI, it was seen that absolute changes in the SCr values of 0.1 mg/dL, 0.2 mg/dL, 

0.3–0.5 mg/dL and 0.6–3.0 mg/dL were all independent risk factors for late 

mortality after discharge. It was seen that the incidence of end-stage renal disease 

(ESRD) in patients without an elevation of SCr was 2.3 cases per 1,000 

persons/year, and it was 20.0 cases per 1,000 persons/year for patients with a SCr 

elevation of 0.6–3 mg/dL while, the incidence of mortality was 139.1 cases per 

1,000 persons/year and 274.9 cases per 1,000 persons/year, respectively. It is 

important to note this striking difference in mortality between these elderly 

patients who did not and did develop renal dysfunction, in contrast to only the 

smaller number differences of patients who developed ESRD. 
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Also, in a retrospective study by Parikhet al. of 234,769 patients, it was shown that 

AKI was an independent risk factor for long-term mortality in elderly patients with 

AMI.5 The 10-year survival rate in the severe AKI group was 6.5% in contrast to 

the 31.7% patients without AKI (p < 0.001). 

 

The effects of transient AKI (which showed SCr values which resolved during 

hospital stay) and persistent AKI (which showed SCr values which persisted at 

discharge from hospital), on the outcomes of STEMI patients were studied by 

Goldberg et al.6 in 1,957 patients who were grouped into five, depending on their 

levels of SCr elevations including a control which did not have any increase in 

SCr. It was seen that patients with persistent moderate/severe AKI (SCr elevations 

more than 0.5 mg/dL) had the highest rates of mortality with an adjusted OR of 

2.4 whereas the patients with transient mild AKI (SCr elevation of 0.3–0.49 

mg/dL) had the lowest mortality with an adjusted OR of 1.2, when compared with 

patients without AKI. Interestingly, patients with transient moderate/severe AKI 

had mortality rates similar to those observed for persistent mild AKI, when 

compared with the control group. The limitations of this study, however, were that 

it was a retrospective one and that the RIFLE or AKIN classifications were not 

used. 
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In a study by Marenzi et al.7 in 97 consecutive patients with STEMI and 

documented cardiogenic shock on admission and had received intra-aortic balloon 

pump support and primary PCI, in which AKI was arbitrarily defined as a 25% 

increase in baseline SCr, it was seen that 55% of the patients developed AKI 

during their hospitalization and AKI was associated independently with in-hospital 

mortality (OR: 12.3; p < 0.001).  

 

Thus, available literature shows an association of poorer prognosis with worsening 

AKI and ACS 

 

 

 

                                             METHODOLOGY: 

 

 

   After screening, patients who fulfil inclusion criteria and showing willingness to 

participate in trial has been selected and included in study. A detailed history taking and 

clinical examination was done in all patients.  

• All patients underwent enzymatic analysis and electrocardiography for the 

confirmation of acute coronary syndrome. 

• Blood samples were obtained immediately after ruling out chronic kidney disease 
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• (Complete blood count, Random Blood Sugar, Blood Urea, Serum Creatinine, 

Serum electrolytes, Serum albumin, Urine routine, Electrocardiogram, 

Ultrasonogram Abdomen).  

• Estimated glomerular filtration rate was calculated using modification of diet in  

renal disease formula. 

• The study cohort was stratified into three groups according to renal function 

assessment (patients with normal renal function, patients with unrecognised renal 

insufficiency and patients with recognised renal insufficiency). 

• Patients who were selected for the study followed up for 3 months and renal 

function test repeated. Results analysed and eGFR calculated using MDRD 

formula. 

 

1. Socio-demographic data  : 

Age  

Sex 

Occupation / Income 

Family history 

Life style ( Sedentary if physical activity < 3 METS)  

                Alcohol (> 2 drinks /day) 

Smoking ( > 5 cigarettes or beedis /day) 
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2. Clinical examination : 

    

 Blood pressure measurement : 

                                     Blood pressure( BP) was measured in all subjects, with them         

seated quietly for 5 min in a quiet room after emptying the bladder, with the arm bared 

and supported at the level of the heart and the back resting against a chair. A mercury 

manometer with appropriate cuff size was used to measure the blood pressure. Korotkoff 

sounds phase I (appearance) was taken as systolic BP while phase V (disappearance) was 

taken as a measure of diastolic blood pressure. Two sets of BP readings were taken 30 

min apart in both arms in sitting posture; if the pressures differ the arm with the higher 

pressure was taken. Lower limb BP was also taken in patients less than 40 years of age 

while BP recordings for postural hypotension were measured for those who aged more 

than 60 years. Blood pressure measurement has been done to rule out any patient with 

cardiogenic shock.  

 Other vital signs 

 General and systemic examination 

                   

 

3. Laboratory Data: 

Renal Function Test : 
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                            Blood urea measured with DAM (Diacetyl Monoxime) 

method and serum creatinine with Modified Jaffe’s method. Serum electrolytes 

estimated with absorption spectrophotometry. 

 

Complete blood count 

Chest Xray  

Electrocardiogram 

Ultrasonogram abdomen 

Echocardiogram 

CPK,CPK MB 

Cardiac troponin 

 

4. STATISTICAL ANALYSIS : 

 Collected data was prepared into master chart in Microsoft excel and statistical 

analysis done with IBM  SPSS software version 23. Results were considered 

significant if the ‘p ‘ value was below 0.05. 

To describe about  the data descriptive statistics frequency analysis has been 

done. 

Percentage analysis were used for categorical variables and mean and S.D were 

used for continuous variables. 
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Paired sample t test has been used to find out the significant difference 

between the bivariate samples in paired groups. 

To find out the significance in categorical data, chi-square test and Fisher’s 

exact test was used. 

Kaplan meier survival curves with the mantel haenzel  log –rank test was used 

to compare the probability of mortality  during 3 months  

                                             

 

 

                                                           

 

 

 

 

 

 

 

 

 

                                                          

 



48 
 
 

                                                  RESULTS 

AGE DISTRIBUTION 

  

 

 

  Frequency Percent 
Valid 

Percent Cumulative Percent 

Valid Upto 

50 yrs 

15 15.0 15.0 15.0 

51 - 

60 yrs 

43 43.0 43.0 58.0 

61 -

70 yrs 

42 42.0 42.0 100.0 

Total 100 100.0 100.0   

      
      

 

 

Our study cohort has been divided into 3 groups according to the age group. Maximum 

number of patients presented with acute myocardial infarction fall into the age group 

between 51- 60 years. 

0

10

20

30

40

50

Upto 50 yrs 51 - 60 yrs 61 -70 yrs

AGE  RANGE



49 
 
 

   

                                                                              

                               GENDER DISTRIBUTION 

 

 

 

 

  Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid F 40 40.0 40.0 40.0 

M 60 60.0 60.0 100.0 

Total 100 100.0 100.0   

            

 

Our study population included 40% of female population and 60% of 

 male population. 

 

40%

60%

GENDER DISTRIBUTION

Female Male
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                                    GROUP DISTRIBUTION 

 

 

  Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

 Valid NRF 49 49.0 49.0 49.0 

 URI 40 40.0 40.0 89.0 

 -92.8 -48.3 11.0 11.0 100.0 

 100.0   100.0 100.0   

 

      

 

 

 

 
  Value df 

Asymp. 

Sig. (2-

sided) 

 

Pearson 

Chi-

Square 

13.092a 2 .001 

 

Likelihood 

Ratio 

13.415 2 .001 

 

N of Valid 
Cases 

100     

49%

40%

11%

GROUP DISTRIBUTION

NRF URI RRI
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Our study cohort has been divided into three groups according to the renal function. Our 

study population contain significant percentage of patients with unrecognised renal 

insufficiency. P value is less than <0.05 .So this is statistically significant.  

               GENDER AND RENAL FUNCTION 

 

 

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

NRF URI RRI

GENDER with RENAL FUNCTION

Female Male

NRF URI RRI

Count 11 24 5 40

% within 

Groups

22.4% 60.0% 45.5% 40.0%

Count 38 16 6 60

% within 

Groups

77.6% 40.0% 54.5% 60.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

GENDER F

M

Total

Groups

Total
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There was a statistically significant relation existing between renal function and gender of 

the patients. Our study shows that maximum number of patients in the unrecognized renal 

insufficiency group is contributed by female population.  

                        DIAGNOSIS OF ACS PATIENTS WITH RENAL FUNCTION  

                      

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
13.092

a 2 .001

Likelihood 

Ratio

13.415 2 .001

N of Valid 

Cases

100

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

NRF URI RRI

DIAGNOSIS with RENAL FUNCTION

Anterior Anterolateral Anteroseptal Inferior Posterior RVMI
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There is no statistically significant relation existing between the diagnosis and renal 

function. Diagnosis included anterior, anterolateral, anteroseptal, inferior, posterior, 

RVMI. P value for this is 0.533  

 

 

NRF URI RRI

Count 16 13 7 36

% within 

Groups

32.7% 32.5% 63.6% 36.0%

Count 3 5 0 8

% within 

Groups

6.1% 12.5% 0.0% 8.0%

Count 5 5 1 11

% within 

Groups

10.2% 12.5% 9.1% 11.0%

Count 20 16 3 39

% within 

Groups

40.8% 40.0% 27.3% 39.0%

Count 3 0 0 3

% within 

Groups

6.1% 0.0% 0.0% 3.0%

Count 2 1 0 3

% within 

Groups

4.1% 2.5% 0.0% 3.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

posterior

rvmi

Total

Groups

Total

DIAGNOSIS anterior

anterolateral

anteroseptal

inferior

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
8.994

a 10 .533

Likelihood 

Ratio

10.829 10 .371

N of Valid 

Cases

100
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COMPARISON OF ACS PATIENTS HAVING SYSTEMIC HYPERTENSION WITH 

RENAL FUNCTION 

 

 

 

0%

20%

40%

60%

80%

100%

NRF URI RRI

SHN with RENAL FUNCTION 

NO YES

NRF URI RRI

Count 34 31 5 70

% within 

Groups

69.4% 77.5% 45.5% 70.0%

Count 15 9 6 30

% within 

Groups

30.6% 22.5% 54.5% 30.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

SHN NO

YES

Total

Groups

Total

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
4.236

a 2 .120

Likelihood 

Ratio

3.997 2 .136

N of Valid 

Cases

100
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There is no statistically significant relation existing between systemic hypertension and 

unrecognized renal insufficiency in acute coronary syndrome patients as p value is more 

than 0.05. 

COMPARISON OF ACS PATIENTS HAVING DIABETES WITH RENAL 

DYSFUNCTION 

 

 

  

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

NRF URI RRI

DIABETES with RENAL FUNCTION

NO YES

NRF URI RRI

Count 34 30 4 68

% within 

Groups

69.4% 75.0% 36.4% 68.0%

Count 15 10 7 32

% within 

Groups

30.6% 25.0% 63.6% 32.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

Total

Groups

Total

DIABETES NO

YES
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As per our study, there is no statistically significant relation existing between diabetes 

mellitus and renal dysfunction in acute coronary syndrome patients. 

COMPARISON OF SMOKING AND RENAL FUNCTION IN ACS PATIENTS 

 

  

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
6.004

a 2 .050

Likelihood 

Ratio

5.602 2 .061

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

SMOKING with RENAL FUNCTION

NO YES

NRF URI RRI

Count 43 36 9 88

% within 

Groups

87.8% 90.0% 81.8% 88.0%

Count 6 4 2 12

% within 

Groups

12.2% 10.0% 18.2% 12.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

Total

Groups

Total

SMOKING NO

YES
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In our study we could not find any statistically significant relation existing between 

smoking and renal dysfunction existing in acute coronary syndrome patients. P value is 

more than 0.05.  

COMPARISON OF PRIOR CAD AND RENAL FUNCTION IN ACS PATIENTS 

  

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
.552

a 2 .759

Likelihood 

Ratio

.513 2 .774

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

PRIOR CAD with RENAL FUNCTION

NO YES

NRF URI RRI

Count 39 32 7 78

% within 

Groups

79.6% 80.0% 63.6% 78.0%

Count 10 8 4 22

% within 

Groups

20.4% 20.0% 36.4% 22.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

PRIOR CAD NO

YES

Total

Groups

Total



58 
 
 

 

 

In our study, we could not find out any significant relation between prior CAD and renal 

dysfunction in patients of acute coronary syndrome. p value was more than >0.05.  

COMPARISON OF PRIOR CHF WITH RENAL FUNCTION IN ACS PATIENTS 

  

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
1.488

a 2 .475

Likelihood 

Ratio

1.340 2 .512

N of Valid 

Cases

100

0%

50%

100%

NRF URI RRI

PRIOR CHF with RENAL FUNCTION

NO YES

NRF URI RRI

Count 43 35 9 87

% within 

Groups

87.8% 87.5% 81.8% 87.0%

Count 6 2 2 13

% within 

Groups

12.2% 12.5% 18.2% 13.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

Total

Groups

Total

PRIOR CHF NO

YES
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In our study, we could not any statistically significant relation existing between renal 

dysfunction in acute coronary syndrome patients  and previous CHF. 

COMPARISON OF PRIOR CVA WITH RENAL FUNCTION IN ACS PATIENTS 

  

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
.889

a 4 .926

Likelihood 

Ratio

1.022 4 .906

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

PRIOR CVA with RENAL FUNCTION

NO YES

NRF URI RRI

Count 46 36 10 92

% within 

Groups

93.9% 90.0% 90.9% 92.0%

Count 3 4 1 8

% within 

Groups

6.1% 10.0% 9.1% 8.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

PRIOR CVA NO

YES

Total

Groups

Total
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In our study, we could not find any statistically significant relation existing between  

prior CVA and renal dysfunction occurs in acute coronary syndrome patients. 

COMPARISON OF TYPICAL CHESTPAIN WITH RENAL FUNCTION IN PATIENTS WITH ACS 

 

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
.470

a 2 .791

Likelihood 

Ratio

.474 2 .789

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

TYPICAL CP with RENAL FUNCTION

NO YES

NRF URI RRI

Count 8 5 4 17

% within 

Groups

16.3% 12.5% 36.4% 17.0%

Count 41 35 7 83

% within 

Groups

83.7% 87.5% 63.6% 83.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

Total

Groups

Total

TYPICAL CP NO

YES
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In our study we could not find out any statistically significant relation existing between 

typical chest pain and renal insufficiency occurs in acute coronary syndrome. 

  

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
3.513

a 2 .173

Likelihood 

Ratio

3.001 2 .223

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

KILIP 2+3 with RENAL FUNCTION

NO YES

NRF URI RRI

Count 38 32 7 77

% within 

Groups

77.6% 80.0% 63.6% 77.0%

Count 11 8 4 23

% within 

Groups

22.4% 20.0% 36.4% 23.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

KILIP 2+3 NO

YES

Total

Groups

Total
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As per our study .we could not find any statistically significant relation existing between 

typical chestpain and renal insufficiency occurs in acute coronary syndrome patients 

 

  

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
1.321

a 2 .517

Likelihood 

Ratio

1.214 2 .545

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

STEMI with RENAL FUNCTION

NO YES
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in our study, we could not find out any statistically significant relation existing between 

STEMI and renal dysfunction occurs in acute coronary syndrome.P value is >0.05. 

 

 

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
.032

a 2 .984

Likelihood 

Ratio

.031 2 .984

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

ASPIRIN with RENAL FUNCTION

NO YES

NRF URI RRI

Count 1 3 0 4

% within 

Groups

2.0% 7.5% 0.0% 4.0%

Count 48 37 11 96

% within 

Groups

98.0% 92.5% 100.0% 96.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

Total

Groups

Total

ASPIRIN NO

YES
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According to our study, we could not establish any statistically significant relation 

existing between  aspirin intake and renal dysfunction occurs in acute coronary syndrome 

patients. 

 

 

 

0%

20%

40%

60%

80%

100%

NRF URI RRI

CLOPIDOGREL with RENAL FUNCTION

NO YES

NRF URI RRI

Count 13 10 1 24

% within 

Groups

26.5% 25.0% 9.1% 24.0%

Count 36 30 10 76

% within 

Groups

73.5% 75.0% 90.9% 76.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

CLOPIDOG

REL

NO

YES

Total

Groups

Total
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As per our study, we could not find out any statistically significant relation existing 

between clopidogrel and renal insufficiency occurs in acute coronary syndrome. 

  

 

 

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
1.534

a 2 .464

Likelihood 

Ratio

1.831 2 .400

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

ACIIARB with RENAL FUNCTION

NO YES

NRF URI RRI

Count 2 5 0 7

% within 

Groups

4.1% 12.5% 0.0% 7.0%

Count 47 35 11 93

% within 

Groups

95.9% 87.5% 100.0% 93.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

Total

Groups

Total

ACIIARB NO

YES
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As per our study, we could not find out any statistically significant relation existing 

between  use of ACE inhibitors and ARBs  and renal dysfunction occurs in acute 

coronary syndrome patients. 

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
3.328

a 2 .189

Likelihood 

Ratio

3.874 2 .144

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

BBLOCKERS with RENAL FUNCTION 

NO YES

NRF URI RRI

Count 7 10 2 19

% within 

Groups

14.3% 25.0% 18.2% 19.0%

Count 42 30 9 81

% within 

Groups

85.7% 75.0% 81.8% 81.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

Groups

Total

BBLOCKER

S

NO

YES

Total
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There is no significant relation existing between the use of b blockers and renal 

dysfunction occurs in acute coronary syndrome patients. 

 

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
1.648

a 2 .439

Likelihood 

Ratio

1.635 2 .441

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

ANGIOGRAM with RENAL FUNCTION

NO YES

NRF URI RRI

Count 18 13 7 38

% within 

Groups

36.7% 32.5% 63.6% 38.0%

Count 31 27 4 62

% within 

Groups

63.3% 67.5% 36.4% 62.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

Groups

Total

ANGIOGRA

M

NO

YES

Total
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There is no statistically significant relation existing between patient referred for 

angiogram and renal dysfunction occurs in acute coronary syndrome. 

 

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
3.615

a 2 .164

Likelihood 

Ratio

3.508 2 .173

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

ABORTED SCD with RENAL FUNCTION

NO YES

NRF URI RRI

Count 49 39 10 98

% within 

Groups

100.0% 97.5% 90.9% 98.0%

Count 0 1 1 2

% within 

Groups

0.0% 2.5% 9.1% 2.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

ABORTED 

SCD

NO

YES

Total

Groups

Total
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 In our study we could not find out any statistically significant relation between aborted 

SCD and renal dysfunction occurs in Acute coronary syndrome.  

 

 

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
3.873

a 2 .144

Likelihood 

Ratio

3.553 2 .169

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

CABG with RENAL FUNCTION

NO YES

NRF URI RRI

Count 46 39 8 93

% within 

Groups

93.9% 97.5% 72.7% 93.0%

Count 3 1 3 7

% within 

Groups

6.1% 2.5% 27.3% 7.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

CABG NO

YES

Total

Groups

Total
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In our study we could find out that statistically significant relation existing between 

patient referred for CABG and renal dysfunction occurs in acute coronary syndrome. 

 

 

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
8.247

a 2 .016

Likelihood 

Ratio

5.913 2 .052

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

DCSHOCK with RENAL FUNCTION

NO YES

NRF URI RRI

Count 46 38 10 94

% within 

Groups

93.9% 95.0% 90.9% 94.0%

Count 3 2 1 6

% within 

Groups

6.1% 5.0% 9.1% 6.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

Total

Groups

Total

DCSHOCK NO

YES
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As per our study, there is no statistically significant relation existing between  patients 

undergone DC shock and renal dysfunction in acute coronary syndrome patients. 

 

COMPARISON OF CPR WITH RENAL FUNCTION IN PATIENTS WITH ACS 

 

 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
.259

a 2 .879

Likelihood 

Ratio

.239 2 .888

N of Valid 

Cases

100

0%

20%

40%

60%

80%

100%

NRF URI RRI

CPR with RENAL FUNCTION

NO YES

NRF URI RRI

Count 46 39 10 95

% within 

Groups

93.9% 97.5% 90.9% 95.0%

Count 3 1 1 5

% within 

Groups

6.1% 2.5% 9.1% 5.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

Groups

Total

CPR NO

YES

Total
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There is no statistically significant relation existing between CPR and renal dysfunction 

occurs in acute coronary syndrome. 

COMPARISON OF eGFR IN STUDY POPULATION AT THE TIME OF ADMISSION 

AND AFTER THREE MONTHS 

  

COMPARISON OF CREATININE IN STUDY POPULATION AT THE TIME OF ADMISSION AND 

AFTER THREE MONTHS 

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
1.044

a 2 .593

Likelihood 

Ratio

1.077 2 .584

N of Valid 

Cases

100

63.50

64.00

64.50

65.00

65.50

66.00

66.50

67.00

67.50

68.00

68.50

69.00

Admission time After 3 months

e GFR
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 Here we are comparing creatinine at the time of admission and after 3 months.we are 

also comparing eGFR  at the time of admission as well as 3  months after admission.It is 

found that elevation in creatinine as well as low eGFR  persisting in a significant 

proportion of patients with acute coronary syndrome.This result is found to be 

statistically significant as p value is <0.05. 

MORTALITY AND RENAL FUNCTION IN ACUTE CORONARY SYNDROME 

Mean N

Std. 

Deviation

Std. Error 

Mean

CR admn 1.096 100 .1589 .0159

CR 3 mnth .987 100 .2939 .0294

e GFR ADMN 65.5010 93 15.70155 1.62817

e GFR  3 

mnth

68.5925 93 15.07251 1.56295

Pair 1

Pair 2

Lower Upper

Pair 1 CR admn - 

CR 3 mnth

.1090 .3309 .0331 .0433 .1747 3.294 99 .001

Pair 2 e GFR ADMN 

- 3 mnth

-3.09151 9.70950 1.00683 -5.09115 -1.09186 -3.071 92 .003

Paired Differences

t df

Sig. (2-

tailed)Mean

Std. 

Deviation

Std. Error 

Mean

95% Confidence 

Interval of the 
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0%

20%

40%

60%

80%

100%

NRF URI RRI

MORTALITY with RENAL FUNCTION

Dead Alive

NRF URI RRI

Count 1 3 3 7

% within 

Groups

2.0% 7.5% 27.3% 7.0%

Count 48 37 8 93

% within 

Groups

98.0% 92.5% 72.7% 93.0%

Count 49 40 11 100

% within 

Groups

100.0% 100.0% 100.0% 100.0%

Groups

Total

MORTALITY Dead

Alive

Total

Value df

Asymp. 

Sig. (2-

sided)

Pearson Chi-

Square
8.811

a 2 .012

Likelihood 

Ratio

6.763 2 .034

Linear-by-

Linear 

Association

7.248 1 .007

N of Valid 

Cases

100
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In our study it is found out that mortality rate is high in patients of acute coronary 

syndrome having renal dysfunction either recognised or unrecognised.This result is 

statisticallyy significant as p value is less than 0.05 . 

                           KAPLAN MEIER GRAPH 
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This kaplan meier graph depicts the mortality in the study popuulation.Mortality rate was 

high in those with renal dysfunction.In our study population one death happened in a 

patient with normal renal function and three each in patients with unrecognised and 

recognised renal insufficiency.This is statistically significant as the p value is less than 

0.05. 

                                       STUDY OUTCOME  

Studies on renal insufficiency in patients with  acute coronary syndrome are lacking in 

Indian population. Primary aim of our study was to find out  the prevalence of 

unrecognised renal insufficiency in patients of acute coronary syndrome. Secondary aim 

of our study was to find out the complications in patients with renal dysfunction in ACS 

during the follow up period of three month. 

 

Lower 

Bound

Upper 

Bound

NRF 179.3 0.7 177.9 180.7

URI 175.8 2.4 171.0 180.6

RRI 165.5 7.5 150.8 180.3

Overall 176.4 1.4 173.7 179.1

Groups

Mean
a

Estimate Std. Error

95% Confidence 

Interval

Chi-Square df Sig.

Log Rank 

(Mantel-Cox)

7.555 1 .006
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Our study group comprised of 100 patients with Acute coronary syndrome and we 

followed up this group for a period of 3 months to pick up the complications that they 

have come across this period in the form of sudden death, recurrent MI,arrhythmias etc. 

 

BASELINE CHARACTERISTICS 

The 100 acute coronary syndrome patients included in our study had a mean age of 58.13 

± 9 years and included 40% females. Of them, 49 (49%) patients had normal renal 

function ie estimated glomerular filtration rate >60 mL/min/1.73 m2), 11 (11%) had 

recognized renal insufficiency (serum creatinine >1.2 mg/dL and estimated glomerular 

filtration rate <60 mL/min/1.73m2), and 40 (40%) had unrecognized renal insufficiency 

(serum creatinine<1.2 mg/dL and estimated glomerular filtration rate <60 mL/min/1.73 

m2).Below given table compares clinical and demographic baseline characteristics of the 

3 groups. Patients with renal dysfunction, either recognized or unrecognized, had 

significantly higher rates of most of the traditional cardiovascular risk factors as well as a 

positive history of various cardiovascular conditions compared with patients with normal 

renal function. 

BASELINE CHARACTERISTICS OF PATIENTS ACCORDING TO RENAL 

FUNCTION 

variables Normal Renal 

Function(n=49) 

Unrecognised Renal 

Insufficiency(n=40) 

Recognised Renal 

Insufficiency(n=11)` 

P value 

creatinine 1.05 1.1 1.8 <0.05 
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eGFR 99 57.4 49.2 <0.05 

Age 58.12 67.2 68.5 <0.05 

Female  22.4%(38) 60%(16) 45.5%(6) <0.05 

Diabetes 15(30.6%) 10(25%) 7(63.6%) <0.05 

hypertension 15(30.6%) 9 (22.5%) 6  (54.5%) >0.05 

Prior MI 10( 20.4%) 8 (20%) 4 (36.4) >0.05 

PRIOR CHF 6 (12.2%) 2 (13.8%) 2  (18.2%) >0.05 

PAST CVA 3  (6.1%) 4  (10%) 1  (9.1%) >0.05 

PRIOR 

CABG 

2(7.9%)  3( 9.1%) 3(21.6%) >0.05 

ASPIRIN 23.4% 52.8% 87.1% >0.05 

Clopidogrel 8.9% 24.2% 42.6% <0.05 

Statins 43% 62% 74% >0.05 

ACE-I/ARB 23% 69% 43% >0.05 

B-blockers 12% 37% 52% >0.05 

Total 

cholesterol 

165 188 245 >0.05 

Triglycride 183 194 206 <0.05 

LDL 114 111 109 >0.05 

Hemoglobin 13.6 11.9 10.2 <0.05 
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 Not surprisingly, patients with renal insufficiency were more frequently being treated 

with guideline-based cardiovascular medications. Most cardiovascular risk factors and 

prior cardiovascular diseases were more frequent among patients with recognized as well 

as unrecognized renal insufficiency.Patients with unrecognized renal insufficiency were 

more likely to be women and elderly.  

Similar to patients with normal renal function, almost half of patients with unrecognized 

renal insufficiency presented to the hospital with an STelevation myocardial infarction. 

Prevalence of heart failure at presentation to the hospital was highest among patients with 

recognized renal insufficiencyas well as unrecognized renal insufficiency and it was 

lowest among patients with normal renal function. 

 

All-cause mortality rate at 3 months for the entire study population was 7%. Mortality 

rates were highest in patients with recognized renal insufficiency, followed by patients 

with unrecognized renal insufficiency, and were lowest in patients with normal renal 

function (27.3%, 9.9%, and 2%, respectively,P <.0001).  

HOSPITALIZATION CHARACTERISTICS 

Below given chart presents the hospitalization characteristics of the 3 groups. Patients 

with renal insufficiency, recognized or not,were less frequently admitted to an intensive 

coronary care unit or a cardiology department and had significantly longer hospitalization 

compared with patients with normal renal function. While the vast majority of acute 

coronary syndrome patients with normal renal function underwent coronary angiogram 
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during hospitalization, patients with unrecognized and recognized renal insufficiency 

were less frequently referred for an invasive approach. Furthermore,both groups of 

patients with renal dysfunction were less frequently treated with guideline-based 

cardiovascular medications including antiplatelets, statins, beta-blockers, and 

angiotensin-converting enzyme inhibitors/angiotensin receptor blockers. 

HOSPITALISATION CHARACTERISTICS ACCORDING TO RENAL FUNCTION 

FEATURES NRF GROUP URI GROUP RRI GROUP 

Admission killip 2+3 11  (22.4%) 8 (20%) 4   (36.4%) 

Typical chest pain 41  (83.7%) 35  (87.5%) 7 (63.6%) 

Aborted SCD 0 1  (2.5%) 1 (9.1%) 

ANTERIOR MI 16  (32.7%) 13 (  32.5%) 7 (63.6%) 

STEMI 21  ( 42.9%) 17( 42.5%) 5  (45.5%) 

CCU/CARDIOLOGY 18% 26% 4% 

Internal Medicine 82% 74% 96% 

Hospital stay 5.6 DAYS 7.2 DAYS 9.6 DAYS 

aspirin 48  (98%) 37  (92.5%) 11 (100%) 

clopidogrel 36  ( 73.5%) 30  ( 75%) 10  (90.9%) 

statins 43  (93%) 35  (86%) 8 (81%) 

ACE-I/ARB 47 (95.9%) 35 (87%) 11(100%) 

B-blockers 42(85.7%) 30(75%) 9(81.0%) 
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Coronary angiogram 31(63.3%) 27(67.5%) 4(36.4%) 

DC SHOCK 6.1% 35% 9.1% 

CPR 6.1% 2.5% 9.1% 

 

                                                   DISCUSSION 

 

 

 

 

 Present study demonstrated that unrecognized renal dysfunction is a common  

 

comorbidity in acute myocardial infarction, affecting forty percentage of acute coronary  

 

syndrome patients. Our study also demonstrated that, similar to  patients with recognized  

renal  dysfunction, unrecognized renal dysfunction causes high mortality rate in patients 

with acute coronary syndrome when compared to patients  with normal renal function. 

 Patients with  unrecognized renal dysfunction  rarely referred for coronary angiography.  

 

The results of recent studies about the relationships between renal dysfunction and 

mortality and morbidity after ACS suggest that severe renal impairment is an independent 

predictor of cardiovascular events. Renal impairment is directly or indirectly involved in 

the development of hypertension, hyperlipidemia, endothelial disorders, and 

neuroendocrine disorders. All these are important contributors to the further advancement 

of renal dysfunction in patients with ACS. In our study also, all these conditions were 

significantly more common among patients with renal failure (either recognized or not) 

compared with patients with normal renal function.  
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The American Kidney Foundation guidelines states that the prevalence of coronary heart 

disease increases with decreasing eGFR. A decrease in GFR to < 60 mL/min/1.73 m2 is 

an independent risk factor for coronary heart disease .In our study also, we used eGFR to 

find out unrecognized renal dysfunction in acute coronary syndrome and used MDRD 

formula for the calculation of the same. We also demonstrated that unrecognized renal 

insufficiency is more common in females and older people. This can be explained by the 

frailty and lower muscle mass of these patients that result in significant renal dysfunction 

with normal creatinine levels. 

 

Yuqi Liu and et al found out in their study that, patients with more severe renal 

dysfunction had higher mortality after ACS and were more likely to have hypertension, 

hyperlipidemia, ischemic heart disease, and cardiac dysfunction. So evaluation of renal 

function is an aspect of risk assessment in patients with ACS. Current biomarkers of early 

changes in renal function include microalbuminuria and decreased eGFR. 

 

Several factors associated with renal impairment results in poor outcome in patients with 

acute coronary syndrome .These factors include insulin resistance, renin angiotensin 

aldosterone system activation, endothelial dysfunction, arteriosclerosis, oxidative stress  

inflammation  and increased plasma levels of fibrinogen and homocysteine. Several 
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aspects of progressive renal failure cause changes in plasma composition and endothelial 

structure and function that favor vascular injury. However, the mechanisms underlying 

the impact of renal dysfunction on the prognosis after ACS remain unclear. Significantly 

elevated serum levels of interleukin-6, CRP, and tumor necrosis factor-α have been 

observed in patients with renal failure. These elevated inflammatory cytokine levels are 

associated with increased risk of cardiovascular disease. 

 

                          LIMITATIONS OF THE STUDY 

Our study had a lot of limitations and it has to be considered. 

1 Sample size was very small. 

 

2 Kidney function assessment was solely based on a single serum creatinine value 

measured at the time of hospital admission. There is a possibility that the patient may 

admitted in acute kidney injury. In that case, admission creatinine may not give clue 

regarding their baseline kidney function. To overcome this problem, we have excluded 

patients presented in cardiogenic shock. 

 

3 Our study population has not undergone urine protein creatinine ratio estimation. It has 

been found out earlier that microalbuminuria is an independent risk factor for cardiac 

mortality and morbidity specially, in patients with diabetes, and also among nondiabetics. 
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4.our database included the prevalence of hypertension, but blood pressure values were 

not available. Although blood pressure measurement during hospital admission for acute 

coronary syndrome may not be representative for baseline values, this is still an important 

limitation given the well known association between high blood pressure and renal 

dysfunction. 

 

5.All the equations that are used to estimate the glomerular filtration rate, including the 

MDRD equation, are based on serum creatinine. Due to the tubular  secretion of 

creatinine, these equations mildly overestimate the measured glomerular filtration rate. 

However, they are still considered accurate and are by far the most commonly used mode 

for glomerular filtration rate assessment 

 

6.Cystatin C is an alternative serum measure of kidney function that approximates direct 

measures of glomerular filtration rate and is less influenced by age, sex, race, and muscle 

mass.Studies have shown that the combined creatinine cystatin C equations performed 

better than equations based on either of these markers alone.37 Thus, the association 

between renal function and cardiovascular outcomes in our cohort may be more 

accurately assessed using cystatin C measurements rather than the estimated creatinine 

clearance. However, cystatin C was not measured in our cohort. 

 



85 
 
 

7. Finally, the primary endpoint of our study was all-cause mortality, and we did not have 

any data on specific causes of death, most importantly regarding cardiovascular deaths. 

 

                                               CONCLUSION 

 

 

1. Our study showed that unrecognized renal dysfunction is common among patients 

with acute coronary syndrome and accounts for nearly forty percentage in patients 

with ACS. 

2. Unrecognised renal insufficiency very commonly associated with poor outcomes 

in patients with acute coronary syndrome. 

  

3. All-cause mortality rate at 3 months for the entire study population was 7%. 

Mortality rates were highest in patients with recognized renal insufficiency, 

followed by patients with unrecognized renal insufficiency, and were lowest in 

patients with normal renal function . 

 

4. Various other causes for poor outcome in patients with unrecognized renal 

insufficiency  have to be study. 
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FOLLOW UO eGFR AFTER 3 months 

ADVERSE DRUG REACTIONS, IF ANY 

 

 

 

 



96 
 
 

 

 

 

 

 

INFORMED CONSENT :PREVALENCE  OF UNRECOGNIZED RENAL 

DYSFUNCTION IN PATIENTS WITH ACUTE CORONARY SYNDROME 

 

Place of study:  Govt. Stanley medical college, Chennai 

I ……………………………………………. have been informed about the details of the 

study in my own language. 

I have completely understood the details of the study. 

I am aware of the possible risks and benefits, while taking part in the study. 

I agree to collect samples of blood/saliva/urine/tissue if study needs. 

I understand that I can withdraw from the study at any point of time and even then, I can 

receive the medical treatment as usual. 

I understand that I will not get any money for taking part in the study. 

I will not object if the results of this study are getting published in any medical journal, 

provided my personal identity is not revealed. 

I know what I am supposed to do by taking part in this study and I assure that I would 

extend my full cooperation for this study.   
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 Volunteer:       Witness: 

Name and address        Name and address  

Signature/thumb impression:     Signature/thumb 

impression 

Date:        Date: 

 

 INFORMED CONSENT : PREVALENCE  OF UNRECOGNIZED RENAL 

DYSFUNCTION IN PATIENTS WITH ACUTE CORONARY SYNDROME 

   

நான்இந்தஆராய்சச்ியில்விவரங்களைமுற்றிலும்புரிந்துககாண்டே

ன்.  ஆய்வில்பங்குஎடுதத்ுடபாது, 

சாத்தியமானஅபாயங்கை்மற்றும்பயன்களைபற்றிநான்அறிந்துை்

டைன். 

நான்எந்தகவாருடவளையிலும்ஆய்வில்இருந்துதிரும்பமுடியும், 

அதன்பின்னர,் 

நான்வழக்கம்டபால்மருதத்ுவசிகிசள்சகபறமுடியும்என்றுபுரிந்து

ககாை்கிடறன். 

நான்ஆய்வில்பங்குஎடுத்துபணம்எளதயும்கபறமுடியாதுஎன்றுஅறி

ந்துை்டைன்.  
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இந்தஆய்வின்முடிவுகை்எந்தகமடிக்கல்ஜரன்லில்கவைியிேப்பேஇரு

ந்தால்நான்எதிரக்்கவில்ளல, 

என்தனிப்பே்ேஅளேயாைத்ளதகவைிப்படுத்தப்பேட்ுஇருக்ககூோது. 

நான்இந்தஆய்வில்பங்ககடுப்பதன்மூலம்நான்என்னகசய்யடபாகி

டறன்என்றுகதரியும். 

நான்இந்தஆய்வில்என்முழுஒதத்ுளழப்ளபயும்ககாடுப்டபன்என்றுஉ

றுதியைிக்கிடறன். 

 

தன்னாரவ்ைர ்       சாே்சி  

கபயரம்ற்றும்முகவரி    

 கபயரம்ற்றும்முகவரி 

ளககயாப்பம்  /விரல்டரளக:     ளககயாப்பம் / 

விரல்டரளக: 

 

 

ஆராய்சச்ியாைராகளககயாப்பம்மற்றும்டததி 
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