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ABSTRACT:

Over the past few years, CKD has gained significant attention as a public forum. The
professionals in medicine believe that diabetes and hypertension are the two most important
CKD risk factors: cardiovascular disease s a primary factor contributing factor to morbidity
and death in CKD. In stages three and four of CKD ,the risk CVD mortality doubles ,triples.
The goal of the study is to report risk factors that are conventional, traditional, and non-
traditional. The following are traditional risk factors: smoking, hypothyroidism,
dyslipidemia, diabetes, hypertension, and testosterone, and the non- traditional risk factors
include atherosclerosis, vascular calcification ,and anemia. To further lower the risk of
CKD, we can summarize the connection between the illness and conventional and non-

traditional cardiovascular risk factors.

Key Words :Chronic Kidney Disease, Cardiovascular disease,Vascular Calcification,
Traditional and Non -traditional ,Glomerular Filtration Rate .
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INTRODUCTION:

CKD is likely to rise in frequency world wide and rank fifth in terms of medical condition by
20401 The term CKD refers to a group of non-communicable physiological illnesses that are
connected to a progressive decline in GFR and compromised renal function. renal
impairment linked to chronic renal disease can occur in five stages, ranging from moderate

dysfunction to total failure.?

A patient with moderate to severe renal impairment usually has stage three or stage four
CKD. Within stage three, there are two distinct types of renal impairment: 3A (GFR 45-59
ml/min/1.73 m2) and 3B (GFR 30-44 ml/min/1.73 m2). Stage four GFR ranges from 15 to 29
ml/min/1.73 m2.The final stage of CKD, end-ESRD, occurs when the body's kidneys are
unable to sufficiently remove waste and extra fluid, necessitating dialysis or a kidney
transplant.® Advanced CKD poses a heightened risk of mortality, with the likelihood growing
CKD oescalating with age and certain concomitant conditions. Treatment has been shown to
potentially delay CKD progression, avert complications and decrease (CVD risk. Due to
nonspecific symptoms, CKD often goes undiagnosed until its advanced stage. *As shown in
Table-1, GFR are used to categorize CKD. °

Table :1 Classification of CKD

Stages of
CKD GFR Description

! >90mL/min Proteinuria Renal injury with a normal or elevated

Or structural damage GFRbut additional signs of renal
impairment

2 60-89mL/min Proteinuria GFR slightly declining in conjunction
Or structural damage withfurther renal disease symptoms

3a 45-59mL/min modest decline in GFR

3b 30-44mL/min With or without renal disease symptoms

4 13-29mL/min Severer GFR Reduction
<15 mL/min Renal failure and dialysis
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Glomerular Filtration Rate:

The existence of Multimorbidity is the presence of two or more chronic conditions.
According to a survey, out of 1.8 million patients, 23% of the general population is affected,
withpeoplefromlowersocioeconomicgroupsbeingmoreaffected.°CKD is important. a factor in
morbidity and death often linked to coexisting health issues that lead to adverse outcome
When kidney function degrades, the risk of death rises considerably for people with diabetes
mellitus, mostly because of cardiovascular issues. Diabetes and high blood pressure are key
contributors to CKD and exacerbate both CKD and cardiovascular issues. Resolving
modifiable risk factors can improve life expectancy and quality of life by lessening
cardiovascular complications in CKD patients and slowing CKD progression to end-stage
renal dysfunction (ESRD). "When it comes to their health, people with CKD usually have a
far lower quality of life than people in general.

Complications related to CKD impact all body systems.8Malignant/accelerated hypertension,
severe septicemia, poorly controlled chronic diabetes mellitus, HIV-associated nephropathy,
and focal segmental glomerulosclerosis are the most prevalent diseases worldwide that lead
to end-stage renal disease. Polycystic Kidney disease, specific in born metabolic
abnormalities , and systemic lupus erythematosus(an autoimmune disease) are genetic causes
of ESRD. The most frequently recognized cause of kidney transplantation is diabetes®

CVD RISK FACTORS IN CKD

The notion of CVD risk factors was first presented in 1961 by the Framingham Heart Study
group. They linked previously identified clinical conditions to the development
offutureCVD.!? In patients with CKD, risk factors are categorized as traditional or non-
traditional (figure:1).

Traditional risk factors C KD Non Téaditional sk
' factors
Hypertension Anaemia, vascular
Diabetes, calcification,
Dyslipidemia, Smoking Atherosclerosis
. Hypothyroidism,
Testosterone
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Figure 1: Risk factors for both conventional and non-traditional CKD and CVD in conjunction with

renal disease.

OVERVIEW OF CVD IN CKD:

Chronic renal disease is the main cause of death and a contributing factor to CVD. !The risk of
mortality due to CVD doubles in CKD stage and triples in stage four.!?> Evidence increasingly
suggests that the presence of CKD results in distinct variations in the development and

manifestation of CVD .

A team of experts from around the world detailed the existing understanding and its
implications for patient treatment in critical domains like heart attack and coronary artery
disease. Various cardiovascular illnesses, including congestive heart failure, cerebrovascular
disease, atrial fibrillation, peripheral artery disease, and sudden cardiac death, were discussed
in a clinical update conference called Kidney Disease Improving Global Outcomes
(KDIGO). Figure 2 Outlines the different forms of CVD that could impact individuals with
CKD .An examination among hemodialysis patients in Cameroon revealed significant
incidences of cardiac lesions, with findings including a high prevalence of left ventricular
hypertrophy (60%), valvular calcifications (38%), cardiac failure (36%), and conduction

abnormalities (33%).14

Disordered mineral metabolism Autonomic dysregulation

—y

Metabolic acidosis = Sodium retention

Systemic inflammation Nephrosclerosis

Electrolyte disturbances Endothelial dysfunction

Diminished
Anemia GFR Lost arterial compliance
3
S Hyperuricemia
|
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Cardiovascular > ]
disease Arterial occlusion
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Figure 2: The dual effect of hypertension and CKD on cardiovascular risk . CKD or GFR:

glomerular filtration rate.
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TRADITIONAL RISK FACTORS:

Conventional cardiovascular risk factors are common in CKD patients, playing a substantial
role in atherosclerotic vascular disease development even in early CKD phases. These risk
factors not only impact the larger and smaller kidney vessels but also contribute significantly
to the advancement of CKD and the attendant cardiovascular and cerebrovasular outcomes

through hypertension , insulin resistance /diabetes, dyslipidemia and smoking.

KIDNEY DISEASE WITH HYPERTENSION:
Hypertension ,which is the most significant cause of mortality worldwide and is thought to be

a significant co-morbid risk associated with chronic kidney disease (CKD),is most frequently

caused by CKD. Hypertension is prevalent in around 80-85% of individuals with CKD,with
morepronouncedglomerularconditionsexhibitingagreaterincidenceofhighbloodpressure.The
elevation of systemic blood pressure, irrespective of the underlying CKD cause,accelerates
the decline in GFR,thereby establishing hypertension as a standalone risk factor for ESRD.®
According to earlier studies, those with stage 2-3 CKD who have hypertension are more

likely to experience new or recurring CV events.!’

PATHOGENESIS OF HYPERTENSION IN CHRONIC KIDNEY DISEASE:

Patients with CKD have a complicated and diverse pathophysiology of hypertension that is
frequently resistant to treatment.}”181°The disease high blood pressure causes potential
processes, including hormonal and neuronal alternations, that frequently work in concert to
impair proper blood pressure regulation. The majority of the variables listed below (Figure 3)

contribute to the development of hypertension in individuals with chronic renal disease.

DIABETES WITH CKOD:

Diabetic kidney disease (DKD), previously known as In people with poorly diabetic
nephropathy (DN), a controlled form of both type 1 and type 2 diabetes mellitus, is a leading
cause of death.’?DKD is marked by modifications to the structure and function of the
kidneys, including mesangial expansion, glomerular sclerosis and thickening of the

glomerular and tubular basement membranes.
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Table2:Definition of albuminuria in diabetic kidney disease

Normoalbuminuria <30 mg of urine albumin each day

Amount of urine albumin in a day: 30-300 mg
Moderately increased albuminuria

Urine Albumin to Urine Creatinine Ratio: 30-300
(Microalbuminuria)

Severely increased albuminuria Everyday urinary albumin amount: greater than 300 mg or

(Macroalbuminuria) . . . - :
Urine albumin to urine creatinine ratio;: more than 300

It typically presents with persistent albuminuria, elevated blood pressure, declining elevated
cardiovascular risks, glomerular filtration rate (GFR),and related mortality. As
2014,anestimated 380million individuals worldwide had diabetes, constituting 8.3% of the
global population. Diabetes mellitus contributes to 30-47% ESRD cases worldwide, with
approximately 54.4% of American type 1 diabetic patients eventually requiring renal
replacement therapy (RRT).%

One of the most recognizable clinical indicators of DKD is albuminuria. Historically, the
clinical progression of DKD typically involved the stages of early glomerular hyper filtration
followed by microalbuminuria and macroalbuminuria ,leading to a decline in GFR, primarily
observed among individuals with diabetes type 1 (figure 4).22However, recent research
focusing on type 2 diabetes has shown that many DKD patients do not demonstrate the
traditional stepwise progression described above.This challenges the conventional
understanding of DKD's natural course, indicating that albuminuria in DKD represents a state
that is both active and decaying as opposed to being a straight line. When macro albuminuria

develops, GFR declines often and may eventually lead to ESRD.?3
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FIGURE 3. Schematic illustrating the renin-angiotensin system's function activation in end- stage renal
disease, hypertension, and kidney damage progression. Angiotensin Il (Ang 1) levels rise when the renin-
angiotensin system is activated., resulting in decreased glomerular filtration rate. This activation triggers
,and disruption of antioxidant- oxidant mechanisms, as well as height enedsympathetic nervous system
activity. Reduced GFR leads to uremia, elevated endothelial dysfunction, oxidative stress, and asymmetric
dimethylarginine (ADMA), and impaired nitric oxide signaling. These consequences can exacerbate
sympathetic nervous system activation, vascular changes, inflammation, and systemic hypertension.
Endothelin-1 receptor activation contributes to vasoconstriction, inflammation several effects, including salt
retention, aldosterone release, inflammation, and vascular remodeling n, and hypertrophy. Chronic kidney
disease can also induce vascular calcification, a key cardiovascular complication, further complicating CKD

progressiontowardsend-stagerenaldisease.
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CKDWITHDYSLIPIDEMIA:

Dyslipidemia, a recognized traditional risk factor generally associated with CKD populace, can be
categorized as primary due to genetic anomalies directly impacting lipoprotein metabolism or secondary
due to various conditions like diabetes mellitus, hypothyroidism, sepsis, autoimmune diseases, certain
medications, liver disease, and CRI1.24?°Patients with chronic renal insufficiency exhibit a distinct
dyslipidemia profile compared to the general population, involving a lipoprotein classes across all stages
of the condition. 2

Stages of DN | Renal hypertrophy Incipient DN Overt DN ESRD
Increased kidney and \
Structures glomerular size F:‘r:::;ﬁ;M tmnslon A
GBM thickness b
GFR Increased 20-50% Turn to normal
Albuminuria Microalbuminuria

BP Normal

YEARs

0 (Diagnosis)

Figure4:Thenatural progression and renal alterations found in type 1 diabetes mellitus may
not be the same as those seen in type 2 diabetic mellitus.Diabetic nephropathy ,ESRD, GBM,

GFR ,and blood pressure(BP)are key factors in this context.

Richard Bright likely first observed hyperlipidemia in1836 while noting the "milky serum" of
end-stage renal disease(ESRD)patients.?”2Subsequently,Baghdad and Samkels on identified
hyper triglyceridemic as a hallmark of individuals under going hemodialysis, characterizing
the dyslipidemia associated with CR1.2°Dyslipidemia in CKD is defined by elevated levels of
various lipids such as triglycerides, cholesterol, VLDL ,LDL ,and reduced concentration so
HDL(Table:3).2>%1. An imbalance of lipids including triglycerides, and cholesterol, leads to
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dyslipidemia®.

Lipidsaretransportedtoorgansbylipoproteins,whicharemacormoleculesthatnetertheblood
stream.®334The degree of proteinuria and renal function both affect the lipid profile.
impacting the balance of lipids that are crucial for organ transportation and are delivered by

differing lipoproteins known as VLDL, LDL, and HDL depending on their densities.>>3¢

Moreover, the elevation of LDL in the blood stream is attributed to an elevated a
polipoprotein B (apoB)/apoAl ratio.®’Consequently, dyslipidemia progresses, potentially
necessitating further lipid-lowering modifications for individuals with CKD.3®

SMOKING: It is often recognized that smoking has harmful consequences on almost every
organ, including the kidneys.®A substantial portion of the population is at risk for CKD, with
around30.8millionsmok39A substantial portion of the population is at risk for chronic kidney
disease (CKD), with around 30.8 million smokers. 39A substantial portion of the population
is at risk for chronic kidney disease (CKD), with around 30.8 million smokers.

A substantial portion of the population is at risk for chronic kidney disease (CKD), with
around 30.8 million smokers.*°Regarding smoking, several human studies have
demonstratedthatsmokingcigarettesexacerbatesendothelialdysfunction,oxidativestress,and
glomerulosclerosis, all of which have a detrimental impact on the kidneys and the nervous

system.

Furthermore, since, Tobacco smoking is associated with the development of albuminuria and

has an impact on hemodynamic parameters such as blood pressure and peripheral vascular

resistance another biomarker of cardiovascular disease, the co-occurrence of CKD and

tobacco use may constitute an exceptionally high-risk state. Despite this, much Studies have

been conducted in past on the connection between smoking habit and CKD progression, and

little is known about the etiologic impact of smoking on CV risk and mortality in the context

of CKD.

Furthermore, in individuals Smoking enhances the development and progression of CKD in a
synergistic mannerwith pre-existing CKD risk factors. Overall, the development of renal disease and
new-onset CKD have been linked to smoking in a dose-dependent way. Quitting smoking has a
significant positive impact on one's general well-being and quality of life in relation to health.

Numerous pharmacotherapeutic strategies have been used to help people quit smoking without chronic
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kidney disease .**(Table 4) However, research has indicated that in order to reduce the danger of CKD

linked to recent smoking onset, former smokers must abstain from smoking for more than 20 years,

highlighting the long-lasting negative consequences of smoking.*34
Table4:. Medication-assisted smoking cessation
Dosing Renal Adverse
G Adjustment reactions

Bupropion = After three days, increase = €GFR15-60: Nausea,

to 150 mg twice day from  maximum constipation,

150 mg once daily. 150mg daily insomnia ,headache,

AvoidineGFR tachycardia, weight
<15 loss

Varenicline Day 1-3: 05 mg every day GFR<30: 0.5 headaChe, nausea,
o mg once day as
Day 4-7: twice a day, 0.5 a beginning
mg dose; titrate as | very vivid dreams
necessary to a
maximum dose
day of 0.5 mg twice
daily

sleeplessness, and

End of day 8: 1.0 mg twice a

Treatment should not take

more than 12 weeks.

Nicotine  :>10 cigarettes per day: 12 ~ There is no Headache,
Patch . specific . .
mg per day for six weeks, 14 adjustment irritated skin, and
mg per day for two weeks, = recommen unusually vivid
and then 7 mg per day for ((jlzttlj(t)i%nin nightmares
two weeks serious renal
illness

HYPOTHYROIDISM:

VOLI5, ISSUE 11, 2024

Precaution

Avoid in patients with
a history of seizures,
anorexia nervosa or
bulimia,  psychiatric
disorder,suicidal
thoughts/behaviour
Prescription inhibitors
of monoamine oxidase
Stay away from mental
illnesses and suicidal

thoughts.

Patients with angina or
a recent heart attack
(within two weeks)

should avoid

Many large population-based studies have demonstrated that hypothyroidism is relatively

common in kidney disease, affecting roughly 25% of individuals with moderate-to-advanced

CKD.**"Research has additionally shown an elevated incidence of hypothyroidism as renal

function severity increases. Hypothyroidism was twice as' prevalent in both people with
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eGFR <30 ml/min/1.73 m2 and people with eGFR >60 ml/min/1.73 m2. 45, and every 10
ml/min/1.73 m2 drop in eGFR was associated with a 0.11 mIU/I rise in serum TSH and an
18% greater risk of hyperthyroidism.*’It is still uncertain how precisely thyroid and renal

illness are linked.

Nonetheless, several putative causes have been discovered, such as decreased cardiac
output, modified intrarenal hemodynamics, decreased RAA Sactivity and generation, and
enhanced tubuloglomerular feedback due to modifications to chloride channelexpression.*¢An
analysis of CKD patients' TSH levels revealed a significant correlation between higher TSH
levels (comparing >5.0 mIU/I with >10.0 mIU/L) and post-ESRD mortality, eventhough the
TSH target recommendations specifically for this population have not yet been established.*®

Testosterone:

Males are more likely than females to develop chronic kidney disease (CKD) and for it to
proceed.**Althoughthereasonsforthissexdifferencearenotwell-established,sexhormones  such
as testosterone have been proposed as potential factors.>°The apoptotic pathway mediated by
Fas-FasL is suppressed in the presence of estradiol, and this is how testosterone may cause

harm to renal tubule cells.>?

NON-TRADITIONALRISKFACTORS ANAEMIA:

Patients with CKD have a high rate of morbidity and mortality, in addition to numerous
additional CKD-related medical issues. Anemia, which frequently appears early in CKD and
lowers quality of life, is one of the leading medical conditions affecting this population. It has
demonstrated a high degree of predictive power for adverse outcomes, such as complications
and cardiovascular mortality.>The World Health Organization defines anemia as having a
haemoglobin concentration in adult males and non- menstruation females that is less than
13.0 g/dL, or less than 12.0 g/dL in women who are menstruating. > Anemia in chronic

kidney disease is independently associated with the risk of death.>®

Anemia is associated with adverse cardiac outcomes such as a heightened risk of
myocardial infarction, coronary revascularization, and heart failure readmission. It is also
linked to accelerated left ventricular hypertrophy progression, inflammation, increased

myocardial and peripheral oxygen demand, higher rehospitalization rates, depression, fatigue,
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impaired exercise tolerance, and stroke.>* The decline in erythropoietin production due to
decreasing GFR often underlies anemia in chronic renal disease, although various factors
contribute to this complex process, including shortened red blood cell lifespan, deficiencies in
folate and vitamin B12, insufficiencies in both absolute and functional iron, and the uremic
milieu's suppression of erythropoiesis.>>Erythropoietin is primarily produced by a specific
population of peritubular interstitial cells located in the deep cortex and outer medulla of the

kidneys.>®

Erythropoietin is also produced by the parenchymal cells of the liver, albeit much less.>” The
rateofrenalerythropoietinsynthesisiscontrolledbytissueoxygenationratherthanrenalblood flow.
Production increases as arterial oxygen tension and hemoglobin concentration decrease.®
(Figure: 5)

Figure: 5 Erythropoietin

Vascular Calcification:

As per the definition in Health Science Descriptors, vascular calcification (VC) represents a
condition where the tunica media and intima undergo calcification, leading to thickening and
reduced elasticity in muscle arteries.>® The term "VC" commonly denotes the calcification of

these layers, although They differ from one another in some ways. Usually,intima
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calcificationindicatesadvancedatherosclerosis,seeninatheroscleroticplaquewithinmajorarteries
liketheaortaandcoronaryarteries.Ontheotherhand,mediacalcificationinvolveswidespreadminer
al depositionalongelasticfibers This condition is frequently observed in patients with
metabolic syndrome, diabetes, and CKD. VC is a common issue among CKD patients, and

its prevalence is increasing as renal functionprogressively declines.®°

Studies reveal that compared to patients without chronic kidney disease (CKD), those with
renal disease have more severe and progressivecardiovascular calcifications. Complex
mechanisms in CKD promote the development of VVC. Kidney injury-related changes in iron,
calcium, and phosphate levels upset the biochemical balance and impact vascular cell bone
remodelling. The aetiology of VC in CKD and how it is related to changes in bone and
mineral homeostasis are shown in Figure 6.Pulmonary hypertension(PH),an overlapping
consequence in individuals with renalillness ,is more common in CKD patients with risk

factors such as VC .51

FIGURE-6 Vascular Calcification

Developing chronic Disturbed bone
kidney disease homeostasis

A Serum FGF23 A OPG
V P; excretion P V Klotho
release A FGF23
VA CaIC|tr|
Bone

Kidney

Anomaly in mineral
homeostasis

Reduction or loss of
circulating and or local
calcification inhibitors

Vascular calcification

‘ //
~ Calcified Artery

Figure:6.The pathophysiology of vascular calcification in CKD includes changes in mineral
homeostasis and bone metabolism that are often observed and intricately linked. Declination
of kidneyfunction causes increased levels of blood FGF23 and decreased excretion of organic
phosphate, resulting in a clinical state that is mirrored by multiple biomarkers, including

calcitriol, PTH, OPG, and Klotho. Changes in the serum and tissue levels of calcium,
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phosphate, and magnesium are also brought on by the disturbed mineral homeostasis. These
changes in turn lead to inflammation and other metabolic disorders that ultimately cause the
reduced or complete loss of circulating and/or local calcification inhibitors such as fetuin-A,

PPi, and MGP, which in turn causes vascular calcification.

This condition is frequently observed in patients with metabolic syndrome, diabetes, and
CKD. VC is a common issue among CKD patients, and its prevalence is increasing as renal
function progressively declines®.Studies reveal that compared to patients without chronic
kidney disease (CKD), those with renal disease have more severe and
progressivecardiovascular calcifications. Complex mechanisms in CKD promote the
development of VC. Kidney injury-related changes in iron, calcium, and phosphate levels
upset the biochemical balance and impact vascular cell bone remodelling. The aetiology of
VC in CKD and how it is related to changes in bone and mineral homeostasis are shown in
Figure 6.Pulmonary hypertension(PH),an overlapping consequence in individuals with

renalillness ,is more common in CKD patients with risk factors such as VC .5!

Atherosclerosis: Cardiovascular disease is a significant complication of chronic kidney
disease, with patients experiencing accelerated atherosclerosis. The onset of atherosclerotic
lesions in early renal dysfunction stages and notable thickening of peripheral artery walls due
to increased arterial media calcification have been observed.®? The elevated cardiovascular
disease risk in renal patients correlates with increased morbidity and mortality, with
cardiovascular disease-related mortality progressively rising as renal function declines. Even
a minor decrease in glomerular filtration rate during the second stage of chronic renal illness
increases the risk of cardiovascular disease by two to three times; in dialysis patients, this risk

is increased by 10 to 100 times when compared to the general population.®

CONCLUSION:
In summary, chronic kidney disease poses a significant public health challenge, with diabetes

and hypertension emerging as primary risk factors. The relationship between conventional
risk factors, such as smoking ,dyslipidemia, diabetes ,and hypertension and non-traditional
risk factors such as atherosclerosis, vascular calcification, anemia, hypothyroidism, and
testosterone imbalance plays a role in the advancement of CKD and its related cardiovascular
complications.Cardiovasculardiseaseremainstheleadingcauseofmorbidityandmortalityin CKD
patients, with a notably increased mortality risk in CKD stages 3 and 4. Understanding the

intricate relationship between CKD and CVD is essential for enhancing patient outcomes.
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Implementing management strategies that target modifiable risk factors can reduce the risk of
CVD and slow the progression of CKD to ESRD, ultimately improving both survival rates
and quality of life.

Addressing chronic kidney disease necessitates a thorough evaluation of risks, prompt
identification, and timely intervention to control both conventional and unconventional risk
factors. Implementing multidisciplinary methods that combine medical care, lifestyle
adjustments, and tailored medication regimens based on individual patient characteristics is
crucial for enhancing outcomes in chronic kidney disease patients. Additionally, continuous
research is imperative to unveil the intricate mechanisms connecting chronic kidney disease
and cardiovascular disease, paving the path for innovative treatment methods and better
patient care. Dealing with the complex nature of chronic kidney disease and its heart-related
complications requires collaborative efforts from healthcare providers, policymakers, and the
wider community to enforce preventive measures, enhance patient education, and guarantee
access to comprehensive healthcare services. By emphasizing early intervention and holistic
management strategies, we can alleviate the challenges of chronic kidney disease and up lift

the overall health and quality of life of affected individuals globally
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