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Abstract
Cardiology and Nephrology specialties share several elements in the prevention of Cardiovascular
Disease (CVD). CVD prevention in patients with CKD (Chronic Kidney Disease) can only really be
understood if there are more robust collaborative clinical trials, and social sciences health research
between nephrology and cardiology, not only to inform healthcare and best practices, but also to
inform healthcare innovation. More than 80% of renal patients have one or more cardiovascular risk
factors. Randomized Controlled Trials (RCTs) and social science research informs that compromised
cardiac health is a key source of demise in patients. The aim here is to highlight the need for more
robust collaborations between Nephrology, Cardiology and Therapeutic clinical trials, to preclude
CVD complications in renal patients. Chemokine receptors are expressed on cell populations,
permitting different chemokine to have selective activity. Chemokine are primarily involved in
attraction of leukocytes. CVD intervention takes many forms but begins at acknowledging a need for
more targeted therapeutics. Haemodialysis aggravates patient prognosis and myocardial function.
Health awareness and education is still a much-needed resource for renal patients; more awareness
and comprehension of CVD implemented as part of a patient’s health plan. Now more than ever there
needs to be a closer link between clinical trials between the two medical specialties, and social sciences
to inform how best to prevent patients with CKD developing CVD events.
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Introduction
Cardiology and Nephrology specialties share several entities in
the care of patients, including transplantation, obesity (and
diabetic
complications),
hypertension,
medication,
Cardiovascular Disease (CVD) ischaemia and aspects of
clinical pharmacology, including chemokine/cytokine receptors
and therapeutic ligands [1]. Chemokines/cytokines and several
receptors in cardiac and renal allograft rejection (particularly
chemokine receptor CXCR3) also have a roll in directing posttransplant therapeutics [2].
Cardiovascular Disease (CVD) in the form of Coronary Heart
Disease (CHD) is the leading cause of death worldwide; 3.8
million men and 3.4 million women die of the disease each
year. CHD was responsible for 16.8% of total deaths in the UK
in (2006) which translates to ~94,000 deaths. Although CHD
mortality rates have been decreasing since the late 1970s, due
to better management of risk factors, CHD still poses a huge
burden on national resources costing the UK £9-billion in
(2006) [3-7].
CVD prevention in patients with Chronic Kidney Disease
(CKD) can only really be understood if there are more robust
collaborative clinical trials, and social sciences health research
between nephrology and cardiology not only to inform
healthcare and best practices, but also to inform healthcare
3

innovation [3-7]. Some general concerns surrounding
therapeutics for patients with CKD in the post transplanted
population surround vascular disease, clotting and thrombosis,
infection, malignancy and bone disease - there is still a need to
identify suitable targeted treatment to preclude post-transplant
health complications.
Mortality can be reduced by pharmacological and/or surgical
interventions that allow the rapid return of blood flow to the
ischaemic zone of the myocardium, (i.e. by reperfusion
therapy). Early and successful myocardial reperfusion with the
use of thrombolytic therapy or primary Percutaneous Coronary
Intervention (PCI) is one of the most effective strategies for
reducing size of a myocardial infarct and improving clinical
outcome [3,5-6]. Developing novel therapies that further
improve the clinical effectiveness of existing strategies for
renal-CVD at risk patients presents an attractive therapeutic
opportunity [3,5-6].

Aims
The aim here is to highlight the need for more robust
collaborations between nephrology, cardiology and therapeutic
clinical trials, to preclude cardiovascular disease complications
in renal patients.
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Chronic Kidney Disease (CKD)
CKD is a major public health concern because there is
considerable overlap between CKD, diabetes and
Cardiovascular Disease (CVD); the risk of developing CKD
increases with age and it costs the UK £ 1.02 billion to prevent
Acute Kidney Injury (AKI) [8]. There is a higher risk of dying
from AKI than Myocardial Infarction (MI), Breast Cancer,
Heart Failure and Diabetes. The kidneys are sensitive and
intricate; CKD is graded according to severity-once diagnosed,
renal disease is irreversible [8]. Clinical interventions and
pharmacological regimes can support patient care, but several
risk factors interact with the disease.
CKD tends to establish as a secondary complication to obesity,
diabetes, CVD, hypertension or smoking. However, CKD
prevention has now become a health priority, especially
regarding inhibiting early onset Acute Kidney Injury (AKI).
CKD is a health complication to obesity, diabetes. CKD has
become more prevalent in primary care [9-13].
Renal disease tends to join CVD complications and as a result,
the kidneys reduce in functional capacity. Renal function is
determined by creatinine; which is a break-down product of
creatine phosphate in muscle [8-10]. Individuals with kidney
disease tend to have a range of biochemical imbalances,
including sodium, potassium, creatinine and an imbalance of
filtering component (nephrons) to rid of toxins in the blood.
Renal function is determined by how swift creatinine is
removed from blood and this is calculated (determined by
Glomerular Filtration Rate) which is used to determine
abnormalities waste filtration via nephrons of the kidneys.
GFR is the flow rate of filtered fluid through the kidneys
[8-10].
There are several risk factors that interact with the disease, and
patients can also be affected by the socioeconomic status in
addition to age, gender, ethnicity, proteinuria, hypertension,
serum phosphate, parathyroid hormone levels, and bone
metabolism [11]. CKD/End-Stage Renal Disease (ESRD) is
continuation of receiving Haemodialysis (HD) (or alternative
renal replacement treatments) until receiving a kidney
transplant [11-18].
Diabetic kidney disease remains the single most common cause
of kidney failure (26.9%). By 90 days, 66.3% of patients were
on HD, 19.1% on Peritoneal Dialysis (PD), 9.7% had a
functioning kidney transplant 4.8% had died or stopped
treatment [11-19].

CKD and Cardiovascular Health
Cardiology practice is an intricate division of medicine owing
to one of the most important organs in human physiology–the
heart. In turn, CVD is now the most common cause of death in
renal patients. It is not news that smoking raises the risk of an
acute coronary syndrome [14] research informs the same
epidemiological risk factors for coronary artery disease in the
general population are prevalent in renal recipients [15]. There
is extensive literature on cardiovascular complications postrenal transplantation and prevention [1,8,11,12,14]. More than
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75–80% of renal recipients have one or more cardiovascular
risk factors [14].
Conventionally and fundamentally, practices in both
nephrology and cardiology have been clinical and there has
been an increase in collaborative efforts between specialties [,
8,11,12,14]. One team conducts an observational study on the
impact of obesity on renal allograft [13]. The team’s
observation informs obesity raises the risk of pre-operative
complications such as wound infections, delayed wound
healing, hernias and deep vein thrombosis [13].
Transplantation has a variety of obvious advantages, but
specific complications are inevitable. In fact, many pretransplant complications relate CVD relevance, and more are
becoming endemic in allografted recipients; hypertension and
CHD ensure a high perioperative risk in asymptomatic patients
[16].
There is some evidence that Coenzyme Q10 (or CoQ10)
supplementation may improve renal function and reduce the
need for haemodialysis in patients with CKD and subverting
CVD events [17-19]. A randomised controlled clinical trial of
patients with chronic heart failure (wherein CoQ10 titres were
depleted), CoQ10 supplementation reduced the risk of
cardiovascular related mortality by 43% [19].
Research informs CoQ10 decreased after a regeneration diet
(RD). HDL-cholesterol decreased in Water Fasting (WF).
Total- and LDL-cholesterol decreased after RD. Other
biochemical parameters were within reference values [17].
Research also informs that although the importance of CoQ10
has been mainly attributed to its role as an agent for energy
transduction in mitochondria, new functions for CoQ10
including anti-inflammatory effects, gene expression regulation
and lipid bilayer membranes stabilization have also been
highlighted. This explains its involvement in aging and agerelated diseases such as CVD, CKD and neurodegenerative
diseases [18].
Clinical trials and epidemiological studies inform that
compromised cardiac health is a frequent complication of CKD
and the major cause of death in patients [10]. Though
normalising renal function through transplantation and
releasing patients from Renal Replacement Therapy (RRT) is
crucial, this has not dented the impact on the progression of
CVD [16].

Targeting Pharmacology and Therapeutics
Early in inflammation, as the microvascular endothelium
becomes activated, chemokines generated by endothelial cells,
sub-endothelial tissue, or released after platelet activation bind
to the "activated" endothelial surface [1,2,8]. Thus, situated
chemokines act as directional signals for leukocytes as they
roll across the endothelium.
Important adhesion molecule pairs in this process include the
selectins (E, L, and P), the Ig-like molecules intercellular
adhesion molecule-1, vascular cell adhesion molecule-1, and
β2 and β1 integrins (e.g., leukocyte function-associated
antigen-1 and very late antigen-4). After firm adhesion,
leukocytes undergo spreading, diapedesis, extravasation, and
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migration into interstitial spaces [16]. CVD intervention takes
many forms but begins at acknowledging a need for more
targeted therapeutics [20,21].
The impact of polypharmacy in patients with CKD has an
impact on renal function over time [14-16]. Evidence informs
that modelling based on ﬁgures in work by [13] suggests that
Angiotensin Converting Enzyme Inhibitors (ACEI)/
Angiotensin Receptor Blockers (ARBs) prescribing for patients
with hypertension and proteinuria produces a mean annual net
saving to the NHS of £470 per treated patient over a 5 year
perspective [14]. This saving arises through reduced CKD,
CVD and MI risk [14-22].
Pharmacological doses of glucocorticoids are suppressive at
virtually every level of immune and inflammatory responses,
including during activation of the innate immune response and
in cellular and humoral acquired responses [20,21]. Thus,
glucocorticoids suppress cell adhesion migration, macrophage
activation antigen presentation, T-cell receptor expression, Tlymphocyte activation, proliferation, differentiation, and cell
function, including cytotoxicity, and B-cell function including
antibody production [20-22].

Renal Therapeutics
A TH-1 pattern of cytokines is characterized by production of
largely pro-inflammatory IL-2 and Interferon gamma (IFN-γ),
with a primarily cellular immune response. A TH-2 pattern of
immunity is characterized by production of IL-4 and IL-10 and
is associated with a primarily humoral or antibody response
[20]. At physiological concentrations, glucocorticoids inhibit
TH-1 and enhance TH-2 cytokine production, thus shifting the
immune responses from a TH-1 to a TH-2 pattern [20-22].
Catecholamines, adrenaline particularly, have shown to affect
TH-1 and TH-2 patterns of cytokine production. Understanding
cytokines to direct treatment to prevent CVD risks in renal
patients is important because symptoms in renal patients are
already pre-exposed.

adjusted cardiovascular risk is increased approximately fivefold higher in renal transplant recipients” [28,29].
Long-term immunosuppression therapy (e.g. Cyclosporine or
Tacrolimus) and corticosteroid treatment (Prednisolone) almost
certainly raise cholesterol and lipid profile, increasing the risk
of obesity, diabetes and potentially aggravating the status of the
myocardium [31]. Statin-based pharmacotherapy may become
commonly prescribed in renal patients [32-35].

Future Interventions
Evidence informs that tighter control of adverse
immunological events during early post-transplant, has reduced
graft loss [36-39]. However, there is an increased risk of CVD
in patients receiving immunosuppression. Whilst there have
been several clinical biomarkers that can be used to detect
CVD [40] in high risk patients in-vivo and in-situ, there still
needs to be tighter collaborative efforts between specialties,
not only to detect disease but also to inform the development
of novel therapeutics.
Since the late noughties, evolving role of chemokines and
chemokine receptors in renal transplant allograft rejection have
been extensively explored by several teams including [1,2,
41-43]. Research has informed the importance of tighter
cardiology and nephrology collaborative research in posttransplant animal models [10,14,15,28,29,44].
The currently applied strategies largely focus on general
modulation of lymphocyte activation and proliferation.
Another interesting pathway which has received far less
attention is the attraction of Peripheral Blood Mononuclear
Cells (PBMC) [45]. This process of PBMC rolling, adhesion,
spreading, extravasation and migration along a gradient
involves specific chemotactic cytokines, (i.e. chemokines, and
corresponding receptors expressed on PBMC). A variety of
chemokines and chemokine receptors have been identified to
participate in the process of allograft rejection [45].
Physical activity research has also explored exercise and
training influences on cytotoxicity, interleukin-1, interleukin-2
and receptor structures [46]. Considering important relevance
of chemokine networks on the immune system, therapeutic
strategies could either block pro-inflammatory chemokine
signalling or stimulate distribution of PBMC into lymph nodes,
termed lymphocyte “homing”. More research relating
therapeutic and clinical trial intervention studies integrating
social sciences research to better target treatment in renal
patients at risk of CVD are needed.

The haemodialysis regime is intense; causing vascular
complications. Haemodialysis aggravates patient prognosis and
myocardial function [21]. The dialysis patient is predisposed to
stroke and atherosclerosis. Hypertension occurs early during
renal disease and by the time of dialysis, 80% of patients are
chronically hypertensive; 50% of them with Left Ventricular
Hypertrophy (LVH). Ischaemic acute MI is probably now the
most common cause of non-infective post-transplant death
[16,22,23]. There is abundant literature associating posttransplant coronary thrombosis in diabetics and it is
noteworthy that such recipients are predisposed to have
myocardial risk patterns [24-27].

The Role of Technology

Immunosuppressive agents that have revolutionized
transplantation have direct effects on CVD risk factors and
contribute, not only to premature CVD, but also to the
increased risk of malignant disease and death due to infection
[28,29]. CVD and post-transplant diabetes are compounded by
the development of obesity and continue to represent a major
challenge to healthcare professionals supporting patients with
CKD and the post-transplant population [13, 30]. Age-and sex-

The use of Information Communication Technology (ICT) and
shared decision making is important for most patients [46]. The
use of user-friendly ICT services is also important for
knowledge and resource acquisition and for integrated care.
User friendly ICT services allow the delivery of better
understanding, enhancing care quality efficiencies across care
providers, to enable better patient outcomes [46]. The Renal
Patient Support Group [RPSG] has also been a great asset to
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patients and carers, providing all to have more healthcare
involvement widening shared-decision-making process [47].
Technology can be used to optimise the care for suspect/high
risk CVD patients. With the rise in web portals, apps and social
media technology, the public are engaging with these to assess
and manage health risks. The public’s use of technology for all
aspects of everyday living has become all-encompassing and
has led to changes in behaviour and new models to explore
CVD risks [47,48].
Technology can thus be used to encourage patients to be more
actively involved in their care [47]. This includes aids to
encourage patient medication compliance, [48] which can also
be incorporated into these disease specialties [49]. Some
patient apps currently on the market [50] include features that
allow patients to scan barcodes and obtain more health-related
information [51] to help highlight side-effects of medication
and/ or contraindications [52].
Through some apps, patients who subscribe to a system can
login health concerns about prescribed medication [47-52].
There are also web portals that can help highlight when a
patient could consult a specialist [53].

The Role of Imaging and Screening
Several authors have emphasized the importance of early
screening in patients with diabetes mellitus (T2DM)
[15-18,54-58]. Patients with an eGFR below 60 mL/min/1.73
m2 (stages 3–5 CKD) are at increased risk of CVD in
comparison to the general population [11]. Between 2009–
2010, CKD accounted for 1.3% of the UK health care budget
directly and indirectly up to 25% of the healthcare budget in
the United States in patients aged over 65 [56].
Of note, the role of imaging in correlation with serum
biomarkers of diabetes has been investigated in renal diabetic
patients [56]. In a study which explored imaging, upon 42
diabetic patients (28 males, 14 females; mean age=33 years)
and 17 age-and sex-matched volunteers. Diabetic patients were
normalbuminuric (n=27) and macroalbuminuric (n=15).
Patients and volunteers underwent diffusion tensor imaging of
kidneys. There was a signiﬁcant difference on imaging results
of the renal cortex in diabetic patients with macroalbuminuric
versus normalbuminuric. This may be attributed to renal
tubular damage, and interstitial renal ﬁbrosis in patients with
macroalbuminuria.
Differentiation
of
patients
with
macroalbuminuria versus normalbuminuric is important; initial
intervention and novel drug therapy prescribed to patients with
microalbuminuria could preclude CVD risk and overall
reduced renal function [56].
Where identifying CVD risk is concerned, different reporting
systems in medical imaging have introduced uniform
documenting linked with information controlling patient care
(Abdel et al. 2018). The Coronary Artery Disease Reporting
and Data System (CAD-RADS TM) is a classification system
suggested by the Society of Cardiovascular Computed
Tomography, which has been used to establish coronary artery
stenosis severity [57].
J Clin Nephrol Ther 2019 Volume 3 Issue 1

In one study coronary artery severity implementing CADRADS, was used to assess the degree of stenosis in patients
with stable chest pain. 96 patients (82 male, 14 female, age
range 45-74 years, mean age 63 years) who underwent
coronary imaging. The authors inform providing a single, perpatient severity score for CVD suspect/high-risk patients
would increase the clarity in reporting and recommendation for
the management of coronary artery stenosis [57]. This would
also be proactive in the care of renal patients, since imaging is
needed to make critical health decisions to support diagnoses
and treatment.

Discussion
There is a continuous need to distribute health advice to renal
patients [54,55]. Physical activity and stress are entities that
need further investigation to preclude cardiovascular
complications in renal patients. It is also paramount that
nephrologists and cardiologists advise patients to live active
lifestyles [56-58].
Renal patients should be advised to reach good blood pressure
and cholesterol levels; to abstain from smoking, to reduce
excess body weight and participate in routine exercise [56-76].
A recent review explores physical activity and elucidation of
its effects on biochemical and haematological parameters in
haemodialysis patients [74]. Intervention research is needed to
understand how such parameters are affected in patients post
renal transplant.
Intervention research to explore whether technology and a
social media-based (WeChat) programme can facilitate risk
factor monitoring and self-management has been impressive
[77] to improve outcomes in patients with CHD. A systematic
review and meta-analyses assess the effectiveness of app-based
interventions, to promote lifestyle changes in patients with
Noncommunicable Diseases (NCDs) is also striking. Of the
1588 records examined, 7 studies included diabetes patients
only, 1 study included heart patients only, and 1 study included
both diabetes and heart patients. Authors inform research with
long-term follow-up is needed to assess effect of technology
for other NCDs long-term conditions [37].
CVD complications can be both acute and chronic. Health
awareness and education is still a much-needed resource for
the renal patient; more awareness and understanding of CVD
complications need to be proactively implemented as part of a
patient’s care plan [58]. It is believed acute more collaboration
between cardiology and nephrology specialties are required to
combat CVD complications.

Conclusion
A complete list of CVD complications has not been
formulated; indeed, they extend the scope of this review.
Surgical interventions are also on the increase; surgery should
be a last resort and not another ‘usual’ mode of prevention and
intervention for CVD impediment. CVD risks increase owing
to long-term complications in renal patients whether on a form
of RRT or following renal transplant [58,78,79].
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Whilst prescribing renal patients anti-hypertensives is
advantageous, the side-effects add to CKD burden [41,78,79].
Long-term RRT protocols also contribute to health
complications. There is a need for more robust therapeutic
clinical trials and/or intervention research integrating
knowledge base from social health sciences to preclude CVD
complications in renal patients.

Summary-What this study adds
Measuring endothelial function, providing nutrition and
physical activity advice to prevent CVD and MI risks are just a
few traditional interventional measures [58,78,79]; innovative
screening, imaging and technology can also assist patients and
teams [48-53]. Compared to later reviews surrounding this
subject, this paper highlights given that patients are being
prompted more to self-care through technology, now more than
ever there needs to be a closer link between randomized
clinical trials between the cardio-nephrology specialties, and
social sciences to inform how best to prevent patients with
CKD developing CVD events.
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