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patterns of renal function reduction in patients with CKD 
are existent. The classi ication of these patterns can be made 
automatically into i) very fast, ii) fast, iii) moderate or iv) 
slow based on the threshold needed for de inition, the rate 
of reduction of renal function with the utilization of ml/min/
year or ml/min/month (Figure 1A) [6]. These variations 
in patterns are mainly correlated with the heterogeneity 
of CKD initiation, the following pathologies, associated 
comorbidities, and therapies patients get in addition to 
exposure to dif icult microenvironments [7]. After reviewing 
epigenetic modi ications in, DKD, Vit C in AKI avoidance, the 
role of VitD in renal diseases here our concentration is on 
possible approaches which have been generated with the 
objective of reduction of the aggravation of renal function as 
well as treatment of the particular signi icant complications 
in patients who present with CKD and thus the requirement 
for renal transplantation.

Methods
Here we conducted a systematic review utilizing the search 

engine PubMed, Google scholar; web of science; Embase; 
Cochrane reviews library utilizing the MeSH terms like CKD 
propagation; risk factors; eGFR; Diabetic Kidney Disease 
(DKD; other etiologies of CKD; epithelial-mesenchymal 

Introduction 

Chronic Kidney Disease (CKD) by de inition is a disease 
characterized by irreversible elimination of renal function, 
which keeps propagating as corroborated by an estimated 
glomerular iltration rate (eGFR) of < 60 ml/min/1.73m2, the 
constant existence of presentation which pointed to Kidney 
injury (proteinuria, active sediments of urine, histological 
injury, structural aberrations or prior history with regards 
to Kidney transplantation) or both that are persistent for 
greaterthan 3 mths [1]. CKD has continued to be a worldwide 
Public Health problem, as well as comprises considerable 
healthcare along with cost burden, since a reduction in GFR 
has been understood to result in, escalation of Diabetes 
mellitus (DM), hypertension cardiovascular processes, 
hospital admissions, cognitive impairment in addition to 
total mortality [2]. The prevalence of CKD has a variability 
as per the geographic region that varies from 10% - 20%,
however, escalates slowly in particular in developed 
countries [3]. Partly this pattern might be secondary to the 
enhancement of the aging population all over the globe [4]. 
Additionally, the escalation of the prevalence of risk factors 
like DM, hypertension along with obesity in patients with 
CKD is noticeable [5]. 

Once a diagnosis of CKD is made it implies that the 
person’s renal function has reached a time of becoming 
irreparable which suggests that the reduction of renal 
function within a time period is not avoidable along 
with commonly irremediable. Nevertheless, still variable 
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transition  (EMT); FSGS; proteinuria; Avoidance of Acute 
Kidney Injury (AKI); etiology for AKI; glomerulosclerosis; 
glomerulopathy; hypertension with CKD; Heart failure (HF) 
with CKD; Nephrolithiasis & urolithiasis; renal anemia; 
metabolic acidosis; Hyperkalaemia from 2000 till date in 
2022. See Figure 1 for selection criteria.

Results
We found a total of 183,000 articles on CKI of which 

250 were correlated with CKD propagation out of which we 
selected 139 articles for this review. No meta-analysis was 
done. 

CKD propagation risks 

A remarkable difference in CKD was observed in 
the determined GFR track that implied the existence of 
considerable heterogenous risk factors that might aid in 
the propagation of CKD besides these risk factors might 
be the probabilistic treatment targets for conferring 
renoprotection. We already possess the knowledge that 
the signi icant risk factors that usually account for CKD 
propagation are socioeconomic parameters inclusive of 
lifestyles factors like diet, sleep deprivation, smoking, 
and absence of exercise which result in CKD propagation. 
Systemic in addition to metabolic situations inclusive of 
DM, hypertension, and cardiovascular disease (CVD) might 
further result in precipitation along with exacerbating eGFR 
deterioration (Figure 2) [8]. Furthermore recently atrial 

ibrillation (AF) has been demonstrated to aid in accelerated 
eGFR deterioration as well as the CHA2D S2-VAScscore, a 
stroke risk classi ication model for the patients with AF can 
result in anticipation of renal propagation [9].

Moreover the intrinsic factors further possessed a 
signi icant role in correlation with Kidney in impacting 
the deterioration of renal function like GFR, proteinuria, 
glomerulopathy, interstititial damage along with renal 
outlet blockade (alias obstructive nephropathy). Every 
glomerulopathy uniquely impacts the rate of reduction of 
renal function like the focal segmental glomerulosclerosis 
(FSGS) possess greater chance of accelerated eGFR reduction, 
whereas the rate is lesser for IgA nephropathy (IgAN), 
membraneous nephropathy (MN) as well as Diabetic Kidney 
Disease (DKD) [10]. Gene polymorphisms in those implicated 
in pathways like the ones correlated with in lammatory 
responses; (like Tumor necrosis factor alpha (TNFα), 
interleukin-4 (IL4), ibrosis; like trans forming growth factor 
beta (TGF-β), phase II metabolism; (like GSTP1 as well as 
GSTO1) along with, Renin-Angiotensin –aldosterone System 
(RAAS) (like AGT as well as RENBP) have been pointed to 
in luence the propagation rates of CKD [11].

Epithelial –Mesenchymal Transition (EMT)

Renal ibrosis inclusive of nephrosclerosis as well as 
tubulointerstitial ibrosis comprises the ultimate pathway 
that is shared for renal damages irrespective of the causation. 

 

Figure 1: Courtesy ref no-6-(A) The variability of reduction rates of renal function in CKD with the target shift from very rapid to slow rate. (B) The 
sequelae of AKI on CKD propagation, based on the robustness as well as the commonality of the events.
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lipid accrual in the PCT that is a property of EMT [17]. This lipid 
accrual in the PCT would cause escalation of in lammation, 
innate immunity along with apoptosis to deteriorate the 
renal ibrosis further. Tubular cells that possess partial EMT 
further possess the capacity of activation of ibroblasts along 
with cause recruitment of in lammatory cells through the 
secretome constituted of growth factors, cytokines as well as 
chemokines which is followed by worsening of ibrosis [18]. 
Strategies that target the cell cycle or result in hampering of 
SNAI1 or TWIST1 expression to block the EMT might work 
as a good target for the reverting of the renal ibrosis [13,16]. 
Bone morphogenetic protein 7 (BMP 7) possesses the 
capacity of reverting EMT by counter action of the TGF-β1/
SMAD2/3 pathway along with acts as one more probability 
of targeting for treatment or enhancement of renal damage 
[19]. Nevertheless, the outcomes of the clinical studies of BMP 
7 analogs implicating patients with CKD are heterogenous 
that pointed to a complicated crosstalk amongst BMP 7 along 
with other EMTassociated pathways in addition to the need 
of estimation of the ideal serum BMP 7 amounts [20].

Epigenetic modi ications that are inclusive of DNA 
methylation along with histone post-translational modi-
ications further have a robust role in controlling partial 

EMT. The hampering of DNA methylation was documented 
to mitigate renal ibrosis. Like low dose hydralazine that 
resulted in demethylation of the NASAL1 promoter along with 
5azacytidine caused the hampering of DNA methyltransferase 
(DNMT) [21]. Moreover substances that targeted histone 
modi ications conferred further renal advantages in CKD 
or AKI-CKD transformation via the hampering of histone 
methyltransferase  (like enhancer ofzene homolog2 (EZH2) 
or the hampering of histone deacetylases (like valproic acid)

EMT represents the main mode that results in facilitation of 
renal ibrosis along with myo ibroblasts are the major cell 
kinds which cause generation of extracellular matrix (ECM) 
[12]. The initiation of myo ibroblasts within the Kidney is 
not clear however, different candidates have been pointed 
that is inclusive of Bone marrow obtained ibroblasts, or 
during transit from pericytes to endothelial cells [13]. More 
recently work has documented that EMT is not that common 
since ibroblasts obtained from EMT are only occasionally 
observed in the renal interstitium. An innovative belief of 
partial EMT, that pointed that tubular epithelial cell acquire 
mesenchymal properties, however keep their attachment 
with the basement membrane (BM), might reason out the 
pathogenic part of renal tubular epithelial cells in case of 
renal ibrosis [14].

Subsequent to acute Kidney injury (AKI) insults the 
c-jun NH2termial kinase (JNK) signal activation in tubular 
epithelial cells for escalation of the expression of classical 
mesenchymal markers  (like e-cadherin, α-smooth muscle 
actin) in addition to up regulation of pro ibrotic factors 
(basically TGF-β1) along with Connective tissue growth 
factor (CTGF) [15]. The continuous activation of the TGF-β1 
pathway that results in an escalation of SNAI1 or TWIST1 
leads to further facilitation of G2/M arrest. Arrest of the 
cell cycle in the G2/M phase in case of damaged tubular 
epithelial cells, via activation of JNK results in exaggeration 
of the pro ibrotic factors like TGF-β1 as well as Connective 
tissue growth factor (CTGF) that ultimately ends in a vicious 
cycle that causes propagation of ibrosis [16]. Fatty acids 
oxidation (FAO) serves as the major energy provider to 
the proximalconvoluted tubule (PCT). The activation of 
SMAD 3 by TGF-β1 would cause repression of expression, of 
PPARGC1α that results in impairment of FAO with resultant 
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Figure 2: Courtesy ref no-6-The risk factors and management approaches of CKD generation and propagation.
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or indirectly interfere with the histone modi ication readers  
(bromodomain as well as extra terminal (BET) protein 
Inhibitors [22-24]. Thus epigenetics might be an innovative 
treatment target for renal diseases.

Avoidance of Acute Kidney Injury (AKI) in CKD Patients 

Acute Kidney injury (AKI) is correlated with considerable 
morbidity along with mortality that is inclusive of an 
escalation of side effects associated with renal results. The 
accrued proof pointed that AKI is never restricted by itself, 
since it works in the form of a gateway following AKI events 
along with probability of incident CKD irrespective of if 
patients demonstrated improvement from the AKI incident 
or not [25]. Furthermore, a lone episode of event that was 
superimposed on patients that possessed preexistent CKD 
could result in greater renal aggravation towards end stage 
renal Disease (ESRD) fast–at a nonlinear speed (Figure 1B).
The risk factor correlated with the AKI associated 
enhancement of renal propagation had been an observation 
earlier in addition to were inclusive of elderly patients, 
postponement in renal rehabilitation from AKI, robust 
AKI experience, the existence of proteinuria along with 
comorbidities like DM, hypertension, heart failure (HF) [26]. 
Longterm renal complication can become quiet critical if 
patients possess acute tubular necrosis (ATN) or ischemic 
AKI in contrast to those have other types of AKI, pointed that 
the causative factor of AKI might further have a remarkable 
signi icance as a risk factor [27].

Biomarkers like Kidney injury molecule (KIM) 1 along with 
neutrophils gelatinase associated lipocalin (NGAL) further 
possess the capacity of estimaton of AKI prior to the standard 
pointers [28]. Furthermore, a combination of biomarkers like 
insulin like growth factor binding protein7  ( IGFBP7), as well 
as Tissue inhibitors of Matrix Metalloproteinases2 (TIMP2)
were illustrated to cause anticipation of the generation of 
AKI at 12h subsequent to blood tests along with dictate the 
selection of the relevant treatment for avoidance of AKI [29].

The mode implicated in transit from AKI to CKD is 
still going through assessment with a response that is 
maladaptive along with partial EMT in particular at the –PCT 
possesses a signi icant part. Cell cycle arrest in the G2/M 
phase in which impairment of regeneration of the damaged 
PCT secondary to mitochondrial impairment as well as 
abnormalitiesof activation of the generational pathways (like 
Wnt, Hedgehog along with Notch pathways)further aid in the 
AKI to CKD transit. Phenotypic alterations of the ibroblasts 
to myo ibroblasts or the production of tertiary lymphoid 
tissues, in addition to dysregulated switches of the T cells 
having undergone recruitment along with M1 macrophages 
to regulatory T cells along with M2 macrophages respectively 
would prolong in lammation along with ibrosis that results 
in reduction of density of the capillaries, hypoxia in addition 
to tubular cell injury that comprises of a vicious cycle [30]. 
Moreover the continued expression of TGF-β1 or KIM1 

molecule has further been implicated [31]. Noticeably 
variable pathogenic events have role in aiding AKI to CKD 
transit are further physiological healing events amongst the 
kidneys. Further insults in the form of salt or high protein 
consumption along with nephrotoxic substances at the time 
of or subsequent to AKI events in addition to the underlying 
pathological event (like Diabetic nephropathy) might alter 
the normal physiological renal reaction to impairment in 
regeneration.

B isolation of etiological factors for AKI

The foundational management of AKI in patients 
with CKD implicates avoidance of the relapse of AKI in 
addition to the recognition of the etiologies aiding in this 
AKI. Moreover treatment of these etiological parameters 
implicated besides the maximization of volume along with 
haemodynamic removal of the nephrotoxic substances, the 
manipulation of the dosages of the medicine as per the renal 
function with utilization of a conservative strategy  (< 180 
mg/dl) in contrast to augmentation of glycaemic regulation 
in addition to sustenance of greater arterial pressure in 
patients undergoing therapy for hypertension can prove to 
be the key approaches towards management of AKI [32]. 
Drug treatments are required to get rechecked for avoidance 
of any drug-drug crosstalk. Like addition of piperacillin/
tazobactum has to be prevented in view of it causing the 
escalation of nephrotoxicity of vancomycin. Different 
substances along with approaches have been evaluated for 
the treatment inclusive of recombinant alkaline phosphatase 
along with L carnitine for the occurrence of sepsis associated 
AKI, besides p53 targeted small interfering RNA (siRNA) 
along with distant ischemic prior conditioning with regards 
to surgery correlated AKI [33].

An approach of treatment dependent on etiology for 
CKD

The variation in causes of CKD by themselves further 
in luence the renal propagation of CKD. Here the etiology 
dependent treatment is just brie ly summarized with the 
topic not having been well tackled for both the usual along 
with lesser known causes of CKD in the context of CKD.

Glomerulopathy: Glomerulopathy represents a 
heterogenous group of diseases that is responsible for 
a considerable amounts of CKD. It takes place usually in 
younger patients population with the manifestation being 
not particular. Despite innovative approaches being under 
assessment renal biopsy continues to be the gold standard 
for attaining a con irmed diagnosis. A slow decline in renal 
function takes place in a percentage of patients. The risk 
factors for a greater rapid GFR fall are inclusive of obesity, 
smoking, hypertension, remarkable proteinuria (mostly >
1 g daily). CKD, once the diagnosis has been established 
in the context of glomerulopathy along with pathological 
chronic renal abrasions (glomerulosclerosis, tubular 
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atrophy as well as interstitial ibrosis [34]. Genetic factors 
aid in a fast GFR reduction like APOL1 in the ones with 
FSGS [35]. Fabry Disease gets commonly not appreciated 
an X-linked heritable disease whose etiology is a pathogenic 
mutation that implicates GLA encoding lysosomal enzyme 
α-galactosidase A [36]. This de icient enzyme function 
causes accrual of intracellular globotriosylceramide that 
interferes with cellular metabolism. Besides neurological 
along with Cardiovascular (CVS) correlation the kidneys 
might get in luenced by proteinuria along with renal failure 
.Replacement of enzyme treatment remains the most 
important therapy for avoidance of renal propogation.

DM correlated CKD: Diabetes mellitus (DM) comprises 
the commonest causation of CKD along with ESRD all over 
the world [37]. DKD mostly takes place in patients having had 
bad glycaemic regulation, however in 30% - 40% it does occur 
once aggressive glycaemic regulation is there that pointed to 
be complicated in addition to numerous factors implicated 
in pathogenesis of DKD [38]. Clinically DKD manifestation 
is inclusive of dysregulated renal function correlated with 
proteinuria. The different risk factors observed are inclusive 
of early initiation of DM, hypertension, obesity, ethnicity, 
robustness of proteinuria along with smoking [39]. Besides 
enough glycaemic regulation, blocking of renin-angiotensin 
–aldosterone system (RAAS) has a signi icant role in the 
context of management of DKD. Pentoxiphylline possesses 
the capacity of postponement of the starting of dialysis along 
with have considerable anti proteinuric action in patients 
of DM already in receipt of RAAS blockade [40]. Despite 
maximum statins illustrate minimal renoprotection actions 
[41], feno ibrate that constitutes a peroxisome proliferator 
activated receptor alpha(PPARα) agonist has been 
demonstrated to possess anti proteinuric actions in DKD 
[42]. Thiazolidenediones, a PPARγ agonist might be of bene it 
with regards to DKD along with salt as well as luid getting 
retained in the form of an adverse action [43] which needs 
to be taken into account. Sodium–glucose cotransporter 2 
(SGLT2) inhibitors comprise the latest antihyperglycemic 
drugs that possess the capacity of reduction of blood glucose 
with effectiveness by avoidance of glucose reabsorption in 
the PCT. Apart from CVS advantages SGLT2 inhibitors further 
delay the renal aggravation along with reduction in the 
robustness of proteinuria in DM patients [44,45] (Figure 3). 
It has been posited that SGLT2 inhibitors confer protection 
to the Kidney via escalation of glycaemic regulation resulting 
in enhancement of cardiovascular function in addition to 
reduction of body weight apart from restoration of intra 
renal along with, extra renal haemodynamics that is inclusive 
of reduction in blood pressure (BP), facilitation of natriuresis 
along with, resetting the alterations in tubuloglomerular 
feedback [46]. Furthermore structurally SGLT2 inhibitors 
are equipped with the quality of reversing hypertrophy 
of PCT whose induction takes place secondary to insulin 
resistance (IR) as well as escalation of sodium along with 

glucose reabsorption along with reduction In Na+- glucose 
reabsorption via SGLT2 [68]. With the reversing of PCT 
hypertrophy in addition to reduction In Na+- glucose 
reabsorption protection of kidney results from reduction in 
energy needs that is followed by reduction in in lammation, 
oxidative stress (OS), ibrosis, growth factor expression. 
Moreover, 5’ AMP-activated protein kinase (AMPK)/SIRT1 
signaling that has been repressed secondary to hyperglycemia 
might get re stimulated by SGLT2 inhibitors for facilitation 
of anti-in lammatory hypoxia inducible factor (HIF)-2α 
along with repression of the expression of proin lammatory 
HIF -1α [48]. Hyperglycemia causes enhancement of 
reactive oxygen species (ROS), diacylglyceration as well as 
advanced glycation end-products (AGE), all of which aid in 
the dysregulation of autophagic removal of SNAII along with 
activation of p21 as well as p27. Accrued SNAII along with 
p21 as well as p27 activation cause G2/M phase cell cycle 
arrest, a trade mark of EMT along with maladaptive renal 
tubular regeneration. Utilization of SGLT2 inhibitors might 
cause correction of autophagic clearing along with hampering 
pathways secondary to the hyperglycemia products that 
results in amelioration of the cell cycle arrest- associated 
Kidney injury. Noticeably the observation has been that this 
renoprotection might get further utilized for nondiabetic 
patients with Kidney Disease [49]. 

O-GlcNAcylation represents a post-translational modi-
ications of proteins as well as possesses the capacity of 

control of physiological along with pathological events. The 
part played by O-GlcNAcylation in DM is in the context of 
insulin resistance (IR) apart from possessing the capacity 
of the modulation of glucose toxicity followed by DM 
complications inclusive of DKD. More recently work has 
illustrated that O-GlcNAcylation of the cellular proteins like 
ICIn results in dysregulation of the cellular volume control in 
variable cell kinds a usual occurrence in case of DM [50]. PCT 
that is hypertrophic is a classical characteristic of DKD since 
escalation of iltered glucose causes facilitation of sodium 
along with glucose reabsorption in PCT. O-GlcNAcylation 
might result in cell demise of PCT thus aiding in the generation 
of propagation of DKD via dysregulation of cellular volume 
control that might be reverted by the reduction of ICIn [51]. 
Furthermore, the observation was that O-GlcNAcylation in 
PCT had an association with FAO [52].These observations 
pointed that manipulating O-GlcNAcylation might work in 
the form of probable therapeutic target for DKD therapy [53].

Hypertension associated CKD: Reduction of blood 
pressure (BP) is the most signi icant approach for 
management of patients with hypertension associated with 
CKD [54]. The prior belief pointed that a systolic blood 
pressure (SBP) objective of < 140 mmHg in patients with 
CKD along with < 130 mmHg in patients with CKD as well 
as proteinuria [55] would be acceptable. In case of patients 
with CKD with proteinuria exaggerated BP regulation has a 
correlaton with lesser serum creatinine doubling or ESRD. 
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Noticeably, Kidney Disease Improving Global Outcomes 
(KDIGO) updated that the treatment target of SBP regulation 
of upto < 120 mm in patients with CKD with hypertension 
might be more appropriate [56].

Apart from lifestyle modi ications, inclusive of salt 
reduction or control, stoppage of smoking, reduction 
of weight, enough exercise, pharmacological treatment 
can prove to be of advantage with the utilization of 
blockade of RAAS along with carvediol [57]. Antagonists of 
mineralocorticoids receptor (MRAs) like spironolactone 
possess the capacity of reduction of proteinuria as well as 
BP however are restrictive for CKD treatment in view of 
correlaton with reduction in GFR as well as hyperkalaemia 
[58,59]. Innovative nonsteroidal MRAs like esaxerenone 
along with inerenone got produced, possessing the greater 
capacity of anti ibrotic along with antiin lammatory actions 
(Figure 4) [60]. In contrast to steroidal MRAs esaxerenone 
along with inerenone illustrated akin proteinuria reducing 
actions in patients with CKD along with lesser incidence of 
hyperkalaemia [61]. Furthermore, combination of Single 
blockade of RAAS with nonsteroidal MRAs demonstrated an 
akin AKI taking place with inerenone, however it gradually 
showed reduction in GFR in case of trials with esaxerenone 

[62]. Nevertheless if combining of nonsteroidal MRAs with 
other RAAS blocking would actually cause more protection 
for Kidneys requires more evaluation.

Heart failure (HF) associated CKD: In patients with 
CKD, canonical factors do not fully reason out the high 
prevalence of vascular calci ication (VC). This pointed that a 
CKD- particular pathobiology is implicated in the generation 
of VC along with escalation of proof points that VC in CKD 
patients has a unique characteristic of clinical manifestation 
along with that clinical implications are altered in contrast to 
those in the general population. More recently Kim, et al. [63], 
reviewed the mode, diagnostic imaging, as well as clinical 
characteristic along with what it pointed to as well as strategies 
of managing VC in patients with CKD [63] (Figures 5-7).
Vascular adhesion protein-1 (VAP-1) represents an oxidative 
enzyme of primary amines that promotes the transmigration 
of in lammatory cells. Its oxidative and in lammatory actions 
are prominently escalatied in pathological situations, like 
metabolic, atherosclerotic, as well as cardiac diseases. 
Nevertheless, the clinical circulating VAP-1 concentration in 
hemodialysis (HD) patients is not clear. Thus Kim, et al. [63], in 
a study of 434 HD patients reported that plasma VAP-1 levels 
were positively associated with left ventricular diastolic 

Figure 3: The pathogenesis of diabetic nephropathy along with how sodium-glucose cotransporter inhibitor (SGLT2Is) confer protection to Kidneys by. 
i) blocking reabsorption of glucose in PCTii) delay renal worsening in addition to reduction of robustness of proteinuria in patients with DM.Posit is that 
- SGLT2Is confer protection. by escalation of regulation of glycemia, enhancement of cardiovascular function as well as restoration of intracellular in 
addition to extracellular haemodynamics, inclusive of reduction of blood pressure (BP) of cardio. With facilitation of natriuresis, along with re activation. 
Furthermore, reduction of PC Thypertrophy of tubulo glomerular feedback along with decline in whose induction takes place secondary to insulin 
resistance (IR) as well as escalation of sodium along with glucose reabsorption along with reduction In Na+- glucose reabsorption via SGLT2 [68]. With 
the reversing of PCT hypertrophy in addition to reduction In Na+- glucose reabsorption protection of kidney results from reduction in energy needs that 
is followed by reduction in infl ammation, oxidative stress (OS), fi brosis, growth factor expression. Moreover, 5’ AMP-activated protein kinase (AMPK)/
SIRT1 signaling that has been repressed secondary to hyperglycemia might get re stimulated by SGLT2 inhibitors for facilitation of anti-infl ammatory 
hypoxia inducible factor (HIF)-2α along with repression of the expression of proinfl ammatory HIF-1α [69-71]. Hyperglycemia causes enhancement of 
reactive oxygen species (ROS), diacylglyceration as well as advanced glycation end-products (AGE), all of which aid in the dysregulation of autophagic 
removal of SNAII along with activation of p21 as well as p27. See text for further details as displayed in Figure 3.



An update on the approaches of avoidance of propagation of chronic kidney disease resulting in reversal or possible need or avoidance of kidney 
transplantation - a systematic review

www.clinnephrologyjournal.com 046https://doi.org/10.29328/journal.jcn.1001089

Figure 4: Courtesy ref no-6-The structure of various mineralocorticoids (MRAs). Antagonists of mineralocorticoids receptor like spironolactone possess the capacity of 
reduction of proteinuria as well as BP however are restrictive for CKD treatment in view of correlaton with reduction in GFR as well as hyperkalaemia [83-85]. Innovative 
nonsteroidal MRAs like esaxerenone along with fi nerenone got produced, possessing the greater capacity of antifi brotic along with antiinfl ammatory actions(In contrast to 
steroidal MRAs esaxerenone alongwith fi nerenone illustrated akin proteinuria reducing actions in patients with CKD along with lesser incidence of hyperkalaemia [88-90]. 
Furthermore, combination of Single blockade of RAAS with nonsteroidal MRAs demonstrated an akin AKI taking place with fi nerenone, however it gradually showed reduction 
in GFR in case of trials with esaxerenone MRAs generations such as spironolactone, eplerenone, and novel nonsteroidal MRAs (esaxerenone and fi nerenone). Novel 
nonsteroidal MRAs exert better anti-fi brotic and anti-infl ammatory eff ects with renal tubular sparing eff ects on hyperkalemia. For details see Figure 4 along with text for details.

Figure 5: Courtesy ref no-63-Immunohistochemistry of von Kossa, fetuin-A, along with CRP in the iliac artery of kidney transplant recipients. Scale bar 
100 μm. Original magnifi cation × 100.39). CRP: C-reactive Protein.

 

Figure 6: Courtesy ref no-63(A) In patients without renal calcifi cation is placed in the intimal layer; (B) CKD patients derive the medial calcifi cation in 
the absence of the atherosclerotic factor, in view of  mineral bone disorder exaggerates the calcifi c event; (C) In clinical scenario, intimal along with 
medial calcifi cation usuall existent together in CKD patients, since they already possessed  various traditional risk factors. Noticeably, the intimal or 
medial calcifi c burden is higher in CKD patients in contrast to non-CKD patients.



An update on the approaches of avoidance of propagation of chronic kidney disease resulting in reversal or possible need or avoidance of kidney 
transplantation - a systematic review

www.clinnephrologyjournal.com 047https://doi.org/10.29328/journal.jcn.1001089

dysfunction as well as the risk of incident cardiovascular and 
cardiac processes in HD patients. Their outcomes pointed 
that VAP-1 might help clinicians for the identi ication of 
HD patients at a high risk of cardiovascular processes [64]. 
Trying to evaluate the role of neprilysin as a biomarker in 
cardiovascular processes in case of haemodialysis (HD) 
patients, Hwang, et al. [64], observed that greater circulating 
neprilysin amounts independently anticipated the composite 
of cardiovascular processes as well as cardiac processes in 
case of HD patients. The outcomes of this study pointed to 
the signi icance of future studies on the actionsof neprilysin 
hampering in reduction of cardiovascular processes [65]. 
Neprilysin inhibition (NEPi) as a new therapeutic aapproach 
with possibility of escalation of results for patients with 
CKD. NEPi causes the escalation of action of natriuretic 
peptide systems that resulted in natriuresis, diuresis as 
well as hampering of the renin–angiotensin system (RAS), 
that could work as a potentially advantageous counter-
regulatory system in states of presence of RAS activation like 
chronic HF as well as CKD [66]. Furthermore, Judge, et al. 
[67], demonstrated that NEPi with an angiotensin receptor 
neprilysin inhibitor (ARNI) [sacubitril/valsartan] might 
be advantageous in patients with CKD by reduction in the 
risk of cardiovascular disease (CVD) as well as possessing 
the potential of retardation of CKD, thus postponement 
of need for Kidney transplantation [67]. Apart from the 
canonical medicine for the regulation of heart failure (HF), 
thus sacubitril that implicates an angiotensin receptor 
neprilysin inhibitor (ARNI) is advocated at present for 
reduction of cardiovascular along with hospital admission 
[68]. Secondary to the common occurrence of dysregulated 
function in patients with HF the probability of renal bene its 
of sacubitril/valsartan are undergoing assessment. More 
recently the observation was that sacubitril/valsartan 
aided in the reserve renal function along with reduction in 
the robustness of proteinuria in patients with HF whose 
presentation was with a reduced ejection fraction (HF rEF) 
[69]. Jha, et al. [70], in Indian scenario recently successfully 
treated 2 cases of robust HF with DKD with the utilization of 
sacubitril/valsartan [70]. 

Nephrolithiasis as well as urolithiasis: Nephrolithiasis 
causes considerable escalation of chances of the incidental 
presentation of CKD that is responsible for around 2% - 3%
of patients with ESRD [71]. Those having production of 

stone possessed a lesser determined GFR in contrast to the 
ones without renal calculi [72]. The reason for this is the 
sharing of numerous risk factors for CKD that is inclusive of 
the utilization ofnephrotioxic analgesics for the regulation 
of pain at the time ofuropathy secondary to obstruction, a 
reduction in consumption of water that results in volume 
depletion, an escalation of protein consumption, recurrence 
of sepsis, urinary tract structural aberrations along with 
contrast media exposure in view of aim of imaging [73]. 
Noticeably both surgery in addition to shock wave lithotomy 
result in parenchymal damage, in lammation as well as 
ibrosis Moreover variability of calculi kinds are associated 

with variable risks. Like cystine stones possess the maximum 
risks of propagation of CKD, with uric acid along with 
struvite calculi [74]. Possessing the knowledge of greater 
recurrence rate need arises for appropriate management of 
nephrolithiasis as well as urolithiasis In CKD.

The pathways that result in generation of CKD might be 
stone particular. Beushite stones commonly produce plugs 
of the ducts of Bellini that result in duct obstruction, uric 
acid crystals getting deposited might cause in lammation 
as well as ibrosis. Chronic pyelonephritis, raised pH 
of urine secondary to the effect of urease along with 
staghorn stones in the struvite calculi generators might 
result in papillary necrosis along with damage to renal 
parenchyma [75]. Hereditary diseases, not usual might 
further have manifestation with nephrolithiasis like primary 
hyperoxaluria, cystinuria, Dent’s disease along with, adenine 
phosphoribosyl transferase (ARRT) de iciency [76]. The 
avoidance of generation of stones might be the crucial step 
for enhancement of results (Figure 8). Much more bene icial 
renal results have been the observation in uric acid stones 
in case of prescription of xanthine oxidase inhibitors ; in 
particular prescription of febuxostat along with sustenance 
of alkaline urine [77]. However recently Park, et al. [78] in 
2022 evinced that allopurinol ameliorated chronic kidney 
disease propagation along with avoidance of hypouricemia 
in contrast to febuxostat [78]. Since the therapy might confer 
renoprotection, further studies on its actions on chronic 
kidney disease are needed.

Agents particular for stones utilization can be done. 
Lumasiran an RNAi treatment for type 1 primary hyperoxaluria 
got approval for clinical utilization recently [79].

Figure 7: Courtesy ref no-63-Clinical association of vascular calcifi cation to cardiovascular or non-cardiovascular organs in case of CKD. CKD: Chronic 
Kidney Disease; LVH: Left Ventricular Hypertrophy.
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Autosomal Dominant Polycystic Kidney Disease 
(ADPKD)

Autosomal Dominant Polycystic Kidney Disease (ADPKD) 
represents the commonest genetic etiological factor for 
ESKD [80], besides maximum are carriers of mutations 
of one of PKD1 or PKD2. More recently GANAB encoding 
glucosidase IIsubunitα was isolated in the form of a one more 
pathological gene [81]. Clinical presentation of ADPKD are 
inclusive of renal  (pain in lank, blood in urine, urinary tract 
infection (UTI), polyuria, nocturia, as well as hypertension), 
or extra renal (cerebral aneurysm, liver cysts, besides cysts 
in other organs, valvular heart disease) manifestation 
[82]. Numerous signaling pathways have been pointed 
to result in metabolic impairment at the time of natural 
history of ADPKD, in particular the cAMP pathway that 
works as the central actor at the time of cystogenesis [83]. 
Transplantation is thought to be the approach possessing the 
maximum effectiveness in view of angiotensin converting 
enzyme inhibitors (ACEi), or angiotensin receptor blocker 
(ARB) gives provision of restricted action on GFR reduction 
[84]. Nevertheless, promising outcomes pointed that the 
utilization of V2 receptor antagonist treatment tolvaptan in 
patients under the age of 55 yrs possessing an eGFR > 25, 
l/min/1.73m2 might postpone the deterioration of Kidney 
function as well as reduction in the volume in a dose based 
way with enough safety along with tolerance [85].

Autosomal Dominant Tubulointerstitial Kidney 
Disease (ADTKD)

The properties of Autosomal Dominant Tubulointerstitial 
Kidney Disease (ADTKD) is tubular injury along with 

interstitial ibrosis with glomeruli that are not damaged in 
addition to positive family history [86]. It results in CKD 
propagation ultimately towards ESRD however is mostly not 
appreciated despite it being responsible for around 5% of 
monogenic conditions causing ESRD [87]. The conduction of 
genetic investigations results in enhancement of sensitivity of 
the diagnosis. The mutations implicated are having an impact 
usually in 5 genes, inclusive of UMOD, MUC1, REN, HNFIB 
SEC61A1. Despite, no particular treatment is existent at 
present a low salt diet is not advocated along with utilization 
of diuretics has to get carried out cautiously for avoidance of 
the exacerbation of salt along with volume depletion along 
with gout in addition to hyperuricemia [88]. 

Post transplantation or graft kidney patients 

In contrast to dialysis patients in receipt of Kidney 
transplantation, possess greater advantageous results. 
Subsequent to induction of treatment with T cell depleting 
substances, sustenance immunosuppressants that target 
3 signals in the context of activation of T cells along with 
proliferation needs to be persisted with for prevention 
of rejection [89]. Glucocorticoids are usually employed 
in the context of induction along with sustenance of 
immunosuppression via hampering nuclear factor κB (NFκB) 
along with its downstream expression of cytokines. In case 
of patients without any direct immune-modulated renal 
diseases with lesser immunological risk an early stoppage 
can get taken into account [90]. Antimetabolites are further 
brought into utilization that is inclusive of azathioprine, 
mycophenolate/mizoribine in addition to its active 
metabolites [91].

Figure 8: Courtesy ref -6-Diff erent causes of nephrolithiasis and urothithiasis with the recommended management strategies to avoid recurrence-i) 
cause of CKD the utilization ofnephrotioxic analgesics for the regulation of pain at the time ofuropathy secondary to obstruction, a reduction in 
consumption of water that results in volume depletion, an escalation of protein consumption, recurrence of sepsis, urinary tract  structural aberrations 
along with contrast media exposure in view of aim of imaging [8,97].
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By blockade ofsignal 1 through binding to the FK506 
binding protein (FKBP), Calcineurin inhibitorsI (CNIs) 
constitute the main medicines. Despite, CNIs resulting in 
enhancement of graft results at signi icant rates that is 12 
hr trough or 2 h peak (in the context of just neural) serum 
amounts are required, to get estimated for avoidance 
of escalated nephrotoxicity [92]. This complicated drug 
crosstalk of CNIs with the ones possessing the capacity of 
induction or hampering cytochrome P450 require greater 
stress. Mammalian target of rapamycin inhibitors (mTORi) 
further bind to FKBP, however hamper mTOR from blockade 
of signal 1 [93]. Estimation of proteinuria is required at the 
time of mTORi for monitoring the adverse actions of denovo 
proteinuria [94]. The crosstalk of CD28 on T cells for the 
blockade of signal 2 might get interrupted by betacept binding 
to CD 80/CD 86 on antigen presenting cells [95]. Patients 
possessing greater immunological risk ls like the ones with 
glomeruonephritis in receipt of retransplantation along with 
the ones having greater high panel–reactive antibody titres 
are in requirement of sustenance of triple treatment [96]. 
Subsequent to transplantation having a lesser estimated 
glomerular iltration rate (eGFR), a mTORi- dependent 
regimen is believed to be getting preferred more commonly 
for utilization in contrast to CNIs- dependent regimen 
[97]. CNIs or antimetabolites might get replaced by mTORi 
with akin allograft survival, greater post transplant renal 
function reserve, however in reduction of taking place of non 
melanoma skin cancers [98]. Other than denovo proteinuria, 

mTORi might aid in hyperlipidemia, repression of Bone 
marrow along with infection. Apart from pharmacologic 
treatment, it is key to carry out continued monitoring of the 
function of Kidney graft. Whereas serum creatinine escalates 
it is signi icant to ind reversible factors like sepsis, volume 
getting depleted along with drug toxicity. Furthermore, BK 
virus infection is required to get ruled out. Ultrasound aids in 
assessment of structural changes vascular in lows. In case of 
recurrent/denovo Kidney diseases or suspicion of rejection, 
or occurrence of incidental proteinuria Kidney allograft 
biopsy might be indicated.

CKD complications-how to manage

The clinical presentation of CKD are separate as per 
the causes, m staging along with comorbidities. Apart from 
handling solute excretion as well as water balance, it further 
is implicated in sustenance of endocrine homeostasis. With 
the propagation of CKD uremic toxins accrual takes place. 
The proper correction of CKD complications might further 
ameliorate the rate of propagation of CKD.

Metabolic acidosis: The continued reduction of renal 
function along with deteriorated renal ability of excretion 
of acid along with ammonia production, in addition to 
escalation of non-volatile acid generation result in metabolic 
acidosis. Metabolic acidosis incidence was illustrated to cause 
enhancement in a linear fashion correlated with reduction 
in GFR [99]. Furthermore metabolic acidosis can aid in 

Figure 9: Courtesy ref no-6-The numerousmodes of metabolic acidosis on renal propagation like escalation of, ammonia generation in nephrons 
that escaped damage from complement activationbesides enhancement of endothelin generation, resulting in reduction in GFR and enhancement  
of tubulointerstitialdamage. Escalation of ammonia generation, in the nephrons that are surviving might cause activation of complement correlated 
with tubulointerstitial injury [101]. Enhancement of endothelin generation associated with metabolic acidosis is observed to cause, reduction of GFR 
along with tubulointerstitial damage. More than the renal side actions, metabolic acidosis negatively impacts the cardiovascular outcomes (CVOT) 
through exaggeration of infl ammatory reaction, escalation of aldosterone development, enhancement of  endothelin generation besides dysregulation 
of endothelial function, besides reduction in Na+/K+ ATPase action as well as followed by dyregulation of cardiac contractility [103]. Furthermore, 
metabolic acidosis is correlated with dysregulation of bone mineralization, IR, along with, greater all cause mortality. See text for details. 
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propagation of CKD along with utilization of alkali treatment 
was demonstrated to slow this propagation [100]. The 
mode of metabolic acidosis stimulated Kidney propagation 
implicates numerous parameters (Figure 9). Escalation of 
ammonia generation in the nephrons that are surviving 
might cause activation of complement correlated with 
tubulointerstitial injury [101]. Enhancement of endothelin 
generation associated with metabolic acidosis is observed to 
cause reduction of GFR along with tubulointerstitial damage 
[102]. Morethan the renal side actions metabolic acidosis 
negatively impacts the cardiovascular outcomes (CVOT) 
through exaggeration of in lammatory reaction, escalation 
of aldosterone development, enhancement of endothelin 
generation besides dysregulation of endothelial function, 
besides reduction in Na+/K+ ATPase action as well as followed 
by dyregulation of cardiac contractility [103]. Furthermore 
metabolic acidosis is correlated with dysregulation of bone 
mineralization, IR, along with, greater all-cause mortality 
[104].

Early Initiation of alkali treatment might be done for 
attainment of serum HCO3 concentration amongst 22-26 
mEq/l [105], as a HCO3 amount > 26 mEq/l has a correlation 
with greater mortality as well as cardiac processes [106]. 
NaHCO3 along with Na citrate are the 2 greater alkalis 
whose utilization is most usually done, where NaHCO3 
supplementation is more economical although might result 
in bloating, whereas Na citrate is expensive with causing 
escalation of gastrointestinal absorption of albumin. The 
botheration in the context of sodium along with volume 
retention besides hypertension getting aggravated by alkali 
treatment might get removed with the utilization of diuretics. 
Fruits besides vegetables have further been illustrated to 
result in remarkable escalation of serum HCO3- amounts 
along with aid in preservation of GFR in patients with stage 
3 to 4 CKD without the generation of hyperkalaemia, inspite 
their lesser ef icacy in contrast to medicines [107].

Low protein diet consumption with ketoanalogues: 
High protein consumption results in hyper ilteration along 
with enhancement of intraglomerular pressure causing 
the origination of propagation of CKD. Hence restricting 
dietary protein has been believed for a long duration to be 
of considerable signi icance in the context of nutritional 
treatment for CKD. Dietary protein of 0.55 - 0.6 g/kg/
day has been pointed for patients with stage 3 to 5 CKD 
without DM, as well as 0.6 - 0.8 g/kg/day for the ones 
with DM. In contrast to animal proteins, plant proteins 
impact glomerular haemodynamics besides lesser net acid 
generation. The phosphate in proteins of plant origin possess 
lesser bioavailablity, thus causing lesser phosphate accrual 
[108]. Plant proteins are correlated with a reduction in the 
rate of GFR fall clinically with more advantageous result, thus 
might have the preference as constituting the main source of 
proteins for patients with CKD [109].

In view of very low protein diet (0.3 - 0.4 g/kg daily 
protein was documented to cause reduction in risks of 
incident dialysis in contrast to lesser or normal protein diet, 
the method of avoidance of protein energy wastage at the 
time of protein restriction assumes key importance [110]. 
Ketoanalogues represent the amino acids precursors with 
their utilization along with simultaneous protein restriction 
in diet has been seen to cause considerable postponement 
of CKD besides reduction in the risks of dialysis initiation in 
patients with  (estimated glomerular iltration rate (eGFR) 
> 18 ml/mln /1.73m2) or without advancement of CKD 
[111]. Physical exercise in a regular fashion is advocated 
for patients irrespective of stage of CKD as well as might 
be of advantage in kidney results. Nevertheless, still there 
is existence of confusion in the context of the association 
amongst the protein restriction in diet along with uremic 
sarcopenia in patients with CKD. Actually physical activity 
at a regular pattern at the time of a low protein diet or very 
low protein diet consumption along with ketoanalogues will 
not result in net protein catabolism, however would aid in 
enhancement of muscle strength, in lammation as well as 
nutrition status in case there is existence of enough energy 
supply [112]. Thus the escalation of nutrition that is free 
of proteins gives enough provision of energy requirement 
without the exchange of a high phosphate consumption. 
Noticeably the utilization of ketoanalogues are ef icacious in 
avoidance of protein - energy wastage, thus might be taken 
into account as a signi icant role of nutritional treatment of 
CKD.

Anaemia: Anaemia is a common complication of 
CKD correlated with a poor prognosis. The quality of life 
enhancement occurs in patients with anaemia with CKD, 
thus correction might result in reduction of the decline 
in renal function. At present the modes implicated in the 
generation of renal anaemia is just partly understood [113]. 
Inadequate erythropoietin (EPO) generation has been 
pointed to be the main etiology of renal anaemia. Despite 
introducing erythropoiesis stimulating substances (ESAs) 
cause reduction of transfusion associated complications 
besides result in improvement in the symptoms of anaemia 
[114], no signi icant enhancement in anaemia associated 
mortality along with morbidity is seen as the possible reason 
might be the association of side actions like the deterioration 
of hypertension, propagation of malignancies, greater 
cardiovascular complications as well as thrombosis [115]. 
These observations pointed that the EPO de icit is not just 
the lone eiological factor for renal anaemia

Hepcidin comprises of a 25 amino acids peptide that gets 
encoded by HAMP, works in the form of a crucial molecule 
by reduction of gastrointestinal iron absorption besides 
results in impaired iron re organization [116]. Interleukin-6 
(IL-6) a proin lammatory cytokine results in enhancement 
of Hepcidin generation, whereas EPO causes escalation 
of erythroferrone expression for repression of Hepcidin 
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generation [117]. Furthermore, Hepcidin possesses a central 
part in iron control in patients with CKD either of chronic 
in lammation or EPO de icit associated with CKD caused 
escalation of generation of Hepcidin causing dysregulation 
of iron absorption as well as mobilization of iron from its 
storage regions [118].

More recently hypoxia inducible factor 1 (HIF) stabilizing 
substances, like roxadustat as well as vadadustat have 
got generated for the treatment of renal anaemia [119]. 
Binding of HIF unlike ESAs to particular sequences that are 
referred to as hypoxia responsive element (HREs) causes 
enhancement of the formation of endogenous EPO apart from 
its utilization in the existence of hypoxia. During normoxia, 
the hydroxylation of by the propyl hydroxylase domain 
(PHD) enzymes would cause breakdown of HIF with the idea 
of control of HIF actions [120]. HIF stabilizing substances 
have got illustrated to be of non inferiority to ESAs, in 
particular in non dialysis dependent CKD, in the context of 
anaemia treatment effectiveness [121]. Nevertheless, with 
the possession of pleiotropic actions besides long time 
complications they need greater assessment. 

Hyperkalaemia: Hyperkalaemia represents a disorder 
having the probability of impacting life that is associated with 
a fast deterioration in renal function in patients with CKD. 
For escalation of the patients awareness with regards to the 
signi icance of restricting dietary potassium  (K+) remains 
the mainstay of management. Despite cationic exchange 
resins that are inclusive of sodium or calcium polystyrene 
sulfonate have been utilized broadly in patients with CKD, 
the correlated sodium load, GIT irritation, incomplete 
selectiveness in the context of some cations along with their 
restricted therapeutic effectiveness, cause reduction in 
their potential use of these resins. More recently innovative 
substances that are inclusive of zinconium cyclosilicate 
(ZS-9) as well as Patiromer have got demonstrated to be 
possessing greater selectivity for potassium, besides milder 
GIT side actions. ZS-9 might possess a remarkable part in 
the context of management of acute hyperkalaemia in view 
of them working fast (within an hour), whereas Patiromer 
demonstrates a continuous K+ reducing action for 48 h 
[122]. Signi icantly the greater effectiveness, of ZS-9 as well 
as patiromer for reducing K+ might cause enhancement 
of prognosis of patients with CKD by reduction in the 
possibility of omission of RAAS blocking that causes a greater 
advantageous heart with renal results.

Particular situations of CKD

Innovative therapeutic strategies: The restricted 
actions of the present therapies of CKD cause stimulation 
of the requirement of Innovative therapeutic substances. 
Irrespective of the causes of different events, inclusive 
of ibrosis, in lammation, as well as Oxidative stress (OS) 
besides dysregulation of cell regeneration are continuing in 

the Kidney. Evaluation of certain innovative substances that 
target these pathways was carried out in preclinical studies 
as well as clinical trials. Like Atrasentan that targets the 
endothelin-1 receptor ETA is successful in postponement 
of the propagation of DKD in clinical trials [123]. Having the 
knowledge of the key part of TGF-β1 in ibrosis in addition 
to in lammation, oxidation along with apoptosis, pirfenidone 
(possessing the capacity of reduction of TGF-β1 formation) 
was illustrated to halt the propagation of estimated glomerular 
iltration rate (eGFR) in focal segmental glomerulosclerosis 

(FSGS) clinical trials [124]. MicroRNAs possessing the 
capacity of controlling different biological events by 
suppression of translational or modulation of breakdown 
of mRNA. MiR21 induction is feasible by TGF-β1 in Kidneys, 
besides is correlated with ibrosis along with podocyte 
damage. Lamdemirsen,a blocker of miR21,was observed to 
cause avoidance of the propagation of Alprotsyndrome in 
preclinical studies [125]. The bromodomain as well as extra 
terminal (BET) proteins represent epigenetic controllers are 
implicated in cell proliferation, differentiation along with 
in lammation. Apabetalone, a BET inhibitor demonstrated 
promising results in patients with coronary artery disease 
(CAD) as well as DKD [126,127]. Moreover clinical trials 
with the utilization of inhibitor of Nrf2 along with p53 are 
continuing [128].

With the insight, of complicated pathogenesis of CKD that 
implicates various cell kinds besides alterations of numerous 
signaling pathways, multi target drugs (MTD) might prove to 
be a useful approach, like soluble epoxide hydrolase (SHE) 
dependent PTUPB (with cyclooxygenase2 (COX2) inhibitor), 
PB394 (with PPARγ agonist) as well as DM509 (with 
farsenoid X receptor agonist)for amelioration of ibrosis, 
in lammatory reaction, as well as oxidative stress (OS) from 
CKD associated with DM, hypertension, hyperlipidemia, or 
other causes [129].

Mesenchymal stem cells as well as the media that is 
conditioned: Mesenchymal stem cells (MSCs) possess the 
properties of capacity of self renewal as well as differentiation 
to separate cells that can get identi ied in numerous tissues 
like adipose tissue (AT) along with Bone marrow [130]. In 
view of their lower immunogenicity, their transplantation 
is believed to be a safe therapy, thus its utilization has been 
done for multiple diseases inclusive of Kidney diseases. 
MSCs that get transplanted possess the capacity of migrating 
to the damaged tissue known as MSCs homing that cause 
immunomodulation, antiapoptosis, antiin lammation along 
with antioxidation for escalation of tissue healing in the 
fashion of direct cell-cell crosstalk, or paracrine [131]. 
Furthermore, ECVs liberated by MSCs as well as the media 
that is conditioned (CM) of MSCs, MSCs- ECVs or MSCs- CM 
have been documented to aid in the healing of damaged 
tissues [132]. In variable models of AKI as well as CKD, the 
systemic/local injection of MSCs, MSCs- ECVs or MSCs- CM 
has been illustrated to cause escalation of tubular healing, 
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mitigate in lammation, abrogate ibrosis along with conserve 
renal function .In case of clinical trials of AKI along with CKD, 
it was revealed that these were safe in addition to tolerable 
however the case numbers being less besides smaller period 
of follow up pointed that the effectiveness of MSCs treatment 
could not be a conclusive one [133]. In the context of DKD 
delivery of MSCs possessed a tendency of stabilization or 
recovery of the GFR in case of patients with T2DM repair 
however hyperglycemia might cause a reduction in the 
conferring of renal protection by resulting in injury to the 
MSCs whose avoidance was feasible by coculturing with 
macrophages or modulation of MSCs with angiotensin 
converting enzyme (ACE2) [134]. Akin to that uraemic toxins 
like p-cresol possess the capacity of impairing the function 
of MSCs which can get recti ied by simultaneous utilization 
of pioglitzone for the restoration of function of MSCs [135].

Conclusion
Thus having reviewed the role of epigenetics 

modi ications in management of KD, ESRD, Role of Vitamin D
in Kidney diseases along with FGF 23, megalin-cubilin, klotho 
generation, then role of Vitamin C in avoidance of AKI, beside 
the signi icance of hampering the renin–angiotensin system  
(RAS), along with good control of BP with a minimum of 
2 antihypertensives as well as advantages of utilization 
of manidipine in hypertension associated with DM, we 
attempted to study in detail the avoidance of deterioration of 
other CKDs besides DKD [24,136-139], with details of how to 
avoid propagation & management of AKD, along with causes 
of CKD like DM Glomerulopathy, hypertension, heart disease 
correlated with CKD, Nephrolithiasis & urolithiasis, inherited 
genetic diseases like autosomal polycystic kidney disease 
& ADTKD, graft in renal transplant, innovative strategies 
inclusive of use of mesenchymal stem cells. Management of 
CKD is a complicated affair in view of its heterogenous nature, 
besides the lack of appreciation of its in luence of side actions. 
Other than the lifestyle manipulation, along with the prompt 
recti ication of risk factors for CKD early recognition of AKI in 
addition to early implementation of medication with regards 
to managing complications like metabolic acidosis, anaemia, 
hyperkalaemia as well as CKD-mineral bone disorder (CKD–
MBD) are key for slowing the propagation of CKD along 
with reduction of mortality as well as morbidity. With the 
greater insight achieved with regards to molecular modes 
more & more innovatons are getting introduced with their 
translation will hopefully aid in escalating the outcomes from 
bench to bedside. Furthermore recently we reported on the 
role of Vitamin K supplementation in Vitamin K de iciency 
that is correlated with its presence in case of Chronic Kidney 
Disease besides in relief provision for vascular calci ication & 
cardiovascular risks for avoidance of mortality [140].
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