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INTRODUCTION
Chronic  Kidney  Disease  (CKD)  is  dened  according  to  the  presence  
or  absence  of  kidney  damage  and  level  of  kidney  function—  
irrespective  of  the  type  of  kidney  disease. 

[1]Accordingly  Dened A s   :  
1.Kidney  damage  for  >3  months  as  dened  by  structural  or  
functional  abnormalities  of  kidneys  with  or  without  decreased  GFR,  
manifest  by  either.

a. P athological  abnormalities,  
b.  Abnormalities  in  markers  of  kidney  damage  including  persistently  
increased  protein  excretion,  urine  sediment  examination  or  dipstick  
for  red  blood  cells  and  white  blood  cells  or  imaging  studies  of  the  
kidneys.

  
2.eGFR  <  60ml/min/1.73m2  for  >3  months  with  or  without  kidney  
damage. 

The  two  main  causes  of  CKD  are  diabetes  and  high  blood  pressure,  
which  are  responsible  for  up  to  two-thirds  of  the  cases.  
Glomerulonephritis,  polycystic  kidney  disease,  lupus  and  

[2]obstructive  lesions  are  other  causes  of  CKD .

CKD  encompasses  a  spectrum  of  disease,  ranging  from  mild  kidney  
damage,  which  can  be  asymptomatic  and  is  only  detected  by  blood  
and  urine  testing,  through  to  end-stage  disease,  in  which  kidney  
function  is  impaired  to  such  an  extent  that  the  retention  of  metabolic  
waste  products,  salt  and  water  becomes  potentially  fatal.  

A  strict  collaboration  between  nephrologists,  neurologists  and  other  
specialists  may  decrease  the  social  burden  of  these  neurological  
complications  of  CKD  by  reducing  morbidity  and  mortality  of  
chronic  kidney  disease  patients. 

Therefore,  the  present  study  was  undertaken  to  studied  patients  of  
chronic  kidney  disease  and  assessed  the  prevalence  of  neurological  
manifestation  in  CKD  patients  like  cerebrovascular  accident  
(stroke),  myopathy,  peripheral  neuropathy,  GTCS,  Dementia,  
Disequilibrium  Syndrome,  Orthostatic  Hypotension  and  Restless  
Leg  Syndrome.  

AIMS A ND  OBJECTIVES  
Ÿ To  study  the  prevalence  of  neurological  manifestations  in  

Chronic  Renal  Failure  patients  in  Bundelkhand  Region  of  Uttar  
Pradesh.

Ÿ To  study  the  clinical  and  diagnostic  characteristics  of  CKD  
patients  treated  through  different  strategies  of  management.    

Ÿ Evaluate  the  involvement  of  Autonomic  Nervous  System  
(ANS),  Peripheral  Nervous  System  (PNS)  and  Central  Nervous  
System  (CNS)  in  CKD  patient.    

MATERIAL A ND  METHODS:
This  study  was  a  cross  sectional  study  conducted  in  M.L.B  Medical  
College,  Jhansi  (U.P.).  This  study  included  CKD  patients  coming  to  
Department  of  General  Medicine,  MLB  Medical  College,  Jhansi  
during  the  period  March  2018  to  October  2019,  minimum  170  
patients  were  taken  for  the  study.  The  study  was  performed  after  
obtaining  permission  from  the  Institutional  ethics  committee  and  the  

Introduction: Chronic kidney disease (CKD) is a rapidly growing global health problem, with a prevalence of 15% in 
developed nations.  CKD can occur as the result of a primary renal disorder or as a complication of multisystem disease. 

Diabetes is now the most common cause of CKD in developed countries, whereas in the developing world, inammatory diseases of the kidney, 
particularly glomerulonephritis and interstitial nephritis, remain the most common causes. The most common neurological manifestation were 
cerebrovascular accident (stroke), myopathy, peripheral neuropathy, GTCS, Dementia, Disequilibrium syndrome, Orthostatic hypotension  and 
Restless Leg Syndrome.  
Aim: To study the prevalence of neurological manifestations in Chronic Renal Failure patients in Bundelkhand Region of Uttar Pradesh.
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patients coming to Department of General Medicine, M.L.B. Medical College, Jhansi during the period March 2018 to October 2019, study 
comprises of 170 patients. Out of these, 95 patients were having neurological manifestation.
Results: Study observed that, neurological manifestation was more common among male (67.37%) of age group 51 to 60 yrs (28.24%) and most 
of them were found smoker (56.84%) and hypertension (84.21%). Most of the patients having neurological manifestation were on maintenance 
haemodialysis (61.05%).  We divided all the number of cases in six age group, majority of cases were found in 51-60 yrs age group i.e. 48 
(28.24%) followed by 41-50 yrs age group i.e. 29 (17.06%) and 18 (10.59%) patients were found in  30 yrs, 31-40 yrs, and >70 yrs of age group 
respectively.  The most common neurological manifestation were cerebrovascular accident (stroke) (33.68%), myopathy (17.89%), peripheral 
neuropathy (14.74%), GTCS (8.42%), Dementia (8.42%), Disequilibrium syndrome (7.37%), Orthostatic hypotension (6.32%) and Restless 
Leg Syndrome (3.1%)  
Conclusion: Neurological manifestations are highly prevalent in CKD and are a major cause of morbidity and mortality. Both CNS and PNS 
complications were most apparent at end-stage disease i.e. CKD stage V. neurological manifestation occurred in our study were mainly 
associated with hypertension, anemia, albuminuria, electrolytes abnormalities (like hyperphosphatemia, hyponatremia), raised blood urea 
nitrogen level. So early detection and management of these factors in CKD patients represents a window of opportunity to reduce their impact in 
later stages of CKD.
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identity  of  the  patients  was  not    revealed.  The  study  was  done  to  
evaluate  the  prevalence  of  neurological  manifestations  in  CKD  
patients.

Calculation  of  eGFR  by  Cockroft-Gault  Equation  which  is  given  by:  
(140-age)  x  Body W t.  (kg)

72xPcr.  (mg/dl).

Multiplied  by  0.85  for  women.

Stages  of  CKD  dened  by  GFR.ml/min/1.73  m2
·Stage  0:  >90  ml/min/1.73  m2  with  risk  factors  for  CKD  
·Stage  1:  ≥90  ml/min/1.73  m2  with  demonstrated  kidney  damage  
·Stage  2:  60-89  ml/min/1.73  m2  
·Stage  3:  30-59  ml/min/1.73  m2  
·Stage  4:  15-29  ml/min/1.73  m2  

2·Stage  5:<  15ml/min/1.73  m .

Inclusion  Criteria
Ÿ All  patients  who  are  diagnosed  as  Chronic  Kidney  Disease

Exclusion  Criteria  
Ÿ CKD  patient  age  <  15  years  
Ÿ Any  patients  having  pre-existing  renal  disease.  
Ÿ Patients  on  peritoneal  dialysis
Ÿ Patients  had  received  renal  transplant.
Ÿ Patients  having A KI  with  neurological  manifestation  
Ÿ CKD  patient  having  multisystem  involvement.  

Methodology
All  the  patients  meeting  inclusion  and  exclusion  criteria  was  evaluated  
thoroughly.  History  collection,  clinical  examination,  ABG, USG  
abdomen, l aboratory i nvestigations s uch a s c omplete b lood c ount, l ipid  
prole,  blood  sugar  level,  urine  analysis,  and  other  routine  investiga-
tions l ike s erum p arathyroid h ormone l evel w ere p erformed a s a  p art o f  
routine d iagnosis a nd t reatment f or a ll t he p atients.

RESULTS
This  study  was  a  hospital  based  cross  sectional  study  comprises  of  
170  patients.  Out  of  these,  95  patients  were  having  neurological  
manifestation  it  was  observed  that  neurological  manifestation  were  
more  common  among  male  (67.37%)  of  age  group  51  to  60  yrs  
(28.24%)  and  most  of  them  were  found  smoker  (56.84%)  and  
hypertension  (84.21%).    Most  of  the  patients  having  neurological  
manifestation  were  on  maintenance  haemodialysis  (61.05%).

Table  1: A ge W ise  Distribution  Of  Cases.

We  divided  all  the  number  of  cases  in  six  age  group,  majority  of  cases  
were  found  in  51-60  yrs  age  group  i.e.  48  (28.24%)  followed  by  41-50  
yrs  age  group  i.e.  29  (17.06%)  and  18  (10.59%)  patients  were  found  in    
30 y rs, 3 1-40 y rs, a nd >  7 0 y rs o f a ge g roup r espectively.

The most common  neurological  manifestation  were  
cerebrovascular  accident  (stroke)  (33.68%),  myopathy  (17.89%),  
peripheral neuropathy  (14.74%),  GTCS  8.42%,  Dementia  (8.42%),  
Disequilibrium syndrome (7.37%), Orthostatic  hypotension  (6.32%)  
and  Restless  Leg  Syndrome  (3.1%).

Table 2: Distribution  of  various  neurological  manifestation  in  
CKD  patients.

This  study  also  showed  that  74.74%  patients  were  in  CKD  stage  
V  followed  by  16.84%  in  stage  IV.

Table 3:  Prevalence  of  neurological  manifestation  in  various  
stages  of  CKD  patients.

Table  4:  Factors A ffecting V arious  Neurological  Manifestations

Table  5:  Factors A ffecting V arious  Neurological  Manifestations

DISCUSSION 
Out  of  170  patients,  majority  of  patients  were  male  i.e.  116  
(68.24%)  and  rest  were  female  i.e.  54  (31.76%).  Out  of  these,  95  
patients  having  neurological  manifestation,  64  (67.37%)  were  male  
and  rest  31  (31.63%)  patients  were  female.    Age  of  the  patients  
varied  from  minimum  of  15  yrs  and  maximum  of  86  yrs,  meanSD  
was  53.8515.09  and  majority  of  patients  included  in  the  study  were  
in  51-60  yrs  of  age  group.    Which  is  support  by  a  study  conducted  

 [ 3] [4]by  S.G.  Shyam  et  al  (2016)   and  P.Rama  et  al  (2010)

Out of  170  cases,  95  cases  were  having    neurological  manifestations,  
the  prevalence  of  neurological  manifestations  in  our  study  was  
55.88%,  out  of  these  patients,32  (33.68%)were  having  
Cerebrovascular  accident  (Stroke)  followed  by  Mayopathy  17  
(17.89%),    peripheral  neuropathy  14  (14.74%)  and  rest  of  cases  
having  GTCS,  Dementia,  Disequilibrium  Syndrome,  Orthostatic  
Hypotension  and  Restless  Leg  Syndrome  i.e.  8  (8.42%),  8  (8.42%),  
7  (7.37%),  6  (6.32%),  and  3  (3.16%)  respectively  were  found.

In  our  study,  most  of  the  patients  were  hypertensive  (84.37%)  
andanemic  (71.87%).  The  most  common  neurological  complication  
was  cerebrovascular  accident  (stroke)  33.68%,  out  of  these  24.21%  
were  having  cerebral  infraction  and  9.47%  were  having  cerebral  
hemorrhage.  

[5]A  study  done  by  Tanja  Hojs  Fabjan  et  al  (2014)   also  concluded  
that  ischemic  stroke  was  more  common  than  hemorrhagic  stroke  in  
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AGE  GROUP  (in  years)  No.  of  Cases  (n=170) Percentage  
  30 18 10.59%

31-40 18 10.59%
41-50 29 17.06%
51-60 48 28.24%
61-70 39 22.94%
>70 18 10.59%

Total  170 100%

Neurological  Manifestation No.  of  Cases  
(n'=95)

%

Cerebrovascular  accident 
(Stroke)  (N=32/33.68%)

Infarct  23 24.21%
Haemorrhage  09 9.47%

MYOPATHY  17 17.89%
Peripheral  neuropathy 14 14.74%
GTCS 08 8.42%
Dementia    08 8.42%

Disequilibrium  syndrome  07 7.37%
Orthostatic  hypotension  06 6.32%
Restless  leg  syndrome  03 3.16%

Total  95 100%

CKD  
Stage  

No.  of  Cases  
(n=170)

No.  case  having  
neurological  

manifestation  
(n'=95)  

No.  case  not  having  
neurological  

manifestation      
(n'=  75)

I 0 0 0
II 1 1  (1.05%) 0  (0%)
III 10 7  (7.37%) 3  (4.00%)
IV 27 16  (16.84%) 11  (14.67%)
V 132 71  (74.74) 61  (81.33%)

Total 170 95  (100%) 75  (100%)
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CKD  patients.

[6]A  study  done  by  Thorgeirsson  G  et  al  (1978)   and  Bundgaard  M  
[7]et  al  (1984) showed  that  the  hypertension  was  a  major  risk  factor  

for  both  ischemic  and  hemorrhagic  stroke. 

Similarly  in  our  study,  most  of  the  cerebrovascular  accident  (stroke)  
were  in  later  stages  of  CKD  i.e.  stage  III,  IV  and V .  

Myopathy:  
The  prevalence  of  myopathy  in  our  study  was  17.89% A  
signicant  correlation  also  exists  between  glomerular  ltration  
rate  (GFR)  and  exercise  tolerance  or  muscle  peak  oxygen  uptake  
(peak  VO2)  Uremic  myopathy  usually  appears  with  a  GFR  under  
25  mL/min  and  is  rare  with  a  higher  GFR  Clyne,  N  et  al  

[8](1996) .  In  our  study,out  of  17  patients,  14  (82.35%)  patients  
were  present  in  CKD  stage  V.

The  specic  type  of  renal  replacement  therapy  (haemodialysis)  
also  appears  to  play  a  role.  It  has  generally  been  shown  that  
exercise  tolerance  in  predialysis  patients  is  greater  than  that  in  
hemodialysis  patients  and    there  are  no  signicant  differences  
between  patients  undergoing  peritoneal  dialysis  or  hemodialysis  

[9]Painter  P  et  al  (1986) .  In  our  study,  15  (88.23%)  patients  were  
on  RRT  (Haemodialysis)  and  having  myopathy  

Although  a  close  relationship  exists  between  anemia  and  exercise  
[10]limitation  in  uremic  patients  Metra  M.  et  al  (1991) .  In  our  

study,  majority  of  myopathy  patient  were  anemic  i.e.  13  
(76.47%)  out  of  17  patients.

Certain  systemic  diseases,  particularly  arterial  hypertension,  have  
been  associated  with  uremic  myopathy  Casaburi  R.    et  al  

[11](1997) .  In  our  study,  majority  of  myopathy  patients  were  
hypertensive  i.e.  16  (94.11%)  out  of  17  patients. 

Diabetic  patients  undergoing  dialysis  have  a  higher  prevalence  
and  more  severe  forms  of  uremic  myopathy  Thage  O  et  al  

[12](1970) .  In  our  study,14(82.35%)  out  of  17  patients  were  
diabetic.  

Secondary  hyperparathyroidism  has  been  clearly  associated  with  
[13]uremic  myopathy  Massry  S.G  et  al  (1984) .  Parathyroid  

hormone  increases  the  entry  of  calcium  into  myocytes  in  a  dose-
dependent  manner  by  enhancing  calcium  inux  through  the  
activation  of  the  G  protein  voltage-dependent  calcium  channel.  In  
our  study,  all  the  17  (100%)  patients  were  having  
hyperparathyroidism.  

Peripheral  Neuropathy:
In  our  study,  prevalence  of  peripheral  neuropathy  14.74% A  study  

[14]conducted  by  M.  Madhusudhana  Babu  et  al.,  (2015)   
concluded  that  the  peripheral  nerves  dysfunction  was  more  
prevalent  in  elder  age  (>65  years)  subjects. 

Most  common  type  of  neuropathy  present  in  our  study  was  
distal,  symmetric,  mixed  sensory  motorpolyneuropathy.  Out  of  14  
patients  having  peripheral  neuropathy  11  (78.57%)  of  patients  
were  males,  12  (85.71%)  were  hypertensive  and  10  (71.43%)  
were  >65  yrs  of  age.  

Dementia: 
Out  of  total  170  patients,  95  were  having  neurological  
manifestation,  out  of  these,dementia  was  present  in  8  (8.42%)  
patients.  In  these  patients,factors  affecting  dementia  were  HTN  7  
(87.5%),  H/O  hemodialysis6  (75%),  Proteinuria  6  (75%). 

The  prevalence  of  dementia  in  our  study  was  8.42%,  several  
other  studies  showed  the  prevalence  of  dementia  in  CKD  patient  

[15]varies  from  30%-60%  Kurella  M  et  al  (2004)   and  Antoine  V  
[16]et  al  (2004) .

In  our  study,  majority  of  patients  having  dementia  were  having  
mean  age  67.62  yrs.  and  mean  MMSE  score  among  the  whole  
sample  (170  patient)  was  18.512.8  but  among  the  patients  having  
dementia  (8  patients),  the  MMSE  score  was  16.5.This  showed  
that  the  dementia  patients  were  having  less  MMSE  score  in  
comparison  to  all  170  patients. 

Cognitive  impairment  in  CKD  patients  is  not  limited  to  patients  
with  stage  5  CKD.  Several  cross-sectional  studies  have  suggested  
its  occurrence  in  earlier  stages  of  kidney  disease.  Thus,  estimated  
GFR  (eGFR)  was  inversely  related  to  global  performance  in  

[15]global  cognitive  function  tests  (Kurella  M  et  al.,  (2004)   
[17] [18]Hailpern  SM  et  al  (2005)   and  O.G.  Egbiet  al.,  (2015) .  In  

our  study  6  (75%)  out  of  8  patients  were  in  stage  V  and  rest  1  
patient  in  stage  III,  IV  each.  

Dialysis  Dysequilibrium  Syndrome  (DDS):
Dialysis  disequilibrium  is  most  likely  to  occur  in  pediatric  or  
older  adult  patients,  patients  with  severe  azotemia,  and  patients  
undergoing  high-efciency  hemodialysis;  however,  it  has  also  
been  reported  in  patients  undergoing  peritoneal  dialysis  and  

[19]maintenance  hemodialysis  Fukushige  M  et  al  (1971) .  In  our  
study,  all  7  (100%)  patients  were  on  renal  replacement  therapy  
(haemodialysis),  out  of  7  patients  having  DDS,  5  (71.43%)  
patients  were  of  older  age  group  while  2  (28.57%)  patients  were  
of  pediatricage  group.

Other  etiologies  include  hypo-and  hypertension,  metabolic  
disturbances  like  hypoglycemia,  hyperand  hyponatremia,  hyper-
phosphatemia,  uremia,  medication  associated  and  stress  

[20]Gottschalk  CW  et  al  (1997) .  In  our  study  out  of  7  patients  
having  DDS,  all  the  7  (100%)  patients  had  hyperphosphatemia  
and  5  (71.43%)  patients  had  hyponatremia.

Generalized Tonic  Clonic  Seizure  (GTCS):
In  our  study,  the  observed  occurrence  of  seizures  was8.42%.  In  
this  way,  our  data  is  in  agreement  with  previous  studies,  with  an  
estimated  incidence  of  seizure  of  approximately  10%  in  patients  

[21]with  chronic  renal  failure  Bergen  DC  et  al  (1994) .

Rapid  increases  in  blood  urea  nitrogen  (BUN)  may  be  a  potent  
stimulus  for  seizures,  but  the  presence  of  so  many  co-variant  
metabolic  abnormalities  makes  it  difcult  to  assign  causation  to  
any  single  factor.  The  serum  BUN  to  calcium  ratio  has  been  
offered  as  a  good  predictor  of  convulsions  Kirschbaum  BB  et  

[22]al  (1989) .  In  our  study  all  the  patients  i.e.  8  (100%)  had  high  
serum  blood  urea  nitrogen  level  (BUN)  and  our  study  concluded  
that  the  prevalence  of  GTCS  was  more  in  later  stages  of  CKD  
i.e.  stage  V  which  is  100%. 

Hypertension,  particularly  severe  and  uncontrolled;  increase  the  
risk  of  unprovoked  seizures  in  older  individuals  Dalby  NO  et  al  

[23] [24](2001) ;  Salerno  JA  et  al  (1992)   and  Hauser  WA  et  al  
[25](1990) .  In  our  study  7  (87.5%)  out  of  8  patient  were  

hypertensive.

Renal  failure  may  be  accompanied  by  a  reduction  in  glomerular  
and/or  tubular  functions,  a  rise  in  total  body  water  with  
increased  extracellular  water,  variable  degrees  of  
hypoalbuminemia,  electrolyte  imbalance,  uremia,  and  functional  

[1]change  Bergen  et  al  (1994)   and  Reindenberg  MM  et  al.,  
[26](1978) .    In  our  study,  all  the  patients  (100%)  had  electrolyte  

abnormalities  andhigh  serum  blood  urea  nitrogen  level  (BUN).  
Out  of  8  patients,  3  (37.5%)  had  Hpoalbuminemia.

Orthostatic  Hypotension:
Orthostatic  hypotension  (OH),  a  manifestation  of  autonomic  
dysfunction,  is  associated  with  incident  hypertension  Rose  KM  

[27] [28]et  al  (2002)   Perneger  TV  et  al  (1993)   and  Iseki  K  et  al.,  
[29](1996) .  In  our  study,  out  of  6  patients  4  (66.67%)  were  

hypertensive,  majority  of  patients  were  middle  age  group  (mean  
age  40.83  yrs). 

OH  was  associated  with  76%  increased  risk  of  albuminuria,  OH  
was  independently  associated  with  an  increased  risk  of  incident  
CKD  and  presence  of  increased  albuminuria  at  follow  up.  N  

[30]Franceschini  et  al  (2010) .  In  our  study  5  (83.33%)  out  of  6  
patients  had  albuminuria.  

Restlessleg  Syndrome :
RLS  occurs  in  3–15%  of  the  general  population  and  in  10–30%  
of  patients  on  maintenance  dialysis.  RLS  may  lead  to  severe  
sleep  onset  or  maintenance  insomnia,  and  greatly  impaired  

[31]quality  of  life  Miklos  Z.  Molnar  et  al  (2012) .  In  our  study  
prevalence  of  restless  leg  syndrome  was3.15%.66.67%  patients  
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were  on  Renal  Replacement  therapy  (Haemodialysis).

Studies  report  rates  of  diagnosis  of  the  disease  in  this  population  
ranging  from  17  to  62%  Andreia  Freire  de  Menezeset  al  

[32](2018) .  The  pathophysiology  of  RLS  is  still  obscure,  and  its  
genesis  may  be  uremia,  as  well  as  iron  deciency  S.  Clemens  et  

[33]al  (2006) .  In  our  study,  3  (100%)  patients  were  having  high  
blood  urea  nitrogen  level  (BUN).

Additionally,  in  dialysis  patients  it  has  been  suggested  that  
anemia,  regardless  of  iron  stores,  may  be  the  major  cause  of  

[34]RLS  development  La  Manna  G  et  al  (2011) .  In  our  study  2  
(66.67%)  patients  were  found  anemic.  

CONCLUSIONS
Neurological  manifestationsare  highly  prevalent  in  CKD  and  are  
a  major  cause  of  morbidity  and  mortality.  Presentations  of  altered  
mental  status  (Acute  encephalopathies)may  be  differentiated  
according  to  acute  vs.  chronic  CNS  derangements.  Chronic  
conditions  such  as  stroke,  myopathy,  peripheral  neuropathy  and  
dementia  require  long-term  risk  management  strategies  to  
optimise  outcomes  in  CKD  patients.  Acute  encephalopathies  may  
be  caused  by  a  wide  variety  of  metabolic  derangement,  common  
in  CKD  patients  and  require  rapid  treatment.  Physical  disability  
in  chronic  CNS  derangements  was  caused  by  cerebrovascular  
accident  (stroke),  myopathy,  peripheral  neuropathy  andorthostatic  
hypertension.  Both  CNS  and  PNS  complications  were  most  
apparent  at  end-stage  disease  i.e.  CKD  stage  V.  neurological  
manifestation  occurred  in  our  study  were  mainly  associated  with  
hypertension,  anemia,  albuminuria,  electrolytes  abnormalities  (like  
hyperphosphatemia,  hyponatremia),  raised  blood  urea  nitrogen  
level.  So  early  detection  and  management  of  these  factors  in  
CKD  patients  represents  a  window  of  opportunity  to  reduce  their  
impact  in  later  stages  of  CKD. 

As  our  center  was  a  major  tertiary  care  center  in  Bundelkhand  
region  it  cateredtoa  large  population.Our  study  was  a  cross-
sectional  study,  with  small  sample  size  and  conducted  at  a  single  
centre.  With  the  help  of  our  study,  we  can  focus  on  the  major  
causes  that  predispose  CKD  patients  to  developing  neurological  
manifestations  like  stroke,  myopathy,  peripheral  neuropathy,  
dementia  etc.  Further  larger  studies  involving  multiple  centres  are  
required  focusing  on  the  occurrence  of  various  neurological  
manifestations  in  CKD  patients  and  timely  interventionsthat  can  
prevent  the  occurrence  of  neurological  manifestation  in  CKD  
patients.    
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