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s::f 'atlents at risk
tify the stages of CKD
== “ ‘érstand the consequences of CKD
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ffi"__ ‘Learn how to treat the sequelae of CKD
® Apply above knowledge to daily practice
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éJJr eyfe mage or decreased function for
ma»

2Daimd ge ‘could be based upon imaging,
= bIo] sy Or urinary markers

,_ ~ % Decreased function is usually noted by the
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""'-' ‘eGFR

® Doesn't identify a cause
® Doesn't imply symptoms
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Svisproportionate financial resources
CONISUME d by ESRD patients

o INLE ;ﬁd Surgeon General’s Office are
aemptmg to educate the public

= .-Nephrology work force shrinking
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"o Burden of work up and management falls
on PCP’s
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NEney Disease Outcome Quality Initiative
LI7 A gd by the NKF (www.kidney.org)

J f\/ug ce based clinical practice guidelines
= — Mgmt of CKD
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= _’-.—.‘IVIgmt of related consequences of CKD
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- Updated periodically
e WWW.kdogi.com



http://www.kdoqi.com/

2 ldglSal Disease Improving Global
OJECJ[_F S 740105,

J GL)re“ -profit organization mgd by NKF
-~ o); motes coordination & collaboration to
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== evelop & Implement practice guidelines
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"o 2012 released comprehensive set of
guidelines

® WWW.Kdigo.com

—
,



http://www.kdigo.com/

e ™

e —
B

Patients at Rqsk;-;
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Advancedage  ® Most minorities
o D) "’  NSAID users

O pfif J\J ® |ow

o mﬂy Hlstory iIncome/education
- ;(-.Of - ARF ® Reduced kidney size
'lf"o‘@begty ® Hepatitis C
- ® Smokers e Metabolic syndrome

o HIV e CT diseases
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~ Symptor

J JJJ,JJJ\c /mptomatic
> rﬂdem,] |Uld retention
- Jru e A] symptoms occassionally
— oA raiglas rash

== ‘V scular symptoms (angina, claudication)
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- o Wt |oss, paresthesias, back pain
® Uremic symptoms
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Detection of GKD
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SNEWIonset HTN i
) JrJruJy\ s W|th blood or protein
seroutl e” labs with abnormal BUN and
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tImaglng study showing abnormal renal
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SAViErange of normal
mzer,)r' in the clinical context

- |)J/J~ ab error in serum creatinine
. endmg upon calibration of serum
= éatlnme assays
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"’Used to calculate the GFR
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SRUINANS T e gold standard
m,)r:lc'

J jlellog ucllde and radiocontrast markers
=P 3I‘orthmodohlppuran
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= Tohexol
— 2°MTc-DPTA or »°MTc-MAG;
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SNelmbeErseme, fraug tW|th patlent error,

anr pllance
PRty in' select patients (where formulae
Jf‘" naccurate):
= — Extremes of age and body size
f’%— Severe malnutrition or obesity
— Diseases of skeletal muscle
— Para/quadriplegia
— Vegetarian diet
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elomerular filtration rate = GFR
SNEER JJ" nt eqgual creatinine clearance

J l\/JJJFIF formulae
= — |V a D
—_'“_CKD -EPI
 Formulae have limitations
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SO0 Ew Version 20]0)
) r{eq.ur' steady state

J e :‘J eIevated in states of malnutrition
< /- , liver disease, vegetarian diet),

e .’- |gh meat diet

e B

® L ess accurate in extremes of disease (high
GFR and low GFR), extremes of body size
and age
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20016 (b) Epldemlology CoIIaborat|on Eq

Slie JnrJ gmore precise & accurate, esp GFR
>

<-;;3f§ - ld reduce over reporting of CKD
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= ?educes prevalence of CKD 45 y/o
- —increases prevalence of CKD > 65 y/o

® No African Americans included in studies
(done in Europe)
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SASENOI0C Jy

2 Urlslas iles

SARENal .,s,  (doppler if indicated)

~ J BJe ’éq’mme CrCl (know limitations)
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Serology

VP phos, albumin, total protein, chol

e

,.mmunoﬂxatlon it > 50yrs
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- o Inf ct PTH if GFR < 60
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'-»OfEurther serology may be warranted
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2 Urlgllzies
r\';:;,Jrr quallty sample, no infection
= Evalu te Sp gr, pH, blood, protein
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= ﬁE:'_sedlment WBC, RBC, crystals, casts
rme Immunofixation if > 50 years
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— JVJJSSS:) 1ght chains, microalbumin
— Ce Cogl r“ ntration dependent

_mlcroalbumln

o -'....

'f. - Qualltatlve or quantitative
—» Sfaot urine for total protein to creatinine

—

- ratio **
— First morning sample is preferred
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n jour 0 ection

r\:::s,Jr' fspeC|men adequacy by creatinine
ser' ion (varles with gender and age)
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'- > 8 gms/day suggests glomerular in origin
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== - Specifically epithelial cell
—e <1 gm/day suggests tubular origin
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SRy@iobstruction
WAS5Ess kidney size
S COrL cal thlckness

. —,;,;_C ICal echogenicity

**‘?va1uate for PCKD
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F\Jymm-ﬁr ; kidneys
> (“orrml lnnmg
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IiEging o A5 oice n the setting of
er)nwﬁ’ iasis

SAVIal/ DE *beneﬁaal in setting of other
Jr' ses to identify more anatomy

bV|ous limitation of contrast
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Table 63. Interpretation of Abnormalities on Imaging Studies as Markers of Kidney Damage

Imaging Modality/Feature Associated Kidney Disease
Ultrasonography
General appearance May show nephrocalcinosis or discrete stones, hydronephrosis, cysts or masses.
Increased echogenicity May indicate cystic disease or “medical renal disease.”
Small, “hyperechoic” kidneys  Generally indicate chronic kidney disease.
Large kidneys Generally indicate tumors, infiltrating diseases or diseases causing nephrotic
syndrome.

Size disparities and scarring  Suggest vascular, urologic or tubulointerstitial diseases due to stones or infection.
Doppler interrogation May be useful in investigation of venous thrombaosis, less so in arterial stenosis.

Intravenous pyelography (IVP)" May reveal asymmetry of kidney size or function, presence of obstructing stones,
tumors, scars, or dilated collecting ducts in medullary sponge kidney.

Computed tomography (CT)" May show obstruction, tumors (e.g. angiomyolipoma), cysts or ureteral calculi.
Helical CT with contrast may show sites of anatomic renal artery stenosis.

Magnetic resonance imaging May show mass lesions, renal vein thrombosis, cysts, etc. MR angiography using
(MRI) gadolinium may be useful in patients with decreased kidney function.
Nuclear scans” May reveal asymmetry of kidney size or function, functional evidence of renal

artery stenosis, acute pyelonephritis, or scars.

“ This modality has been largely supplanted by computed tomography, although it remains useful to describe fine detail
in the collecting system.

® With or without contrast
“ Captopril renography, mercaptoacetyltriglycine (MAG3), dimercaptrosuccinic acid (DMSA)



StAgEs of Chronchldu@ngéﬁﬁet'

NaiBRINKIAREY Foundation= rDisease Outcome Quality Initiative
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e
= (ml/min)

: 'Kldney damage w/ normal GFR >90

| Mild decrease in GFR 60-89

= ~“early” moderate kidney dysfunction 45-59

:’ﬁj—- = -35 | “Jate” moderate kidney dysfunction 30-44

: 4 Severe kidney dysfunction 15-29

5 Kidney failure < 15
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*t-aga‘f GKG
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SNEUI~0liiS are arbitrary, based upoen
Jnrom ec Oplnlon

> Hro gre sion of kidney disease varies
ehdlng upon disease entity and patient
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Zonsider the Caus:

e — e —— —

J JLJJSEJC'“' idney disease

SR onJur atic kidney disease

= Jr L Dlnterstltlal diseases
a‘§cular diseases

—

= GIQmeruIar diseases
~  — Cystic diseases
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> Juﬁré“ mellicus
=Clc resentatlon
2 rJyr)arra ISion

=6 ther: ‘end organ
— ~damage

_"C-IF global ischemia
OJASVD hyperlipidemia

| \',\\\\“ }

o Autoimmune diseases

®* OSA

Urinary tract

e -—

Infections
— recurrent

® Nephrolithiasis

® QObstruction (BPH)

® Drug toxicity
(NSAIDS)

e Systemic infections
(HIV, hepatitis)
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2occupation:
= l.ead golderlng), MEercury or cadmium

S CIC _J‘ ﬁ e use
= Al Gl particularly moonshine
= »".STD s or IVDA
“o NSAIDS (particularly combination)
e ACE-I, ARBs, diuretics (reversible)
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SMSEThal remedies (aristolochic acid, Ma
rlLzinle _y O Ephedra, ayurveda)

SANSEr lic #1 heavy metal contaminant in
= Over 509 of about 250 randomly sampled

- —
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= hinese herbs (Australia), mercury, Cd, Pb

e

-~ all present

“® Complementary and alternative
medication use soaring (40% btwn 30-70)
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SiIgner e Vels of protelnurla (nephrotoxm)
oorly- ontrolled blood pressure
2 HJ,) i;f'controlled sugars
;'_,. Elevated cholesterol
= Ggarette smoking
-® Nephrotoxins

® High protein diets ?
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2 Copjifgs

r\\/JJJ e phrotoxms adjust medications
J '“_Jfl\ {eatment of obstruction, infections
== =F e -.‘t sugar control in diabetics

S
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;:!—}I_Zroteln restriction?
- ® Cholesterol control?
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Fliel OVEr] load e Hyperparathyroidism
i YPERE smn ® Anemia
F‘Jer'r:,)b e Accelerated CV
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J.)le disease
—& Me abellc acidosis ® Malnutrition
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0 J)rrav Jjencm"‘ reases significantly once
GER < " *ml/mln

™ (NJ<_) ges 3b, 4,5
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AL/ O excrete salt and water Is I|m|ted
SIRES rrJr‘ oral salt intake

> B\Jv ﬂse thiazide diuretics alone are often
,_ neffective in CKD, high doses of loop
- _‘.Iocklng diuretics are required

—c ii—

| ,0 Goal is a negative salt balance
® | asix best dosed b.i.d.




: Hyiagrs’cepsien}" ‘

2 Boif) ause and compllcatlon of CKD

J Juréj , fluid mgmt are the cornerstone
= Ot n mediated by volume retention

= SACE-T or ARBs if no renovascular disease

sﬁ-’,'-?

= =l "’goal (KDOQI/KDIGO):
— < 130/80 mmHg if proteinuric (> 500mg/day)
— < 140/90 mmHg if not proteinuric



—

——

2 Cojplselg \j@kt"” e

SNndividualize the treatment depending

IpoRIclinical scenario
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SRViEiite OMEOStaSIS unt|I GFR < 25
mJ/er]

J ,_RBs NSAIDs, K sparing diuretics,
nr - electlve beta blockers digoxin

Hmlt oral intake
® [oop diuretics
® Exchange resins
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U O)ples GF > ml/min-
J '_[mr),nr, "?renal NH3' production
SRREC e 'e -bicarbonate reabsorption
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SMIiEat with oral alkali
- MJJJ‘I ) serum CO, normal

=1 m q/kg maintenance

.- ﬁge ~|ons NaHCO,, baking soda, NaCitrate

==r-”%‘-New studies suggest treating may reduce
- progression of CKD

® | ess fluid overload with NaHCO: in recent
study
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Al Eniiest 5 dS. ‘bone pain, pathologic
rucur'  and ? decreased bone density

0 rJ\/,)"e Josphatemia
= — From decreased GFR

_"..

: -——Reduced renal synthesis of 1,25-dihydroxy D3

q
.-I:_,-—f

j- ‘Hypocalcemia
— From vitamin D deficiency

| \.\
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J EJev,Jr on! of PIH may’ start in Stage 2 CKD
— dary hyperparathyroidism (HPTH)

> J\/LJLE’ forms of metabolic bone disease

— % Dic ghose by bone bx (rarely done)
'-Jﬁp‘hgh turnover bone disease (HPTH)

reqguires treatment



Power (Series1)
= == | inear (Series1)

= = = Expon. (Series1)
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CCR (mL/min)
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35-70
70-110

150-300 2-9 X ULN
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2 \/Jum; D receptor agonlsts
— WJJc" F IO| O 25mcg/day starting dose

TR — L

e aracaIC|tr|oI 1mcg/day starting dose

4—‘

-—*" epeat iPTH, calcium and phos in one
= '-— “month after starting therapy

e \\/atch for hypercalcemia, stop therapy if
CaxPhos > 80



Calcium 8.4-9.5 mg/dL Normal range

Phosphorous 2.7-4.6 mg/dL in CKD Normal range CKD stage
stage 3-4 3-5

Calcium intake < 2000 mg/day including
- supplements in CKD
stage 5

: Phosphorous intake 800-1000 mg/day in CKD
stage 5
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SNIGY phosphorous diet, 800-1000mg/day
JPliosphiorous binders with meals if dietary
ILETVE ention ineffective

— ..ﬂms Phoslo 667mg, Renagel 800mg,
== Renvela 800mg, Fosrenol 500mg (all with
‘-5 ':- ‘meals)

— Aluminum and magnesium binders avoided

® Ca x Phos product < 55 mg/dL

‘
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2 Clplz) (:} e (Sensipar)

2 Ejplejs to ‘transmembrane domain of the
Galcilim sensing receptor in the
<_ i%_-..-rsc athyrmd gland and renal tubules

‘-.'-F{)r the treatment of HPTH

= “® Ca and Phos levels decline (as opposed to
vitamin D therapy)
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U 25-N \/J ©) Wltamln D level should be
friein) JUf‘* initially it PTH elevated

ol ;r ement if < 30 ng/mL with
@ca1C|feroI (KDOQI guideline) in stages
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-O‘Recommendatlon based upon opinion
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2 Nergnleje V ic ‘normochromic anemia

rié,LJr*Je ‘ervthropoietin production from
ef: tial cells

_{a« ortened RBC survival, iron and folate
~ deficiencies contribute

c__.—f

" Clinical manifestations include fatigue,
dyspnea, depression, etc.
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<C“LJJ‘ b 1er causes flrst

0 rp—ur]’[}‘ - with ESAs:

‘»Gmblnant human erythropoietin 80-
;‘ 20U/kg/week, other options now available
= 6arbopoe|t|n etc

e Essentlally all require iron supplementation
“e Watch blood pressure with procrit therapy
® Goal Hgb 10-11 g/dL
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Hemoglobin (g/dL)

— — 5" percentile ——— Median

Estimated GFR (mL/min/1.73 m?)
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ERVERTO! oeltln‘S”tlmuIaH
- Agents

-~

i

J&J_)J iy ——
y r‘AJCer_JF *of HTN ® Reduction in transfusions

irornbeer Holism (important prior to
transplant)

® Surveys show improved
QOL
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r\.)J’JJI'J’f al lipids can be treated W|th
- ~|ntervent|on

,-\J —“' desirable body weight
= MG CoA reductase inhibitor

;,KD‘acceIerates CV disease

——,—- —-:

- Proteinuria is a risk factor for CV disease
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SESRID patients are at 20x the risk of CV
JJsaJJa« 5 age matched controls

SREV Jj& accounts for ~ 50% of deaths
JL :RD patients

— "15% of ESRD patients have normal LVs

—*:_”

— (by echo)
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> MJJrJr)l" ShUm markers of nutrition:
JJJJHJJI ‘cholesterol, SGA, nPCR

Serm a/bum/n correlates with mortality in
= ESRD. patients
_, >I(D patlents benefit from regularly seeing

',- -g_”

“ ’j dietitians
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> ,)r,JdJrs Vaw, controversial

SINTH G tlellnes suggest:
— GFR 25 55 ml/min 0.8 g/kg/day
= GFR 13-25 mi/min 0.6 g/kg/day

= f-Protemurlc patients may benefit most
e Must be done under guidance of RD
® Correlation of low albumin with mortality
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— Low Protein
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SAeONfast dye
NS L)\ nd COX-2 inhibitors
SO (“ herbals supplements)

f::; antlmlcroblal and antifungal agents
:Ql- AmlnoegCOSIdes amphotericin B

~ e Immunomodulators
— Cyclosporine, tacrolimus
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PIStiatins are agents of ch0|ce

— ]VLJ\/ r duce proteinuria

— JVJA nglal cell modifications

= -JS strong data to suggest preservation or

._ == ﬂmprovement in GFR
— T_DL < 100 is goal

“» Some data suggest that fasting
triglycerides > 500 should be treated
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G reverS|bIe causes of CKD
J Con'rj_ nown factors that lead to

*SSIOﬂ of CKD

= aa- vV ny aspects of treatment are not
: specmc to the cause of the renal
-~ disease
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Plan

Diagnosis and treatment
Slow progression
CVD risk reduction

Estimating progression

— 30-59 Evaluating and treating
- complications
15-29 Preparation for RRT

<15

RRT if uremic
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SINifEFSUiggested to refer when Scr > 1.5
HU/J[ infwomeniand > 2.0 mg/dL in men

SRV/ISIAT uggests to refer if CrCl < 25 ml/min
3@ Scr > 4 mg/dL

"'-Clmlcal practice guidelines suggest referral
"_' ‘when GFR < 30 ml/min or stage 4 CKD

® | ower threshold for referral when
nephrotic (pathology changes mgmt 86%)
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SRRISKAACIOrS for progression:
— Hszst > 500 mg/day
= Jr Cor trolled or difficult to control progression

= 0 ]de tlfy trend in creatinine, stability may
;na ow: for monitoring without referral
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JAVOIds: ~ ® Provides:
— ur ynr iaIyS|s — |lowers initial hospital
~ Severe ' metabolic cost
J'F jormalities — patient choice of
— enﬁverload modality
~—-.:,— “Catheter access — lower 1 year mortality

— f-"‘::.g —

~ = delay in transplant — Education on modality
-~ referral — Access placement
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2 C )JJJJI\ L guantify’ primary renal disease
) JJO\/\/ 5 progression

=rlaer the clinical conseguences
=71 ,vént and or treat the clinical

-
’.9"

mnsequences
“® Modify the diet
e \\/atch medications, avoid nephrotoxins
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