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Formulae for estimating GFR
Cockeroft-Gault Formula
Male C., = (140 - age) x weight 5 C. = (140 - age) x weight
Tl F(,(mg/dl) 0.814 % P {umol)
Female Co = (140-2g0) xweight <085 C, = (140 - age)  weight x 0.85
72 P (mg/d]) 0.814 %P, {umoll)
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Factors affecting serum creatinine concentration

Effect on Serum Creatimine  MechansmyComment

Age Decrease Reduction in creatinine generation due to age-related dechne in musche mass

Female Sex Decrease Reduction in creatinine generation due o reduced muscle mass

Race

Afncan Amencan Increase Higher croatinine generation rate to higher average muscle mass in African Amencans; not

known how muscle mass in other races compares to that of African Americans or Caucasans

Diet
Vegetarian diet Decreae Decrease in creatinine generation
ingeston of cooked meats and Increased Transent Increase in creativune generation; however, may be blunted by transient increase
creatinine supplements in GFR
Body Habitus
Muscular Increase Increased muicle generation due to increased muscle mass = increased protein intake
Malnutrition/muscle Decrease Reduced creatinine generation due to reduced muscle mass = reduced protein intake
watng/amputation
Obeuty No change Excess mass i3 fat, not muscle mass, and does not contnbute to INcreased Creatning Feneration
Medicationa
Trimethoprm, ometidine, fibric Increase Reduced tubular secretion of creatinine
acd derrvatives other than
gemfibrzol

Keto acds, some cophalosponns  Increase Interference with akalne pecrate assay for creatirune
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Comparison of creatinine, urea, and cystatin C as filtration markers

Variable Creatinine Urea Cystatin C

Molecular Properties

[ Weight 113d 60 d 13,000 d

Structure Amino acid derivative Organic molecular product of Nonglycosylated basic protein
protein metabolism

Physiologic Determinants of Serum Level

Generation Varies, according to muscle mass Varies, according to dietary Thought to be constant by all nucleated cells
and dietary protein; lower in elderly protein intake and catabolism
persons, women, and Caucasians

Handling by the kidney Filtered, secreted, and excreted Filtered, reabsorbed, and Filtered, reabsorbed, and catabolized
in the urine excreted in the urine
Extrarenal elimination Yes; increases at reduced GFR Yes; increases at reduced GFR Preliminary evidence of increases at reduced GFR

Use in Estimating Equations for GFR

Demographic and clinical Age, sex, and race; related to Not applicable Unknown
variables as surrogates for muscle mass
physiologic determinants

Accuracy Accurate for GFR <60 ml/min/ Fairly accurate Unknown
1.73 m?
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Exogenous filtration markers for estimation of GFR
Marker Method of Administration Comments
Inulin Continuous IV Gold standard
liothalamate  Bolus IV or SC Potential problem of (hyron ;puk; of ', tubular secretion of iothalamate leading to overestimation of GFR
""Te.DTPA Bolus IV Dissociation of ™ Tcleads to plasma protein binding and underestimation of GFR
"ICr-EDTA Bolus IV 10% lower clearance than inulin
!éﬁcxol : Bo‘\; I‘& L0w;n<»dcn<:: oliadvcrs;efifcc(s.icompa:ab{c to mu!;;w

Figure 3.1 Exogenous filtration markers for estimation of glomerular filtration rate. “'Cr-EDTA, ethylenediamine tetraacetic acid;
GFR, glomerular filtration rate; “"Tc-DTPA, *"Tc-diethylenetriamine
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RBC Med\cine

Classification of CKD Based on GFR

CKD Stage Definition

Ll awld a0 | gajall sglall clall

1 Normal or increased GFR; some evidence of
kidney damage reflected by
microalbuminuria, proteinuria, and
hematuria as well as radiologic or histologic
changes

2 Mild decrease in GFR (89—60 ml/min
? with some evidence of kidney damage
reflected by microalbuminuria, proteinuria
and hematuria as well as radiologic or
histologic changes

3 GFR 59-30 ml/min per 1.73 m2

r1.73

3A GFR 59 to 45 ml/min per 1.73 m2
3B GFR 44 to 30 mI/min per 1.73 m?2
4 GFR 29-15 ml/min per 1.73 m2
5 GFR <15 ml/min per 1.73 m2; when renal

replacement therapr in the form
of dialysis or transplantation has to be
considered to sustain life

&3 98 (il (gl jgnall :i3) =
(Guolr a2)l) o laa &l

aq)a (gl aas (1glSl jgndll ol
1915 908 arow U liag «auiliy gl
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Jaugyaall dusll (o daw Ygula JSI La yayas Gubaall sac :Prevalence jLitiiyl e
i Ogala JSI Gapall 1aag Ligiw gabaa aill GaldidN aac tIncidence £gégll o
:aliao Jga o CKD Ll i abgy sall ULl Jgaall
Global Incidence and Prevalence of RRT (Per Million Population) In 2006

Country Incidence Prevalence

United States 360 1.626
Caucasians 279 1.194
Afrian Americans 1.010 5.004
Native Americans 489 2.691
Asians 388 1.831
Hispanics 481 1.991

Australia 115 778
Aboriginal/ Torres Strait 441 2.070

Japan 275 1.956

Europe 129 770

United Kingdom 113 725

France 140 957

Germany 213 1.114

ltaly 133 1.010

Spain 132 991

12°

€ /groups/RBCs.Med.2019/



http://www.facebook.com
http://www.facebook.com
http://www.facebook.com
http://www.facebook.com
http://www.facebook.com
https://www.facebook.com/groups/rbcs.med.2019/
http://www.facebook.com

Lity awld a0 | gajall glsll clall RBGMed\-cinel

:Jganll wilc diyli
i e Iginl (RRT) &SIl (Juuwi e (pacginga G 44000 aags i Lilluy o o
(Prevalence jLuiiNI) daus Ggale J<I 725 Julsy La gi ‘SLA;JI
Ligiw Galiall sasll (eilias (Incidence) daus (ygale JSI san uaga 110 (o yisi clling o
Ogale YS! Ligiu waan Gaupe 250 1 200 (o llics il j9iSl 3 cing Ligau o Lol

.

QM

oo okl s alias (@i gApo CKD JI gl Jgaal (né juiisll cus ¢po AL
658all Jolg=ll (o @l clasg duall hoi ggsh gl ool (o cun (1AL &ga
(pape go JsT Glnll ggayeo aglalll guSioll Yl hag) 3l) ojliuil

DAY by (o A1 a8 cuill i oLiiY ga (Gajall jguadll ciluwl puags LI Jgasll <
S¥la ua (g Joduse aild palall Bidgll b Lol il L (gySiall slill (s @ Galiall s <
(Lygas pains ga) Jgall (e piS b (ajall jguadll

olAalo T Al
gl dojlliog Gl 8xyae (gl el IS 5% JUl9g (1alA
5% eSS RG] Ivay,
5-20% [REEIIL VNN
legub <D ga IGA gl & cla 10-20% sl Alpol
20-30% JUAN (Alol

aul@ull (Al
Qjlaall

ducqll oblailg dwolon)l &S 5-10%

18 Jol yAy (18 %50 J duwuil Jaj ad
gDl § pil
&l il gl &ppudl dwylooly 339 bygw (1a
® 5 aealalu Al AW clig %90

20-40% [EECIEOT R

5-20% cuuldl (Jgano

Gl g 13] S1as fowull 23§ ) Sis) dlagl Slolle 231w Sils Slegl Qww d6)eo0 Hajig 6 pio | Alda 13] Sil jgisall lmmui) °
® cwwll 2)21] grhiwi (P Sild (lmisukbg 2240) fusgi 26 Jligyaill atheog jojall cglSll jgmill (jo doadio dla oy

135

©/9roups/RBCs.Med.2019/



http://www.facebook.com
http://www.facebook.com
http://www.facebook.com
http://www.facebook.com
http://www.facebook.com
https://www.facebook.com/groups/rbcs.med.2019/

RBOMed\cine Ll awld 2.0 | gajall sglall clall

Jalyeyi
Iay Eua ciala yage 9ad Lyl lasy OF Jas Jalyay fass ajall jguaill Lo Lisl) Las
Ay Culg djpia ablhnl

Lpayeall Galped fasi 3 (Galyel ggu liaka Lin 3-2 d GuixilySIl lat)l ge iag
(6-7) dulle @uil Guixilyy<If elayl aic jgalally

a8 £UIA<g dunlyladll daudagll Laaalg dulSIl willag JS 2ia asy jgalally GalyeH) g
&y puall Siladlallg Galped I (5355 8)luidll 0iang Gl<l Liusllg dusSaLudl aillagl)
(S ygunilly dualal

Al g I Pgui =+ Gajall oISl jguaill e &Sl Siladlallg Galyedl (eui
OSa (olg Lygall aac (pa dagaill duawill oda Sila Eus WUraemia ayluoyigyl
ogll ) Cusieg Ladi<a (puiniLy<l

JS 8p0 il gudi gl 18%) cun wmga JSiiy 84Sl Jae &iélo o 3yl

.19lS (nalegS)lg Jgr yand el 2o &l dollw (ile gialng gLia Quikw

doaiiall Jaljoll 6 éamliidll cilollellg golyclll

g Gillg alall asi el cuiyig o3 A8 cua Byl diawlg wgatiul -1
slaandl §ydull (593 aic daialg H9<i Laius 7slypawll 8yl Lilaual aie lnaing

18 (agauntllSI Siliigd canyi (e daili (Lausy awdi Gagyall 2yay as) las dacja 1850 .2
el le Gaion (o<i aig wlall

Byill LN« GllilLy Slathall diulhg b JAI dila) diitm dicgll auali :oloas)l -3
) ) S

Jald a%y asd uadio gillg 1 p3JI ya4 -4

:yuileg)l gulallg uwaill jlaall -5
a4yl dalg ol @all yiia g ALY Galasl) cuwy ellig :yudiill dacg yilgi 8abyj (a

9ali ailuail :ddjgali alslaial (b

Al 2 oy duélus Golw algo cuuji ge il gglig (pall jis (e Zilil wgaiill Jo ujo Lo ©
3: L|;g.|.u Jig aiay clyoul 8 il $93 7

14°%

€ /groups/RBCs.Med.2019/



http://www.facebook.com
http://www.facebook.com
http://www.facebook.com
http://www.facebook.com
http://www.facebook.com
https://www.facebook.com/groups/rbcs.med.2019/

Ll awlé 2.0 | gajall sglall clall RBGMed\cinel

csuay ple Yy b g jgnall dagii 9g&y WL sillg sailypiul hedll clai)l (c
gsaill Lulli gi lialu dagiall plafyl (IS Lo 13] agans

.S$j5all ayjqll hen clai)l (d

15294l plia johali Jla b yuilac yui (e

:CKDJI yle Jaj wlgal .6

aygll b O Lol Bgayill fuati aaygll ,é puagi CuilS ik t5goall JIaill 6,hid (a
.d:u.éJl Slalal giady Gagpall Qi“gwg (LLe puss¥1 Glolall Galagll) Galagl!

(B yhadall e Yaa) ggaall Jill Arteriovenous fistulae saj)gl wnily il jguulill (b

(L & sl jlassy) eiilgiypy yan) 8phaid (c

Adilw GUS g)j dulac :ddba Slilac T (d

63Vl Jalpall nid ellig lallg slall Guliial cu Liliai ;@511 80399 dxlunall ciloagll .7
{uasall e jalie fidg (& Ju 8)SLull Jalpall Lo Gayall laa yalas ¥ 4)) gapall ga

dang plei oS (1ag «auisil Gadhg e eall 1o gilAs jgndll (1 &)l gl =
a0l aduhg (aw laiw ATP dadlh adsl (o wlihis

oy Lo 1389 (glajlly guisySlg &gyl poiws cla gog Jigy gauall olay 13 =
aanill aunj baie 8patiall Jahall g1a o) &alis)l Julé Joo (il guglall Jigdl
Jaly Jilgudl guing qulilbg aaaill gile 8501 638 (AdAT 3/ Jo (5) go Jal
.Gloag Ao ol

;oA -8
Joll &xdlyS daily 2 )35 Eua aadiall s9l<Il jguaill Jla b cllig :imyySll aall dail) (a
..,nLﬂ.Lll“s‘,.é dgall ugag cisus @all (ya
sl dgall gl cuwwy gall Jga alajdi (b
ANOREXIA 5.l daaiill jalidilg aadllg JlawYlg caYig guisll (¢

(daume da)8 Figua cuny) dilall @¥¥lg dilinellg dsalaall : pUDI .9

15

©/9roups/RBCs.Med.2019/



http://www.facebook.com
http://www.facebook.com
http://www.facebook.com
http://www.facebook.com
http://www.facebook.com
https://www.facebook.com/groups/rbcs.med.2019/

RBOMed\cine Ll awld Al gajall sglall clall

:duncg duuai (Alel <10
(gl @Al y88 cay #llig) dalinslly daawall 3)aill Gadig weill (a
&)Yl Bigang agill ulphal (b
SN paiig Gegll wilylaialg pSaill chy (o
.5)Alia dade 29 Myoclonic twitching wilnall yiilei)Vig glaaill (d

willayygs vihuna ulnci ulaill (e

<< yvboyjgll yaoll wlacll olall>>
1y Lol apoad (1a olig a8 gun g0 Aol 9%y cyn L ie g%,
olacll wlall ol cua (gl el e (13 19l Judsi aai adg =
Galy Ja ¢1ag Sl I3l ge palll G 133 awb guaygdl grayall
b 9w wlacll olabl gla (g1glSl jgnallg gl clal) l2o il
.aa)all
.Foot drop padll hgud (Ul 13§ wSp wlacl ulaill @alnj 24

;s ddgy <11
dawsiall dgadall Gadig (ol (e 1150 (e jisi ) sdiliellg &ahll ulyhal (a
Sy 3 113 JSI i gl e Eagiall lilguall s haia 1l ALl
8L G ajac gy cligapall it Gul AlS 138 b caallg (GLiNlg HSAI aic Lilaiy
(gasall donssgll caviny) LaiMydiiua le
Lk 1S3 LaS) Gagall (o oI Jalpall o (9<ig tlgs (b
jall gol<Il jgunill &xilaillg 8yAliall Jalpall b hasag :Jgull adi (c

Yellow complexion

Jugular venous pressure
raised in fluid overload or
pericardial tamponade

Pallor

Dual-lumen central venous catheter
for dialysis access (right or left)*

Pericardial friction rub

Pulsus paradoxus in

pericardial tamponade Arteriovenous fistulae for

dialysis access*

Transplanted kidney (right or left)
Tenckhoff catheter for peritoneal with overlying scar*

dialysis (right or left)"

‘Brown line’ pigmentation
of nails

Increased respiratory Excoriation of pruritus
rate and depth in

metabolic acidosis

Bruising easily

Peripheral neuropathy
Absent reflexes ‘
Reduced sensation

Paraesthesia
‘Restless legs’
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CHRONIC RENAL FAILURE (CRF) CHRONIC RENAL FAILURE (CRF)

ESRD -END STAGE RENAL DISEASE
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