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1.discussthepathophysiologyprocessinvolvedinrenalfailure.

ANSWER.

Chronickidneydisease(CKD)isinitiallydescribedasdiminishedrenalreserveorrenal

insufficiency,whichmayprogresstorenalfailure(end-stagerenaldisease).Initially,asrenal

tissuelosesfunction,therearefewnoticeableabnormalitiesbecausetheremainingtissue

increasesitsperformance(renalfunctionaladaptation).

Decreasedrenalfunctioninterfereswiththekidneys’abilitytomaintainfluidandelectrolyte

homeostasis.Theabilitytoconcentrateurinedeclinesearlyandisfollowedbydecreasesin

abilitytoexcreteexcessphosphate,acid,andpotassium.Whenrenalfailureisadvanced

(glomerularfiltrationrate[GFR]≤15mL/min/1.73m2),theabilitytoeffectivelydiluteor

concentrateurineislost;thus,urineosmolalityisusuallyfixedatabout300to320mOsm/kg,

closetothatofplasma(275to295mOsm/kg),andurinaryvolumedoesnotrespondreadilyto

variationsinwaterintake.

Creatinineandurea

Plasmaconcentrationsofcreatinineandurea(whicharehighlydependentonglomerular

filtration)beginahyperbolicriseasGFRdiminishes.Thesechangesareminimalearlyon.When

theGFRfallsbelow15mL/min/1.73m2(normal>90mL/min/1.73m2),creatinineandurea

levelsarehighandareusuallyassociatedwithsystemicmanifestations(uremia).Ureaand

creatininearenotmajorcontributorstotheuremicsymptoms;theyaremarkersformanyother

substances(somenotyetwelldefined)thatcausethesymptoms.

Sodium andwater

DespiteadiminishingGFR,sodium andwaterbalanceiswellmaintainedbyincreasedfractional

excretionofsodium inurineandanormalresponsetothirst.Thus,theplasmasodium

concentrationistypicallynormal,andhypervolemiaisinfrequentunlessdietaryintakeof



sodium orwaterisveryrestrictedorexcessive.Heartfailurecanoccurduetosodium andwater

overload,particularlyinpatientswithdecreasedcardiacreserve.

Potassium

Forsubstanceswhosesecretioniscontrolledmainlythroughdistalnephronsecretion(eg,

potassium),renaladaptationusuallymaintainsplasmalevelsatnormaluntilrenalfailureis

advancedordietarypotassium intakeisexcessive.Potassium-sparingdiuretics,angiotensin-

convertingenzymeinhibitors,beta-blockers,nonsteroidalanti-inflammatorydrugs,cyclosporine,

tacrolimus,trimethoprim/sulfamethoxazole,pentamidine,orangiotensinIIreceptorblockers

mayraiseplasmapotassium levelsinpatientswithlessadvancedrenalfailure.

Calcium andphosphate

Abnormalitiesofcalcium,phosphate,parathyroidhormone(PTH),andvitaminDmetabolism

canoccur,ascanrenalosteodystrophy.Decreasedrenalproductionofcalcitriol(1,25(OH)2D,

theactivevitaminDhormone)contributestohypocalcemia.Decreasedrenalexcretionof

phosphateresultsinhyperphosphatemia.Secondaryhyperparathyroidism iscommonandcan

developinrenalfailurebeforeabnormalitiesincalcium orphosphateconcentrationsoccur.For

thisreason,monitoringPTHinpatientswithmoderateCKD,evenbeforehyperphosphatemia

occurs,hasbeenrecommended.

Renalosteodystrophy(abnormalbonemineralizationresultingfrom hyperparathyroidism,

calcitrioldeficiency,elevatedserum phosphate,orlowornormalserum calcium)usuallytakes

theform ofincreasedboneturnoverduetohyperparathyroidbonedisease(osteitisfibrosa)but

canalsoinvolvedecreasedboneturnoverduetoadynamicbonedisease(withincreased

parathyroidsuppression)orosteomalacia.Calcitrioldeficiencymaycauseosteopeniaor

osteomalacia.

pHandbicarbonate

Moderatemetabolicacidosis(plasmabicarbonatecontent15to20mmol/L)ischaracteristic.

Acidosiscausesmusclewastingduetoproteincatabolism,bonelossduetobonebufferingof



acid,andacceleratedprogressionofkidneydisease.

Anemia

AnemiaischaracteristicofmoderatetoadvancedCKD(≥stage3).TheanemiaofCKDis

normochromic-normocytic,withanHctof20to30%(35to40%inpatientswithpolycystic

kidneydisease).Itisusuallycausedbydeficienterythropoietinproductionduetoareductionof

functionalrenalmass(seeOverviewofDecreasedErythropoiesis).Othercausesinclude

deficienciesofiron,folate,andvitaminB12.

ThepathophysiologyofAKIismultifactorialandcomplex.ThemostcommoncauseofAKIis

ischaemia,whichcanoccurforanumberofreasons(Table3).Physiologicaladaptations,in

responsetothereductioninbloodflowcancompensatetoacertaindegree,butwhendelivery

ofoxygenandmetabolicsubstratesbecomesinadequate,theresultingcellularinjuryleadsto

organdysfunction.Thekidneyishighlysusceptibletoinjuryrelatedtoischaemia,resultingin

vasoconstriction,endothelialinjury,andactivationinflammatoryprocesses.66This

susceptibilitycanbeexplainedinpartfrom structuralassociationsbetweenrenaltubulesand

bloodvesselsintheoutermedullaofthekidney,withischaemiacompromisingbloodflowto

criticalnephronstructurespresenttherein.Followingthereductionineffectivekidneyperfusion,

theepithelialcellsareunabletomaintainadequateintracellularATPforessentialprocesses.

ThisATP-depletionleadstocellinjuryandifitissevereenoughcanleadtocelldeathby

necrosisorapoptosis.Duringanischaemicinsultallsegmentsofthenephronscanbeaffected

butproximaltubularcellsarethemostcommonlyinjured.Inaddition,thenephron’snatural

functionistofilter,concentrateandreabsorbmanysubstancesfrom tubularlumen,andthe

concentrationofthesesubstancesmayreachtoxiclevelsforthesurroundingepithelialcells.A

detaileddescriptionofthesequenceofeventsandthecellularchangesduringischaemicAKI

canbefoundelsewhere.67–69

AKIisalsoverycommoninthesettingofsepsis.Insepsisthecirculationishyperdynamicand

bloodflowisaltered,albeitnotnecessarilyintheischaemicrange,andGFRdropsrapidly.70

Thepathophysiologyofseptic-AKIisverycomplexandinvolvesinflammation,oxidativestress

microvasculardysfunctionandamplificationofinjuryviasecretionofcytokinesbytubular

cells.71ThetraditionalclassificationofAKIintopre-renal,intrinsic-renalandpost-renalhas

recentlybeenchallengedsincehistologicaldiagnosisisperformedveryrarelyanddistinction

betweenpre-renalazotaemiaandtubulardamagecannotbeconfirmedandonlyhypothesised

retrospectively.



2.

Withtheaidofasuitablediagram,discussthetypeofdialysisyouknow.

ANSWER.

Hemodialysis.Hemodialysisisthemostcommontypeofdialysis....Peritonealdialysis.

Peritonealdialysisinvolvessurgerytoimplantaperitonealdialysis(PD)catheterintoyour

abdomen....Continuousrenalreplacementtherapy(CRRT)


