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1.DEFINETHEFOLLOWINGTERMS

A.KETOGENESIS:Ketogenesisisthebiochemicalprocessthroughwhichorganisms

produceketonebodiesthroughbreakdownoffattyacidsandketogenicaminoacids.

Thisprocesssuppliesenergyundercircumstancessuchasfastingorcaloricrestriction

tocertainorgans,particularlythebrain,heartandskeletalmuscle.Insufficient

gluconeogenesiscancausehypoglycemiaandexcessiveproductionofketonebodies,

ultimatelyleadingtoalife-threateningconditionknownasketoacidosis.

Ketonebodiesareproducedmainlyinthemitochondriaoflivercells,andsynthesis

canoccurinresponsetoanunavailabilityofbloodglucose,suchasduringfasting.

Othercells,e.g.humanastrocytes,arecapableofcarryingoutketogenesis,buttheyare

notaseffectiveatdoingso.Ketogenesisoccursconstantlyinahealthyindividual.

Ketogenesisinhealthyindividualsisultimatelyunderthecontrolofthemaster

regulatoryproteinAMPK,whichisactivatedduringtimesofmetabolicstress,suchas

carbohydrateinsufficiency.Activationintheliverinhibitslipogenesis,promotesfatty



acidoxidation,switchesoffacetyl-CoAcarboxylase,turnsonmalonyl-CoA

decarboxylase,andconsequentlyinducesketogenesis.EthanolisapowerfulAMPK

inhibitorandthereforecancauseprofounddisruptionsinthemetabolicstateoftheliver,

includinghaltingofketogenesis,eveninthecontextofsevereglucoseshortage.

Ketogenesistakesplaceinthesettingoflowglucoselevelsintheblood,after

exhaustionofothercellularcarbohydratestores,suchasglycogen.Itcanalsotake

placewhenthereisinsufficientinsulin(e.g.intype1(butnot2)diabetes),particularly

duringperiodsof"ketogenicstress"suchasintercurrentillness.

B.KETONAEMIA:Thisreferstothepresenceofanabnormallyhighconcentrationof

ketonebodiesintheblood.

Seriouslyillpatientsareeasytodetectclinically,butwell-appearingdiabetic

patientswhopresentwithvaguesymptomssuchasmalaise,nauseaand

hyperglycemiawithketonemiaaremoredifficulttoidentify.

C.KETONURIA:Ketonuriaisamedicalconditioninwhichketonebodiesarepresentin

theurine.Itisseeninconditionsinwhichthebodyproducesexcessketonesasan

indicationthatitisusinganalternativesourceofenergy.Itisseenduringstarvationor

morecommonlyintype1diabetesmellitus.

Causesinclude:

-Metabolicabnormalitiessuchasdiabetes,renalglycosuria,orglycogenstorage

disease.

-Dietaryconditionssuchasstarvation,fasting,low-carbohydratediets,prolonged

vomiting,andanorexia.

-Conditionsinwhichmetabolism isincreased,suchashyperthyroidism,fever,

pregnancyorlactation.

D.KETOGENESIS:Asseeninthedefinitionofketogenesisin1aabove



2.WHATARETHECONSEQUENCESOFKETOSIS

Ketosisisametabolicstatecharacterizedbyelevatedlevelsofketonebodiesin

thebloodorurine.Physiologicketosisisanormalresponsetolowglucoseavailability,

suchaslow-carbohydratedietsorfasting,thatprovidesanadditionalenergysourcefor

thebrainintheform ofketones.Inphysiologicketosis,ketonesinthebloodare

elevatedabovebaselinelevels,butthebody'sacid-basehomeostasisismaintained.

Thiscontrastswithketoacidosis,anuncontrolledproductionofketonesthatoccursin

pathologicstatesandcausesametabolicacidosis,whichisamedicalemergency.

CONSEQUENCESOFKETOSIS

Duringketosis,manypartsofthebodyareburningketonesforenergyinsteadof

carbs.Thisincludesalargepartofthebrain.Duringthisadaptationphase,youmay

experiencesometemporarysideeffects.

Inthebeginningofketosis,youmayexperiencearangeofnegativesymptoms.

Theyareoftenreferredtoas"low-carbflu"or"ketoflu"becausetheyresemble

symptomsoftheflu.

Thesemayinclude:

-Headache.

-Fatigue.

-Brainfog.

-Increasedhunger.

-Poorsleep.

-Nausea.

-Decreasedphysicalperformance

-Badbreathisalsocommon,oftendescribedasfruityandslightlysweet.

However,the"low-carbflu"isusuallyoverwithinafewdays.

-LegMusclesMayCramp:Inketosis,somepeoplemayexperiencelegcramps.Leg

crampsinketosisareusuallyconnectedtodehydrationandlossofminerals.Thisis

becauseketosiscausesareductioninwaterweight.Glycogen,thestorageform of

glucoseinmusclesandliver,bindswater.Thisgetsflushedoutwhenyoureducecarb



intake,andisoneofthemainreasonswhypeopleloseweightrapidlyinthefirstweek

ofaverylow-carbdiet.

-KetosisMayCauseDigestiveProblems:Dietarychangescansometimesleadto

digestiveissues.Thisisalsotrueforketogenicdiets,andconstipationisacommon

sideeffectinthebeginning.Thisismostcommonlyduetonoteatingenoughfiberand

notdrinkingenoughfluids.Somepeoplemayalsogetdiarrhea,butit'slesscommon.

-ElevatedHeartRate:Somepeoplealsoexperienceincreasedheartrateasasideeffect

ofketosis.Thisisalsocalledheartpalpitationsoraracingheart,andcanhappenduring

thefirstfewweeksofaketogenicdiet.

Other,lesscommonsideeffectsmayinclude:

-Ketoacidosis:Afewcasesofketoacidosis(aseriousconditionthatoccursin

uncontrolleddiabetes)havebeenreportedinbreastfeedingwomen,likelytriggeredbya

verylow-carbdiet.However,thisisextremelyrare.

-Kidneystones:Althoughuncommon,someepilepticchildrenhavedevelopedkidney

stonesonaketogenicdiet.

-Raisedcholesterollevels:Somepeoplegetincreasedtotalandlow-densitylipoprotein

(LDL)cholesterollevels.

3.WRITECONCISELYONTHEMANAGEMENTOFKETOACIDOSIS.

Attacksofketoacidosiscanbepreventedinthoseknowntohavediabetestoan

extentbyadherencetotheseclear-cutinstructionsonhowtotreatthemselveswhen

unwell.Theseinstructionsincludeadviceonhowmuchextrainsulintotakewhensugar

levelsappearuncontrolled,aneasilydigestibledietrichinsaltandcarbohydrates,

meanstosuppressfeverandtreatinfection,andrecommendationswhentocallfor

medicalhelp

Peoplewithdiabetescanmonitortheirownketonelevelswhenunwellandseek

helpiftheyareelevated.Themainaimsinthetreatmentofketoacidosisarereplacing

thelostfluidsandelectrolyteswhilesuppressingthehighbloodsugarsandketone

productionwithinsulin.Admissiontoanintensivecareunit(ICU)orsimilarhigh-

dependencyareaorwardforcloseobservationmaybenecessary.

Managementofketoacidosisincludesthefollowing:



1.Fluidreplacement:Theamountoffluidreplaceddependsontheestimated

degreeofdehydration.Ifdehydrationissosevereastocauseshock(severely

decreasedbloodpressurewithinsufficientbloodsupplytothebody'sorgans),or

adepressedlevelofconsciousness,rapidinfusionofsaline(1literforadults,10

ml/kginrepeateddosesforchildren)isrecommendedtorestorecirculating

volume.Slowerrehydrationbasedoncalculatedwaterandsodium shortagemay

bepossibleifthedehydrationismoderate,andagainsalineistherecommended

fluid.Verymildketoacidosiswithnoassociatedvomitingandmilddehydration

maybetreatedwithoralrehydrationandsubcutaneousratherthanintravenous

insulinunderobservationforsignsofdeterioration.

2.Insulin:Someguidelinesrecommendabolus(initiallargedose)ofinsulinof0.1

unitofinsulinperkilogram ofbodyweight.Thiscanbeadministeredimmediately

afterthepotassium levelisknowntobehigherthan3.3mmol/l;ifthelevelisany

lower,administeringinsulincouldleadtoadangerouslylowpotassium level.

Otherguidelinesrecommenddelayingtheinitiationofinsulinuntilfluidshave

beenadministered.Itispossibletouserapidactinginsulinanalogsinjections

undertheskinformildormoderatecases.

3.Potassium:Potassium levelscanfluctuateseverelyduringthetreatmentof

ketoacidosis,becauseinsulindecreasespotassium levelsinthebloodby

redistributingitintocellsviaincreasedsodium-potassium pumpactivity.Alarge

partoftheshiftedextracellularpotassium wouldhavebeenlostinurinebecause

ofosmoticdiuresis.Hypokalemia(lowbloodpotassium concentration)often

followstreatment.Thisincreasestheriskofdangerousirregularitiesintheheart

rate.Therefore,continuousobservationoftheheartrateisrecommended,as

wellasrepeatedmeasurementofthepotassium levelsandadditionof

potassium totheintravenousfluidsoncelevelsfallbelow5.3mmol/l.If

potassium levelsfallbelow3.3mmol/l,insulinadministrationmayneedtobe

interruptedtoallowcorrectionofthehypokalemia.

4.Sodium bicarbonate:Theadministrationofsodium bicarbonatesolutionto

rapidlyimprovetheacidlevelsinthebloodiscontroversial.Someguidelines

recommenditforextremeacidosis(pH<6.9),andsmalleramountsforsevere

acidosis(pH6.9–7.0).Whileitmayimprovetheacidityoftheblood,itmay

actuallyworsenacidityinsidethebody'scellsandincreasetheriskofcertain

complications.

5.Cerebraledema:Cerebraledema,ifassociatedwithcoma,oftennecessitates

admissiontointensivecare,artificialventilation,andcloseobservation.The



administrationoffluidsisslowed.Intravenousmannitolandhypertonicsaline

(3%)areused—asinsomeotherformsofcerebraledema—inanattemptto

reducetheswelling.

6.Resolution:ResolutionofDKAisdefinedasgeneralimprovementinthe

symptoms,suchastheabilitytotolerateoralnutritionandfluids,normalization

ofbloodacidity(pH>7.3),andabsenceofketonesinblood(<1mmol/l)orurine.

Oncethishasbeenachieved,insulinmaybeswitchedtotheusual

subcutaneouslyadministeredregimen,onehourafterwhichtheintravenous

administrationcanbediscontinued.


