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ABSTRACT

BACKGROUND:Hyponatremia,definedasaserum sodium concentration[Na+]<135mEq/L.Itis

themostcommonelectrolytedisorderencounteredinclinicalpractice.Therearemultiplecauses

ofhyponatremiaamongmedicaladmissions.Theetiology,clinicalbehaviorandtheprognosisof

hyponatremia vary widely. Findings from various researches shows the prevalence of

hyponatremia in hospitalized patients ranges between 15%–30%.The Clinicalfeatures and

outcomeofpatientswithhyponatremiadifferamongtheseverity,acutenessandothercomorbid

conditions.However,therewasnoevidenceregardingitsprevalenceandclinicaloutcomes.

Therefore,theobjectiveofthisstudywastoassesstheprevalence,clinicalprofileofpatients,risk

factorsandshortterm outcomeofpatientsadmittedwithHyponatremiainJUMC.

MaterialsandMethods:Hospitalbasedcross-sectionalstudywasconductedfrom October25,

2021toJanuary30,2022 amongeligiblepatientsadmittedtoJimmauniversitymedicalcenter

atmedicalwardandmedicalemergency.Atotalof307patientsadmittedinmedicalwardand

medicalemergencydepartmentwereenrolledinthestudy.Detailedmedicalhistoryandclinical

examinationwereperformedandastructuredquestionnairewasusedtocollectinformationon

sociodemographiccharacteristics,clinicalprofileandshort-term outcomes.Serum sodium level

wasalsodeterminedforeverypatientinvolvedinthestudy.Descriptiveanalysiswasperformed.

Results:Themeanserum sodium levelamongtheparticipantswas137.5mmol/Landthe

prevalenceofhyponatremiawas24.8%.Amonghyponatremicpatients,themeanagewas44.87

(SD=17.88)yearsandthecommonestagegrouprangesinbetween24-44years(40.7%).Mild

hyponatremiaasthecommonesttypeseenin73.7% ofhyponatremicpatients.Riskfactorfor

hyponatremia wasseen in 50 % ofhyponatremicpatients.Vomiting isthe mostfrequent

complainfollowedbysaltrestriction,medications.Hyponatremiawasfoundtobemoreprevalent

inthosepatientswithunderlyingchronicillnessesthatseenin58(76.3%)patients.Hypertension

isthemostfrequentlyobservedchronicillness.Majorityofhyponatremicpatients(61.8%)was

asymptomaticandNausea/vomitingwasthemostfrequentsymptom observedin23(62.2%).

Bodyswellingisobservedin36(47.4%)ofpatientsand19(25%)ofpatientshadatlistonerecord

ofhypertension.Themeanlengthofhospitalstaywas14.16(SD =10.18)days.Shortterm

outcome;72.3%ofpatientswasdischargedimprovedwhile5(6.6%)ofthem diedinhospital.

Conclusion:Hyponatremia is found to be prevalentamong hospitalized patients in Jimma

Universitymedicalcentermedicalwardandmedicalemergency,Jimma,Ethiopia.Itisalso

identifiedthatHyponatremiaisprevalentinpatientswithchronicillnesses,saltrestrictedpatients

andpatientstakingdiuretics.wethusrecommendthatallhospitalizedpatientsshouldhavea

serum sodium analysisduringtheiradmissionandforthosewithidentifiedriskfactorswe

stronglyrecommendtobeseriallyfollowedduringtheirhospitalstayandduringtheiroutpatient

follow-up.
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CHAPTERONE 

1.INTRODUCTION 

1.1Background

Hyponatremia,definedasaserum sodium concentration[Na+]<135mEq/L.Itisthemost

commonelectrolytedisorderencounteredinclinicalpractice.Itaffectsallagegroupsandboth

sexeswithcomparablefrequency(1,2,3). 

Hyponatremia is nota homogenous disorder,depending upon the volume status,can be

classifiedaseuvolemic,hypervolemicorhypovolemicanddependinguponseverityitisgrouped

asmild,moderateorsevere(1,4,5).Acuteseverehyponatremiaisamedicalemergency.Itis

accompaniedbysevereneurologicalsymptomsduetocerebraledemaandcanbelethalifnot

recognized and appropriately treated. Symptomatology varies markedly ranging from

asymptomatictobeingcomatosewithmortality5-50%dependingonseverity,acuityofonsetand

associatedillnesses.(1,4,5).

Therearemultiplecausesofhyponatremiaamongmedicaladmissions(6).Theetiology,clinical

behaviorandtheprognosisofhyponatremiavarywidelyfrom hospitaltohospitalincludingthe

useofsomemedications,malignancies,infections,chronicheartfailure,chronicliverdisease,

andchronickidneydisease(1,5,6).Itfrequentlydevelopsinhospitalizedpatients(1,4)including

patientsinthepediatricandelderly agegroupandmostcommonlyseeninpatientsadmittedin

theintensivecareunit(1,6).Hyponatremiaalsocanbeiatrogenicwhichobservedmanypatients

who advised forlow saltintake bythe treating physician as a partofthe treatmentfor

hypertensionorevendiabetes,orwereonliquidfeeds.(1,4,7)

Hyponatremiaisassociatedwithvaryingmorbidity.Morbidityvarieswidelyinseverity;serious

complicationscanarisefrom thedisturbancesitselfaswellasfrom theunderlyingcausative

conditions.Hyponatremia isassociated with an increased in-hospital,short-,and long-term

mortalitybothinhospitalized(8,9)andambulatorypatients(9,10).Anincreasedmorbidityand

mortalityratewasshownespeciallyinhyponatremicpatientswithmedicalconditionssuchas

heartfailure,myocardialinfarction,livercirrhosis,cancer,pneumoniaandstroke(10).Giventhe

poorprognosislinkedtohyponatremia,identificationofmodifiablefactorsinthiscontextisof

greatinterest.Despitethefrequencyandseverityofsomeoftheassociatedcomplications,

researchsuggestshyponatremiaisoftenneglectedbyclinicians(5,10). 

Therearestrong evidencesthatmakesHyponatremia clinically importantlikeitssubstantial

morbidityandmortalityincaseofacuteseverehyponatremia.TheOptimalmanagementreduce

in-hospitalmortalityandsymptom severityandoverlyrapidcorrectionofchronichyponatremia

whichcancausesevereneurologicaldeficitanddeath(11).Themanagementofthesecases

needsmodificationduetophysiologicalchangeswithageaffectingtherenalandothersystems.

Evenwhencomorbidconditionsaretakenintoaccount,peoplewithamildlydecreasedserum

sodium concentrationhavea30%higherriskofdeathandarehospitalized14%longerrelativeto

thosewithouthyponatremia(10,11).Ifacquiredinhospital,itmaytakedaysbeforetheelectrolyte
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disorderisinvestigated,potentiallyallowingafurtherdecreaseinserum sodium concentration

andexposingpatientstothedangersofprofoundhyponatremia(11).

Hyponatremiaindicatesadisruptioninthebody'swaterbalanceduetoabnormalhandlingof

waterbythekidneysfrom antidiuretichormone(ADH)secretion(appropriatelyorinappropriately)

oranexcessivewaterintake(6).Plasmaosmolality(thetotalconcentrationofsolutesinwater)

playsacriticalroleinthepathophysiologyandtreatmentofsodium disorders.Hyponatremias

diagnosedbyfindingsfrom thehistory,physicalexamination,laboratorystudies,andevaluation

ofvolumestatus(1,5).

The mostcommon classification system forhyponatremia is based on volume status:

hypovolemic(decreasedtotalbodywaterwithgreaterdecreaseinsodium level),euvolemic

(increasedtotalbodywaterwithnormalsodium level),andhypervolemic(increasedtotalbody

watercomparedwithsodium).Hyponatremiaalsoclassifiedbasedonthetimeofonsetasacute

(<48hr)orchronic(>48hr).(1,3,5,11).AccordingtojointEuropeansguidelinehyponatremiacan

bealsoclassifiedbasedontheserum sodium concentrationasmild;130-134mEq/L,moderate;

125-129mEq/Landsever<125mEq/L(5,11). 

Symptomatologyvariesmarkedlyrangingfrom asymptomatictobeingneurologicmanifestations

likechangeinmentation,seizureand coma(1,4,12) Theclinicalsymptom and signsare

dependentontheonsetandprogressoftheelectrolytederangementandtheseverityofthe

hyponatremia as classified above. Acute (occurring over <48hrs) serious neurological

complicationscanensueasaresultofcerebraloedema.4–6Earlysymptomsofheadache,

muscularweakness,nausea,lethargy,ataxiaandconfusioncanprogresstoseizures,irreversible

neurologicaldamage,comaanddeath,ifunrecognizedanduntreated.Inchronichyponatremia,

cerebralwasting ofintracellularpotassium followed byorganicosmolytesreducescerebral

swelling,delayingtheonsetofsymptoms(1,13)andassociatedwithpoorhealthoutcomes.More

recently,chronic hyponatremia has been shown to exacerbate multiple manifestation of

senescence in aged rats,including senile osteoporosis,sarcopenia,cardiac fibrosis,and

hypogonadism (8).

Mildhyponatremiahastraditionallybeenconsideredasanasymptomaticormildlysymptomatic

condition.However,recentreportsindicatedthatevenmildchronichyponatremiacanhavelong-

term adverseeffects,such asdeficitsin gaitand attention falls,bonelossand fractures,

especiallyintheelderly(1,8).

Severesymptomatichyponatremiaoccurswhensodium levelsdecreaseoverlessthan24hours.

Severesymptoms(e.g.,coma,seizures)typicallyoccurwhenthesodium levelfallsbelow 120

mEq/L,butcanoccuratlessthan125mEq/L.Severesymptomatichyponatremiamustbe

corrected promptlybecauseitcan lead to cerebraledema,irreversibleneurologicdamage,

respiratoryarrest,brainstem herniation,anddeath(1,4).
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1.2Statementoftheproblem

Hyponatremiaisacommonelectrolyteabnormalityinhospitalizedpatients.Itisindependently

associatedwithincreasedshort-term andlong-term morbidityandmortality(9).TheMorbidity

varieswidelyinseverity.Ashighlightedbypreviousstudies,hyponatremiapersemaycontribute

toadverseoutcome,whichisreflectedbyapositivecorrelationofmortalityandseverityof

hyponatremia(10).Conversely,otherstudiesobservedaparadoxicalfallinmortalityrateass-

sodium valuesdecreasedbelowacertainlevel(10-12)seriouscomplicationscanarisefrom the

disturbances itselfas wellas from the underlying causative conditions.The presence of

hyponatremiacanalsointerferewithadministrationofappropriatetherapyandcanbeiatrogenic

(12).

Despiteofthehugeeffectofhyponatremiaonmorbidity,mortalityandprolonginghospitalstayof

patients,hyponatremiaisoftenoverlookedinlow-incomesettings.Dataregardingtheincidence

anditssignificanceonmorbidityandmortalityislimitedinAfrica. Especiallyinsub-Saharan

Africa,there are few previous studies have done on hyponatremia and its impacton the

healthcaresystem.Untilnowlittlehasbeenknownabouttheprevalenceofhyponatremia,factors

associated with hyponatremia,itsimpacton both long term and short-term morbidityand

mortalityandlengthofhospitalstay.Tothebestofinvestigatorknowledgethereisnoevidence

onthesametopicinEthiopia.

Becauseofitsmagnitudeandcrucialsignificanceontheoutcomeofthepatientasindicatedby

studiesdoneworldwide,itisimportanttodeterminethemagnitudeofhyponatremiaandto

understandthefrequentcomplainsandpatientreportsamonghyponatremicpatients.Thisstudy

helpstoproduceaknowledgeaboutthemagnitudeofhyponatremia,associatedfactorsand

short-term outcomeofhospitalizedpatientsinthestudyarea.Theresultofthisstudycanbe

usedasastandingbaseforresearchersinterestedtoworkonthetopic.



11

CHAPTERTWO

2.1LITERATUREREVIEW

2.1.1.Prevalenceofhyponatremia 

Ingeneral,theprevalenceofhyponatremiagreatlyvarieswithdifferentstudies.Theprevalence

variedbasedontheage,severityofthehyponatremiaandunderlyingdiseasecondition.(5).

Differentstudiesestimatetheprevalenceofhyponatremiainarangebetween2.8and26.5%(15).

Whilemultiplestudiesinwesternhospitalsshowed theoverallprevalenceofhyponatremia

rangesbetween 15%–30% (2).StudyHaoJetal.foundtheprevalenceofhyponatremiatobe

17.5%.(13).Ameta-analysisperformedincludingstudiespublishedbyEnglishlanguageupto

October1st2012,showedtheprevalenceofhyponatremiaamonghospitalizedpatientswas17.4

% (8).A studydoneinIndiaalsoshowshyponatremiaoccursinupto8% ofthegeneral

populationandinupto60% ofhospitalizedpatients(11).Whileotherstudiesestimatethe

prevalenceofhyponatremiainhospitalizedpatientstobeabout1%–6%.(3,12).Hyponatremia

occursin27.6%ofhospitalizedmedicalpatientsinGhana(6)andthisfigureisalsosupportedby

aretrospectivestudyfrom Nottingham,UK.Ontheotherhand,theprevalenceofhyponatremia

amongelderlypatientsseenupto25.98%(2)whichiscomparabletoRaoetal.of20%–36%(16).

Thisvariationwasalsoseenwiththeseverityofthehyponatremia.Forinstance,aprospective

observational12-monthfollow-upstudyinSwitzerlandfoundmildhyponatremiatheprevalenceis

upto30–42%,whiletheseverhyponatremiaislesscommonwithaprevalenceof2–3% (10).

StudyCoronaetal.showedMildhyponatremiaoccurredinabout15– 30% ofhospitalized

patients,whereastheprevalenceofmoderatetoseverehyponatremiawas7%amongin-hospital

patients(8).Aprospective,hospital-basedcohortstudyatJimmaUniversityHospitalfoundthe

prevalenceofhyponatremiaamonghospitalizedpatientswithheartfailurewasfoundtobe28.9%

(9).

2.1.2.Baselinecharacteristics

Age

Differentstudiesshowedhyponatremiaiscommoninelderlypeoplewhichcanbeattributedbby

mainlytwo reasonsassociatedwithaging.One,theimpairedabilityto maintainwaterand

electrolytehomeostasisinresponsetodietaryandenvironmentalchanges(2).Secondly,the

comorbid conditions in elderly such as diabetes,hypertension and ischemic heartdisease

(1,2,4,5,15).Jainetalin2003from Indiahavereportedincreasingageisastrongindependentrisk

factorforhyponatremia(2).

Astudyfrom Indiashowed thecommonestagegroupwas45-64yearsandthemeanagewas57

years(7,13),whileastudydoneattertiarycarecenterinPakistanshowsthemeanageof

patientswithhyponatremiawas54.8±14.8years(14).StudySastryASetal.showedamong

hospitalizedpatientshyponatremiaismorecommonlyseeninthemiddleagegroups(40-60years)

withmeanageof50.12±8.8years(1).Findingsfrom studiesbyAgarwalSM etal,meanageof
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patientswithhyponatremia48.1±16.1years(19)andbyRahilAIetal,inQatarmeanageof

patientwithhyponatremia56±20years,alsosupportedthe findingsashyponatremiaismore

prevalentinelderlypatients(26).A12monthsprospectivefollow-upstudyinSwitzerlandalso

showedpatientswithnormalsodium levelareyoungerthanthosewithhyponatremiawiththe

meanageof48.8±15.9fornormonatremicpatientsvs55.6±17.2,58.8±17.3,60.1±16.7,59.9

±17yearsinhyponatremicpatientswithserum sodium (mmol/L)levelof130–134,125–129,

120–124and<120respectively(13).However,Adescriptive,prospective,hospital-basedcohort

studyamongheartfailurepatientsatsamehospitaltothepresentstudyshowedheartfailure

patientswithhyponatremiawereyoungerthanthosewithnormalserum sodium levelwiththe

meanageof50.9(SD=18.0)yearsvs52.9±17.11yearsrespectively(9).

Sex

Regardingthesexpreponderance,moststudiesshowedhyponatremiaismorecommoninMale

thanfemale.AtwoyearsprospectiveandretrospectivestudyonClinico-aetiologicalprofileof

hyponatremiainadultsfrom IndiashowedpreponderancewiththeMaletofemaleratioof

1.7:1(7).Aretrospectivestudyonhyponatremiaintetraplegia/paraplegiapatientsbySoniBM (27),

alsoshowedhyponatremiaismalepredominance.ThisisalsosupportedbySastryASetalwitha

ratioofmaleandfemaleof7:3(1),Chatterjeeetal.62.69% withpredominanceofmale(18).

Findingfrom Lalit PrashantMeena, etalwellcorrelatewiththisfindingtoowith theratio1.8;1

(15).Ontheotherhand,aStudyconductedatateachingreferralhospitalatSikkim,India;states

theprevalenceofhyponatremiawasalmostequalinmaleandfemalepatientswiththeratioof

1:0.96withmalepredominance(2).ThisisalsocomparablewiththestudybyRaoetal(16).A

retrospectivestudyfrom Pakistanunderwentinatertiaryhospitalalsosupportedthesefindings

showing50%patientsweremale(14). StudyHawkinsRCetal.reportedthatgenderisnotan

importantriskfactorfordisturbancesinserum sodium concentration(24)thisdataisalso

supportedbystudyRahilAI,KhanFYetal(26).

2.1.3.Classificationofhyponatremia

Amongthethreetypesvolumestatusinhyponatremia(hypovolemic,hypovolemic,euvolemic),

hypervolemiaisthecommonesttypeasstatedinsomeresearches.SastryASetalreported

hypervolemiatypeofpresentationbeingmostcommon.Itwasseenin50% ofthecaseswhile

hypovolemic 34%ofthecases,andpatientswitheuvolemictypeofpresentationseenin16%of

thecases(1).ThiswasalsosupportedbyNaumanTarifstudy(14). However,thisastudy

Nandakumaret.algoesincontrarytothisfindingshowingthehypervolemichyponatremiaisthe

leastcommontype(12.5%)whileeuvolemichyponatremiaisthecommonesttype(48%)and40%

them werehypovolemia(7).AstudybyJainandNandy:Ahospitalbasedstudyamongelderly

patientsinSikkim Indiaalsoshowedeuvolemichyponatremiawasthecommonesttypewith48%,

followedbyhypervolemichyponatremia(28%)andtheleastcommonhypovolemiahyponatremia

(24%)(2).Bhattacharjeeetal.;alsoshowedeuvolemichyponatremiaisthecommonestsubtype

followedbyhypervolemichyponatremiaand hypovolemiahyponatremia(47%,33% and20%

respectively)(22).Raietalalsofoundeuvolemichyponatremiaisthecommonesttype(71%)

followedbyhypervolemic(27%)andhypovolemichyponatremia(2%).Thesefindingsareinline

withreportedbyPatnietal.(45%)(29),MinnekeJetal.(30)andRahilAI,KhanFYetal(26).
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Hyponatremiaalsocanbeclassifiedbasedonmeasuredserum sodium levelasmild(serum

sodium concentration134-130mmol/L),moderate(serum sodium concentrate129–125mmol/L)

and sever(serum sodium concentrate <125 mmol/L).Findings from mostofstudies are

suggestiveofmildhyponatremiaisthecommonesttype.Nandakumaret.al;Aretrospectiveand

prospectivestudyonClinico-aetiologicalprofileofhyponatremiainadultssupportiveofthe

preponderanceofmildhyponatremia(7).SastryASetal.alsoshowedthepredominanceofmild

hyponatremiawith80%whilethemoderateis16%and4%severhyponatremia(1).Thisfindingis

alsoinaccordancewithAprospectiveobservational12-monthfollow-upstudyinSwitzerland(10).

Coronaetal.,RahilAIetal.andBhattacharjeeetal.arealsoinsupportofthepredominanceof

mildhyponatremia.(8,22,26).

2.1.4.Clinicalprofileofpatients

Preexistingchronicillnesses,complainsandpatientreports

Hyponatremia occurs in patients with varieties ofClinicalprofiles thatare considered as

predisposingfactorsandcausesrangingfrom simpleG.I.loss(vomitinganddiarrhea),tochronic

illnesseslikehypertension,diabetesmellites,CCF,liverandrenalfailureandinfectiouscauses

(1,2,15,22).

DifferentStudies showed majorities ofpatients with hyponatremia has preexisting chronic

illnesses.AKJainetal.showedamongthehyponatremicpatientsinthestudy,thecommon

preexistingillnesseswerehypertension,Diabetesmellitus andChronicrenaldisease(68%,46%

and19%respectively)(2).ThisresultwasalsosupportedbyLomteetal. Showinghypertensionis

thecommonestcomorbidconditionaccounting29%followedbyChronicrenaldisease16%(4).

Bhattacharjee,etal.isalsoinaccordancewithfindingsshowinghypertensionseenin57%

followedbydiabetesmellitus42%(22).Thisresultsinlinewithsomeotherstudies;Nandakumar,

HiremathP.Betal.(7)J.R.Rawal, H.S.Joshietal(30),SumitMohan,SueGuetal.(4). 

However,StudybySastryASetalshowedchronickidneydiseaseisthecommonestchronic

illness(24%)followedbyChronicliverdiseaseandheartdiseaseseach16%.Inthisstudy,

Hypertensionwasaccountedonlyin8%ofcases.InfectiouscauselikeTuberculosiswasseenin

8% ofhyponatremicpatients(1).Ontheotherhand,Nandakumaret.alintheirstudyshowed

diabetesmellitusisthecommonestcomorbidconditionwhichwasseeninmorethanhalfof

hyponatremicpatientswhileoneeighthofpatientswerehypertensive.

Study by Chatterjee,etal.showed the mostcommon underlying predisposing factorfor

hyponatremiawasgastrointestinalfluidloss(vomiting/diarrhea)followedbycerebrovascular

accident(CVA)andpulmonarysepsis(18).RahilAI,KhanFY,etal.alsofoundextra-renalfluid

lossincludingvomiting,diarrhea,ordiaphoresis asthemostfrequentcauseofhyponatremia

whichwasseenin33.9% patients(26).AhospitalbasedstudybyJainandNandyonClinico

etiologicalprofileofhyponatremiaamongelderlypatientsshoweddrugsisthemostcommon

predisposingfactor(34%),followedbyvomiting(32%),andpoorintake(31%)(2,15).Nandakumar

et.alalsofounddrugslikediureticsandACE-Iareapredisposingfactorforhyponatremia(7).A

comparativestudyontheclinico-aetiologicalprofileofhospitalizedpatientsbyAGARWAL&
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AGRAWAL,identifiedmostofthepatientshadmultiplepredisposingfactorsanddecreasedintake

wasthemostcommon(82.9%),followedbyincreasedlosses(65.7%)andmiscellaneousfactors

(70.0%).Drugslikediuretics,fluidoverloadandinappropriateRyle’stubefeedsmorecommonly

precipitatedhyponatremiainin-hospitalpatients(19).

Theclinicalpresentationofhyponatremiahasawidespectrum,varyingfrom asymptomaticto

verylethalpresentationasseizuresandcoma(22).Thisvariationontheirpresentationdepends

ontheseverity,acutenessandothercomorbidconditions(3,5,15,12).Moststudiesdoneon

clinicalpresentation of hyponatremia found majority of patients with hyponatremia are

asymptomatic(1,2,5,9);Bhattacharjee,etal.70%(22),Chatterjee,etal48.21%(18),Panikerand

Joseph60% (12).Amongtheasymptomaticpatients,mostofthem areinthemildrangeof

hyponatremia.Nauseaandmalaisearetheearliestsymptomstypicallyseenwhentheplasma

sodium concentrationinmildtomoderatehyponatremia.AstheplasmaNa+concentrationfalls,

the symptoms progress to include headache,lethargy,confusion and obtundation.Stupor,

seizuresandcomausuallyoccurwhentheplasmaNa+concentrationfallacutelyandsever

range(5,7,12).RahilAI,KhanFY,etalisinaccordancewiththisfindingshowing24.5% of

hyponatremic patients presented with impaired levelofconsciousness thatranged from

confusiontocomaandmostofthem hadserum sodium oflessthan115meq/l(26).

Nandakumaret.alfoundOnethirdofpatientswithmildandonefifthofpatientswithmoderate

hyponatremiawereasymptomatic.Amongsymptomaticpatients,drowsinesswascommonest

symptom (53.2%)followedbyvomiting,hiccoughsandseizures.Theseizurewasexclusivelyseen

inpatientswithseverrangeofhyponatremia(7).Panicker,GeorgyItty,S.Josephetalreported

thatoncethelevelofserum sodium fallsbelow 125mEq/Lneurologicsymptomspredominate

(12).IvorDouglasreportedalteredsensorium wasseenin 51.7%ofhospitalizedpatientswith

severehyponatremia (32SastryAS etal.found CNS manifestationslikealtered sensorium,

seizures,etc.weremorecommonwithserum sodium levelof<125mEq/L(80%)(1).Similar

findingswerealsoseenbyJainandNandy(2)andSoniBM etal.(27).InRaietal.Drowsinesswas

presentinhalfofpatients.Vomiting,seizuresandhiccupswereeachseeninabout10%ofthe

patients(15).WhileAgarwal& Agrawalshowednauseawassignificantlymorecommonin

patientspresentingwithhyponatremia(19).

Allthepatientswithseverehyponatremiaweresymptomatic.Hiccoughwasseeninmoderate

and severe hyponatremia and notin mild hyponatremia.Seizures were seen in severe

hyponatremia(13).AsfindingbyAKJainetal.,81%ofelderlypatientswithhyponatremiawere

symptomatic.Lethargy,drowsinessandabnormalbehavior(50%,40%and39%respectively)were

thecommonsymptoms(2).Mostofpatientswithneurologicalmanifestationhadseverrangeof

hyponatremia (mostofthe < 125 mEq/L).Mostofthe asymptomatic patients had mild

hyponatremia.Nandakumar,Hiremath PBetalalsoreporteddrowsinesswasthecommonest

symptom inthestudy.Vomitingandseizurewasalsoseenin10%ofthepatients(7).WhileAqeel

Rahem,Al-Barqawietalstatesthesymptomsattributedtohyponatremialikementalconfusion,

anorexia,nausea,vomitingandheadachearenonspecific(4).Astudyfindingfrom LomteSS,

JalgaonkarPD,KumarS,etal.alsoshowsdrowsiness(36%)isthecommonestneurologic

symptom which followed byfocalneurologic deficit(38%)and disorientation (22%).While

vomitingisthecommonestgastrointestinalsymptom (17%)(4). 
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2.1.5.Outcomes

Irrespectiveofthecause,hyponatremiaisassociatedwithsubstantialmorbidityandmortality.

(1,5,7,15).However,SimilartotheClinicalfutures,theoutcomeofpatientswithhyponatremia

also differsamong theseverityacutenessand othercomorbid conditions.A meta-analysis

performedincludingstudiespublishedbyEnglishlanguageuptoOctober1st2012,showedthe

hyponatremia-relatedriskofoverallmortalitywasinverselycorrelatedwithserum level(10).

Severehyponatremia,particularlyofrapidonset,isassociatedwithsubstantialmorbidityandcan

be life threatening and itbears a substantialassociated morbidity and mortality (3,32).

Hyponatremiaisalsoanimportantpredictorofmortalityinheartfailure,cirrhosis,andacute

pancreatitis(8,12,33,34).Ingeneral,basedonfindingsfrom differentstudies,theoverallmortality

amongpatientswithhyponatremiaestimatedtobe5-50%dependingonseverity,acuityofonset

and associated illnesses (1).Khalid Alietal.also showed Hyponatremia is independently

associated with increased short-term and long-term morbidity forboth hospitalized and

ambulatoryHFoutpatients,andnearlydoublingtheriskofmortalityinthisgroup.Inthisstudythe

in-hospitalmortalityratewasfoundtobehigherinthosewithhyponatremiathanthosewith

normalserum sodium,11.4%vs1.0%respectively.Haoetal.comparedthemortalityrateamong

patients with hyponatremia vs amongstpatients withouthyponatremia 6.15% and 0.48%

respectively(13).StudyHudaMS,WatsonI,etal.alsoshowedoverallmortalityrateamong

patientswithseverehyponatremiawas27%andstudyDouglasI.etal.found20%(32).Jainand

Nandyattertiarycarehospitalamongelderlypatientswithhyponatremiashowedthemortality

ratewas20%(2)andstudyLomteSS,JalgaonkarPD,KumarS,etal.10%(4).

PanikerandJosephfoundthemortalityrateofhyponatremicpatientsamongadmittedtoICU

was4%andwasseenonlyinthegroupwithseverehyponatremia.Mortalityamonghyponatremic

patientswasnotdirectlyrelatedtohyponatremiabuttotheseverityoftheunderlyingmedical

conditioninthepatients(2,12).Evenifthemortalityandmorbidityamonghyponatremicpatients

increasesinpatientswithsevererangeofhyponatremia(3,32),studiesalsoshowedthatmildand

moderatehyponatremiaarealsoassociatedwithpatientspooroutcomes.Thisfindingwasseen

byCoronaetal.showingevenamoderateserum sodium leveldecreaseisassociatedwithan

increasedriskofmortalityincommonlyobservedclinicalconditions(8).BraunMM etal.also

found mild hyponatremia in the ambulatorysetting is associated with increased mortality

compared with normalsodium levels (5).Interestingly,researches also show a significant

associationofhyponatremiaseverityandrecurrentprofoundhyponatremia;patientswithinitials-

sodium level≤120mEq/Lrecurredmoreoftencomparedwiththosewithinitiallevelsabove120

mEq/L(10). 

Differentstudiesalsoshowedhyponatremiaprolongslengthofhospitalstayofpatients(1,15).

ThisfindingisinaccordancewithStudyKhalidAlietal.thatshowedthemeanlengthofhospital

staywaslongeramongwithhyponatremicpatientsinacomparisonwithpatientswithnormal

levelofserum sodium,16.6±9.4daysvs12±7respectively(9).StudyHudaMS,WatsonI,etal.

alsofoundthemeanlengthofhospitalstay16days(35).Howeverotherstudiesobserveda

paradoxicalfallinmortalityrateass-sodium valuesdecreasedbelow acertainlevel(e.g.<120

mmol/L).Thisindicatesthepresenceoffactorsotherthanhyponatremiaitselfaffectingmortality,

e.g.etiologyofhyponatremia,comorbiditiesortherapeuticissues(10).
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2.2.SIGNIFICANCEOFSTUDY 

Hyponatremiaisclinicallyimportantbecauseofitsprevalence,itsroletocausesubstantial

morbidityandmortality.Differentstudiesshowedthepresenceofhyponatremiasuggestsa

worseprognosisandisanimportantpredictorofmortalityinpatientswithchronicillnesseslike

livercirrhosis,pulmonaryhypertension,myocardialinfarction,chronickidneydisease(5,12).

Recentstudieshavedemonstratedthatchronicandmildhyponatremiaalsomaynegativelyaffect

healthstatus,withdeleteriouseffectsthataffect,particularly,thecentralnervoussystem andthe

bone,causinggaitinstability,attentiondeficits,falls,osteoporosis,andfractures(36).Several

studieshavedemonstratedtheimpactofhyponatremiaisnotonlywiththeincreasedmortality

andmorbiditybutalsoassociatedwithanincreasedlengthofhospitalstay,ahigherriskof

readmissiontothehospitalandhospitalresourceutilization.Asaresult,Hyponatremiamay

representoneimportantdeterminantofthehospitalizationcosts(36).

Despitethefrequencyandseverityofsomeoftheassociatedcomplications,researchsuggests

hyponatremia is often neglected by clinicians (13)and usually underdiagnosed and the

managementisofteninadequateandbelow thestandard(14).Researchesalsostatesitisnot

onlyonclinicalpracticebutalsoregardingresearchesandpublications,thereislackofpublished

dataregardingtheprevalence,clinic-etiologybehavior,outcomeandprognosisofhyponatremiain

speciallyinlow-incomecountrieslikeEthiopia.

Thisstudywillprospectivelyexplore the clinicalprofile ofpatientswith hyponatremia and

commonin-hospitalandpre-hospitalcomplainsofpatientswithhyponatremia.Theresultfrom

thisstudywillbeagreatbenefitbygivingagoodinsightforclinicalpractitionerstounderstand

theburdenofhyponatremiainregardingtoourcountryset-up.

This study willalso provide information regarding the short-term outcome and common

comorbiditiesofpatientswithhyponatremiawhichcanbeacomponentforfurtherstudyonthe

economicburdenofhyponatremiaamonghospitalizedpatientsandcanbeaninputforguideline

developers.

Datagivenfrom thisstudywillbeagreatbenefitforresearchersasasteppingstoneforfurtherin

-depthinvestigationregardingthesodium abnormalities. Italsowillbeacomplementtofillthe

hugegapregardingscarcityofstudiesonhyponatremiainEthiopiaaswellasinsub-Saharan

Africa.Ingeneral,thisstudyanditsfindingwillmainlybenefitinfillingthegapintermsofclinical

practiceandresearchesscarcityonthetopichyponatremia.
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CHAPTERTHREE 

3.OBJECTIVES 

3.1Generalobjective 

 Todeterminetheprevalence,clinicalprofileandoutcomeofhyponatremiaamongpatients

admitted to JUMC medical ward- medical emergency Jimma, Oromia,Ethiopia.

Dep’t, JimmaTown,SouthwestEthiopia. 

3.2Specificobjective 

 TodeterminePrevalenceofhyponatremiaamongpatientsadmittedtoJUMC medical

wardmedicalemergencydep’t. 

 Toassesstheclinicalprofileofhyponatremiapatientsamongpatientswhoadmittedto

JUMCmedicalwardmedicalemergencydep’t. 

 To assessshort-term outcome ofhyponatremia among patientsadmitted to JUMC

medicalwardandmedicalemergencydep’t. 
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CHAPTERFOUR 

4.STUDYMETHODSANDMATERIALS 

4.1studyarea 

ThestudywasbeconductedatJimmauniversitymedicalcenter.Jimmacityislocatedinthe

southwesternofthecountryinJimmazoneOromiaregion;itislocated about352km from the

capitalcityAddisAbaba. Jimmauniversitymedicalcenter isoneoftheoldesthealthinstitutions

inEthiopiawhichwasestablishedin1930.ThehospitalislocatedinJimmatown andsituatedat

theeastofthetownabout3km from thecenter.Currentlyitisoneof thethree teachingand

referralhospitalinthesouthwesternpartofthecountry,providingservicesforapproximately

15,000inpatient,160,000outpatientattendants,11,000emergencycasesand4500deliveriesina

yearcomingtothehospitalfrom thecatchmentpopulationofabout15millionpeople.Duetothe

fastgrowing service and teaching role ofthe hospital,the federalgovernmentconsidered

construction ofa new and level-best600 bedded hospitaland itis functionalsince

September 2015.

4.2studyperiod 

Thestudywasconductedfrom October15,2021uptoJanuary30,2022

4.3studydesign 

Ahospitalbasedcrosssectionalstudywasconducted.

4.4.Population

4.4.1Sourcepopulation

 Allpatientsadmittedtomedicalwardandallpatientskeptatmedicalemergency. 

4.4.2Studypopulation 

 Patientsadmittedtomedicalwardandmedicalemergencyduringthestudyperiodand

thosewhohavefulfilledtheinclusioncriterionsmentionedbelow.  

4.5.Eligibilitycriteria

4.5.1Inclusioncriteria

 PatientsadmittedtoJimmauniversitymedicalward

 Patientswhoarekeptatemergencyandexpectedtostay>24hrs.

4.5.2Exclusioncriteria 

 Patientswhohavepsychiatricproblem 
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 Patientswhosemedicalrecordsareincomplete 

4.6SampleSizeDetermination

Byusingasinglepopulationproportion;knownmagnitudeofhyponatremiainstudyconductedat

Komfo Anokyeteaching Hospital,Ghana,showedthatrateofhyponatremiaamongmedical

admissionsis27.6%(26).Andwith95%confidencelevelaswellas5%marginoferrorthesample

sizewascalculatedusingsinglepopulationproportionasfollow:

                               n=Z2
1-α/2 P(1-P)

                             d2

Where:n=themaximum samplesize

Z=standardnormaldistributioncurvevaluefor95%CIwhichis1.96(whereα=0.05)

   P=27.6%(KomfoAnokyeteaching Hospital,Ghana)

  CI= 95%confidencelevel,5%marginoferror.

 

Hence;

            n=(1.96)2×0.276(1–0.276)

                       (0.05)2

                 n=307      

4.7Datacollectiontoolsandmethod 

4.7.1Datacollectiontools 

Astructuredandpre-testedquestioner(Appendage1)wasused.Thequestionerwasadapted

from differentrelevantliteratures.Thequestionerhadtwoparts.Thefirstpartcontainsquestion

onbasicsociodemographicvariablesandparttwocontainsquestionsaboutclinicalcharacters,

shortterm outcomesandotherrelevantdetailsonhyponatremia.Eachquestionerwasclearly

labeledinserialnumbersandadministeredinprivacy 

4.7.2Datacollectionmethod

Datawascollectedbyface-to-faceinterview andpatientrecordreview.Datacollectorvisited

patientsadmittedatmedicalwardandkeptatmedicalemergency.Thepatientswereassessed

forinclusiontothestudy.Forthosewhoincludedintheresearch,thepatientswereinterviewed

consecutivelybytrainedenumeratorsandforthosepatientswhodon’thaveserum sodium,blood



20

samplewastakenbyalaboratorytechniciansassignedforthepurpose.Thesamplewastaken

immediatelytoJimmauniversitylaboratoryforworkupofthestatusofserum sodium level.The

vitalsignsandotherclinicalinformationwererecordedbymedicalinternsassignedbythe

principal investigator. Thequestionerwasfilledintworoundsforeachpatient.Inthefirstround

thesocio-demographicvariables,theclinico-etiologyofpatientsandserum sodium levelwas

recorded.Atthesecondroundtheshort-term outcomeofthepatientwasrecorded.

4.7.3Documentreview

The patient’s medicalrecord was reviewed using the questionerto assess the admission

diagnosis,presenceofpreviousadmission,serum sodium level,outcomeandpatientprogress

recordedbyphysicians.

4.7.4Datacollectors 

Thedata collection wasundertaken bytotal offour personnel;onelaboratorytechnician ,3

medicalinterns afterproviding them ahalfdaytraining onobjectiveofstudy,variableson

questionnaire,its implication and relevance ofthe study.The data collection activitywas

supervisedbyprincipalinvestigator. 

4.8Dataprocessingandanalysis

The data was collected from randomlyselected 307 eligible patients byusing structured

questionnaireandin-depthinterview.Thecollecteddatawascheckedforitscompletenessand

wasentered,edited,cleanedandanalyzedbySPSSVerssion26.Descriptiveanalysiswasdone.

4.9Studyvariables 

 Sociodemographicfactors:age,sex,education

 Clinicalprofile of patients:preexisting chronic illnesses,symptoms,severity of

hyponatremia

 Lengthofhospitalstay

 Shortterm outcomeofhyponatremia

4.10.TermsandOperationaldefinitions: 

 Hyponatremia:-According to the European societyofendocrinology,hyponatremia

definedasserum sodium levelof<135mmol/L.TheEuropeansguidelinealsofurther

classifieshyponatremiabasedontheserum sodium levelasmild;130-134mmol/L,

moderate;125-129mmol/Landsever<125mmol/L(37). 

 Determiningserum sodium level–Thebloodsampledrownfrom thepatientwassendto

Jimma university medicalcentermain laboratory. The serum sodium levelwas

determined bythe chemistrymachine in the laboratoryoperated bythe laboratory

technicians.
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 Shortterm Outcome:TheWorldHealthOrganizationdefinesanoutcomemeasureasa

“changeinthehealthofanindividual,groupofpeople,orpopulationthatisattributableto

aninterventionorseriesofinterventions.”AccordingtoWHOthereareseventophealth

careoutcomemeasurementslistedasmortality,readmission,safetyofcare,

effectivenessofcare,patientexperiences,timelinesofcareandefficientuseofmedical

imaging.Inthisstudyweusedthreeofthesevenparameters;mortality,timelinesofcare

andeffectivenessofcarelistedasdeath,improved,andthesame.

 In-hospitalmortality–deathfrom anycauseoccurringbeforehospitaldischarge.

 Lengthofinhospitalstay–durationofpatientinhospitalfrom theirfirstvisittothetime

theydischargedfrom thehospital.

 Prevalencedetermination:pointprevalencecalculatedbytheformula

numberofpatientswithserum sodium level<135mmol/L

numberofPatientsadmittedtomedicalwardandmedicalemergencyduringthestudyperiod

X100

4.11Dataqualityassurance 

Toensuredataqualitypre-testingofdatacollectiontoolswasmade.Adequatetrainingwas

providedfordatacollectors.ThecompilationformatwaspreparedinEnglishandAfanOromoto

maintainclarityandeasierunderstandingbythedatacollectorsandpatients.Thecollecteddata

wascheckedforcompletenessandconsistencyonthedayofcollectionbyprincipalinvestigator.

Anyinconsistency,inaccuracyormissingdataimpliedwasreturnedforcorrectiononsameday.

Technicalsupportwasprovidedbyasenioradvisor.Demonstrationandpracticalsessionon

interviewingandrecordreviewingwasunderwentfortheclarityofthepractice.Theparticipants

weregivenappropriatemanualsandguidelinesduringthetraining.Onsitesupervisionwasalso

donebyprincipalinvestigator. 

4.12Ethicalconsideration 

Ethicalclearance wasobtainedfrom theethicalreviewboardofJimmaUniversitybeforeofficial

commencementofthedatacollectionprocess.Aletterofrecommendationwasobtainedfrom

responsibleofficetotheheadofout-patientmedicalwardandmedicalemergencyside.Written

informedconsentwasobtainedfrom allpatientsbeforedatacollection.Patient’sconfidentiality,

equityofservicesandinterestsofthepatientsasensuredduringthestudyperiod.Thisstudy

doesn’tinvolveanypersonallyharmfulinterventiontothepatient.Allpatientsparticipatinginthis

studywasofferedclinicalcareequallywithothers. 

Assessmentofpatient’sserum sodium asdoneusingvenousbloodandtheresultswasattached

tothepatient’sclinicalrecordsandallfindingswascommunicatedtothepatientsorparentsand

themanagingphysiciantomakeuseforinterventionincaseofabnormality.
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5.RESULTS

5.1Baselinecharacteristics

DuringthestudyperiodDecember2014tomarch2014.,atotalof307patientswhowasadmitted

tomedicalward(whichincludesthegeneralward(58.0%),thecardiac(9.1%),thestroke(6.8%),

theisolation(1.6%),medicalICU(3.6%),pulmonologyside(3.3%)andpatientswhoarecandidate

foradmissionbutkeptatemergencyside(17.6%)fordifferentreasonswereincludedinthestudy.

Figure1.Distributionofparticipantpatientstotheiradmissionsidesatmedicalwardandmedical
emergency

Thestudyincluded152(49.5.4%)malesand155(50.5%)females.

Figure2.Sexdistributionamongstudypopulation
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5.2Prevalenceofhyponatremia

Themeanadmissionserum sodium was137.5mmol/L(SD =6.29)withaminimum serum

sodium levelof115mmol/Landmaximum 162mmol/L.Hyponatremiadefinedasserum sodium

<135 mmol/L was observed in 76 (24.8%)patients.While 23 (7.5%)ofthe them had

hypernatremia(serum sodium >145mmol/L)andtherest208(67.8%)ofparticipantshada

normalserum sodium withintherangebetween135mmol/L-145mmol/L.

Figure3.Patternsofserum sodium levelamongthestudypopulation.

Among76patientswithlowserum sodium level,themeanagewas44.87(SD=17.88)yearswith

themaximum ageof93andminimum 15years.Thecommonestagegrouprangesinbetween24

-44(40.7%)followedby45-60(30.2%).
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Figure4.Patternofagedistributionamongpatientswithlowserum sodium leveladmittedduring
thestudyperiod.

Regardingthesexdistribution,among76patientswithhyponatremia,bothmaleandfemalehad

equaldistributionofeach50%.Mildhyponatremia,definedasserum sodium levelof(130

mmol/L–134mmol/L)wasseenin56(73.3%)ofpatients.While12(15.8%)ofthepatientshad

moderate range ofhyponatremia(129-125mmol/L)and 8 (10.5%)participants with sever

hyponatremia(<125mmol/L).

Table1.Serum sodium levelAmongpatientswithhyponatremiaadmittedtoJimmaUniversity
medicalcenteratmedicalwardandmedicalemergencyduringthestudyperiod(October2021-
January2022).

Se

x

Serum sodium level(mmol/L)

11

5

11

8

12

1

12

2

12

3

12

6

12

8

12

9

13

0

13

1

13

2

13

3

13

4

Tota

l

Frequen

cy

M 0 1 0 2 0 1 4 1 4 3 7 4 11 38

F 2 0 2 0 1 2 1 3 5 6 2 9 5 38

Total 2 1 2 2 1 3 5 4 9 9 9 13 16 76
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Table2.Serum sodium levelbasedontheseverityofhyponatremiaanditssexdistribution
AmongpatientswithhyponatremiaadmittedtoJimmaUniversitymedicalcenteratmedicalward
andmedicalemergencyduringthestudyperiod(October2021-January2022).

Serum sodium Sexofthepatient

Male Female Total Percent

130meqv-134meqv

(Mildhyponatremia)

29 27 56 73.7%

125meqv-129meqv

(Moderate

hyponatremia)

5 7 12 15.8%

<125meqv

(Severhyponatremia)

4 4 8 10.5%

Total 38 38 76 100%

5.3Clinicalprofilesofpatientswithhyponatremia

Amongthecommoncomplainsofpatients,vomitingwasthemostfrequentwhichwasseenin

32.4% ofhyponatremicpatients. Saltrestriction,medications,diarrhea,malignancyandpoor

intakewasreportedin16.2%,11.8%,10.3%,5.9%and2.9%respectively).
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Figure5.Commoncomplainsandpatientreportsinrelationtosubclassesofhyponatremia.

Hyponatremiawasfoundtobemoreprevalentinthosepatientswithunderlyingchronicillnesses

58(76.3%).Hypertensionisthemostfrequentlyobservedchronicillnessfollowedbyheartfailure,

diabetesmellites,renaldisease,liverdisease,tuberculosis,malignancyotherinfectiouscauses

likeHIV-AIDSandoldstrokeindecreasingorderoffrequency.

Figure6.Theprevalenceofpreexistingchronicillnessesamongpatientswithhyponatremia
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Among58patientswhohadpreexistingchronicillness,42ofthem wereintherangeofmild

hyponatremia,8ofinmoderaterangeandothe8Inseverhyponatremia.EightinHyponatremic

patientswithoutpreexistingchronicillness;14ofthem wereinmildrangeand4ofthem in

moderaterange.

Figure7.PatternofPreexistingchronicillnessesanditsdistributionamongsubclassesof
hyponatremiaandsex.

.
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Figure8.Patternofchronicillnessesinpatientswithhyponatremiaanditsdistributionamong

subclassesofhyponatremia.

Anemiawasseeninabout45(59.2%)ofpatientsisthecommonestconcomitantillnessseen

amongpatientswithhyponatremia.

5.4Signsandsymptomsamonghyponatremicpatients

Symptomsofhyponatremia:headache,seizure,nausea/vomiting,lethargy/drossiness,lossof

consciousnesswasseenin29(38.2%)ofpatients.Nausea/vomitingwasthemostfrequent

symptom observedin23(62.2%)ofpatients.Thesymptomsmorefrequentlyoccurredinpatients

withmildrangeofhyponatremia.
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Figure9.Symptomsassociatedwithhyponatremiaanditsdistributionamongsubclassesof
hyponatremia.

Figure10.Patternofeachsymptom amonghyponatremicpatientsanditsdistributionbasedon

thesubclassesofhyponatremia.
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Amongthe76patientswithhyponatremia,19(25%)ofthem hasatlistonerecordofhypertensive

rangeofbloodpressure(systolicbloodpressuretakenfrom thebrachialartery>120mmHg).

Figure11.Systolicbloodamongsubclassesofhyponatremia

Bodyswellingisobservedin36(47.4%)ofpatientswithhyponatremia.Regardingthegradingof

theedme:12outof36ofthem werepresentedwithgrade4edema,11withgrade3,10ofthem

withgrade2and3ofthem withgradeoneedema.
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Figure12.Patternofedemaamongpatientswithhyponatremia

Majorityofedematouspatientswasinthemildrangeofhyponatremiaandoutofthe12grade4

edemapatients,9ofthem werewithinmildhyponatremia.Similarly,8outof11patientswith

grade3edema,8outof10patientswithgrade2edema,werewithinmildrangeofhyponatremia.

Figure13.Gradesofedemaamongsubclassesofhyponatremia

Alteredmentation(derangementinGCS)wasobservedin7(9.2%)ofpatientswith
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hyponatremia.LowestGCSwasobservedinpatientswithmildrangeofhyponatremia

andnoneofpatientswithseverehyponatremiahadchangeinmentation.

Figure14.MentationofpatientsestimatedbyGCSscoringinrelationwithserum sodium level.
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5.5Shortterm outcome

5.5.1.Lengthofhospitalstay

ThemeanlengthofhospitalstayTableamongpatientswithhyponatremiawas14.16(SD=10.18)
days.Withminimum of02daysandmaximum of59days.

Table3.LengthofhospitalstayAmongpatientswithhyponatremiaadmittedtoJimmaUniversity

medicalcenteratmedicalwardandmedicalemergencyduringthestudyperiod(October2021-

January2022).

Numberofpatients

Length of

hospitalstay

(days)

Male Female total

2 1 2 3

3 1 0 1

5 3 1 4

6 2 4 6

7 1 5 6

8 6 0 6

9 1 1 2

10 2 5 7

11 3 1 4

12 0 1 1

13 0 2 2

14 2 1 3

15 5 1 6

16 1 0 1

17 1 1 2

18 1 3 4

20 4 6 10
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22 0 1 1

30 1 2 3

32 1 0 1

47 2 0 2

59 0 1 1

Total 38 38 76

Majority,35ofthepatients(30ofthem intherangeofmildserum sodium level)wasdischarged

inthefirsttendayswhile34(24ofthem intherangeofmildserum sodium level)dischargedin

thenexttendays.Onlyonepatient(whowaswithseverhyponatremia)wasstayedfor59days

whichwasthemaximum stayamongthestudypopulation.

Figure15.LengthofPatients’hospitalstayinrelationtothesubclassesofhyponatremia.
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5.5.2.Shortterm outcome

Approximatelythree fourth ofthe patients (55patients)with hyponatremia was discharged

improvedwhile5(6.6%)ofthem diedinhospital.Eleven(14.5%)ofpatientsleftagainstmedical

advice,3(3.3%)ofthem referredfordifferentreasonsand2(2.6%)ofthem transferredtoother

wardinJimmahospital.

Figure16.Shortterm hospitaloutcomesamongpatientswithhyponatremia.

Among55patientsdischargedimproved39ofthem wereintherangeofmildserum sodium level

while11ofthem weremoderatelyhyponatremicand5withseverhyponatremia.Outofthe5

deaths4ofthem weremildlyhyponatremicwhileonewasinseverrangeofhyponatremia.Nine

ofthe eleven patientswho leftthe hospitalagainstmedicaladvice wasin mild range of

hyponatremia.Thesexdistributionissomewhatcomparablewithinthecategory.
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Figure17.Shortterm outcomeamongpatientswithhyponatremiainrelationtotheseverityof

hyponatremia.
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6.DISCUSSION

Thefindingfrom thisstudyestimatestheoverallprevalenceofhyponatremiaatsomepoint

duringhospitalizationwas24.8%.Thisestimateisinaccordancewiththeestimatedrangeof

hyponatremiareportedinwesternhospitalsrangedbetween15%-30% (2).Thisfindingisslightly

lowerthanthefindingfrom Ghana;27.6%inaretrospectivesingle-centeredstudyonOutcomesof

medicaladmissionswithhyponatremia(6).and28.9%inHyponatremiainpatientshospitalized

withheartfailureaprospective,hospital-basedcohortstudyofpatientsatJimmaUniversity

Hospital(9).Ontheotherhand,theestimationfrom thisresearchissomewhathigherthanthe

findingreportedfrom China,a5yearanobservationalretrospectivestudyatateachinghospitalin

Beijingwhichestimatestheprevalenceof17.5%.(13).Thisdiscrepancyismorepronouncedin

comparisonwithfindinginBoston,14.5%(15).

Thisstudyshowedthemeanageamonghyponatremicpatientsis44.87±17.88Thismeanis

lowerthanthefindingfrom aprospective12monthsfollow-upstudyonLong-term outcomeof

profoundhyponatremia50.12±8.85(range18-75years)(1)andRaietal.showingmeanage51

±17.5 (15).Nandakumaret.alalso stats majority ofthe hyponatremic patients in their

retrospectivestudyonClinicopathologicalprofileofhyponatremiainadultswereintheagegroup

of>55years,themeanagewas57years(7).ThomasAbraham Vurgeseetal.from Kuwait

reportedsimilarfindingintoNandakumaret.al,wherethecommonestagegroupwas45-64years

andthemeanagewas57years(23).Among307hospitalizedpatients,hyponatremiawasmore

commonlyseenintheyoungeragegroups(25-44years)whichaccounts40.8%ofthepatients

withlowsodium followedby30.3%inmiddleagegroup(45-65).Thefindingsfrom thisstudyare

notsupportedbymostofotherstudieswhichdemonstratedthecommonestagetobeelderly

(3,7,14).Thisfindingcanbeagroundforfurtherstudyifthisdiscrepancyisbecauseofthe

underliningclinicalconditionsofthepatients,thelackoftheappropriatedocumentationsystem

inoursociety,relativelyyoungerageofthehospitalizedpopulationorsomeotherfactors.

Regardingthesexdistributionamongpatientswithlowserum sodium level,thefindingfrom this

studyshowedthereisnodifferenceamongmaleversusfemaleintermsofgeneralprevalence.

ThisfindingsupportsHawkinsfrom Singaporewhoreportedgenderisnotanimportantrisk

factorfordisturbancesinserum sodium concentration(24).Thisdataisalsosupportedby

anotherstudiesRahilAI,KhanFYetal(17),NandiniChatterjee,NilanjanSenguptaetal(18).

However,therearealsostudiesthatshowedhyponatremiaismorecommoninMalethanfemale.

Nandakumaret.al.showedhyponatremiaiscommoninmalewhichaccountsabout63.3%.Raiet

al.showedthisdifferencewiththeratio1.8;1(15).SastryASetaldemonstratedthisdifferenceis

moresignificantwhichisevidencedwitharatioof7:3.(1).Chatterjeeet.al,PanikerandJoseph

alsosupportedthepredominanceofhyponatremiainmale.(18,12).Ontheotherhand,astudy

conductedbyRaoetal.hyponatremiaismoreinfemalepatientsthanmale(16).

Amongthehyponatremicpatientsinthisstudythemeanserum sodium levelwas130±4.3.The

serum sodium levelinthisstudyismuchhigherthanthefindingmentionedbyRaietal.;which

was118.2mEq/l.Raoetal.andChatterjeeetal.studyalsohadmeansodium levelof113.89

mEq/land126.34mEq/lrespectively(15,18).
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Amongthesubtypesofhyponatremia,classifiedbasedonthemeasuredserum sodium level;

(mild,moderateandsever)themildsubclassisthemostfrequentlyobservedinthisstudy(73.7%)

followedbymoderateandsever(15.8%and10.5%respectively).ThisfindingsupportedbySastry

ASetalshowedthepredominanceofhyponatremiawith80%whilethemoderateis16%and4%

severhyponatremia(1).ThisfindingisalsoinaccordancewithAprospectiveobservational12-

monthfollow-upstudyinSwitzerland(10).

Thisstudydemonstratedashighas76.3%ofpatientswithhyponatremiahaspreexistingchronic

illnesses.Hypertensionisthecommonestpreexistingillnessfollowedbyheartfailure,diabetes

mellitus,renaldisease,liverdisease,tuberculosis,malignancy,otherconditionslikeHIVAIDSand

oldstroke(17.3%,16%,13%.3%,12%,10.7%,10.7%,9.3%,1.3% respectively).Thisfindingissimilar

withAK Jainetal.astudywhichshowedhypertension,Diabetesmellitus andChronicrenal

diseasearethemostfrequentlyobserved chronicillnessesinpatientswithlow sodium in

decreasingorder(68%,46%and19%respectively)(2).However,thestudyalsoshowedsignificant

differenceamongthefrequencyofeachillnessincontrarytothefindingseenonthisstudy.

Lomte etal. alsosupportedthefinding:hypertensionisthecommonestpreexistingillnesswhich

followedbyrenaldisease(29%,16%respectively)(4).Thedominanceofhypertensionandheart

failureaspreexistingillnessmaycontributetosaltrestrictiontobementionedasoneofthe

predisposingfacto.Thisissuealsocanbeastandingstoneforfurtherresearchestoknow the

significanceofiatrogeniccausesofhyponatremia.

Anemiaofdifferentdegreewasseeninmorethanhalf(60.5%)ofpatientswithhyponatremia.

ThisfindingwascomparablewithstudyAlietal.whichshowedabout59.2% ofheartfailure

patientswithhyponatremiahadsomedegreeofanemia.Thissignificantprevalenceofanemiain

hyponatremicpatientsofdifferentdegreemaybecorelatedwiththeunderlyingchronicillness

amonghyponatremicpatients.Astothebestoftheinvestigatorreading,thereisnoastudy

whichshowedadirectcorrelationbetweenanemiaandhyponatremia.Sinceanemiaisseenina

hugenumberofthepatients,thisareaneedsfurtherstudytoworkon.

Comingtothestudyonpredisposingfactorsforhyponatremia,amongthefactorsthatcauses

hyponatremia,vomiting(45%)isthemostcommonfactordemonstratedinthisstudy.Salt

restrictionisthenextcommonfactorwhichisfollowedbyhalflowerthanthevomiting21.7%.

medicationsspeciallydiureticstakethethirdplacefollowedbydiarrhea,andpoorintake(13.7%

and3.9% respectively).JainandNandyputdrugs(34%),thecommonestpredisposingfactor

followedbyvomiting(32%),andpoorintake(31%)(2).AgrawalSM etal,alsosupportsthe

significanceofdecreasedsaltintakeasapredisposingfactorforhyponatremia(19).Correlating

topointesdiscussedabove,thedominanceofhypertensionandheartfailureaspreexisting

illnessmaycontributetosaltrestrictiontobeappearedasoneofthepredisposingfactors.This

issuealsocanbeastandingbaseforfurtherresearchestoentertainthesignificanceofiatrogenic

causesofhyponatremia.

Regardingthesymptomsofhyponatremia,thisstudydemonstratedabout38.2% ofpatients

experiencedpossiblesymptomsofhyponatremiawiththedominanceofnausea/vomitingin

62.2%,lethargy/drowsinessin13.5%,lossofconsciousnessin1.3% andseizurein2.7%.

Accordingtothisstudymajorityofpatientswithhyponatremia(61.8%)wereasymptomatic.This
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findingisinaccordancewithmoststudieswhichstatesMajorityofpatientswithhyponatremia

areasymptomatic(5,9,12).However,thisfindingisnotsupportedbyAKJainetal;aprospective

study on Hyponatremia in elderly hospitalized patients in a tertiary care hospitalthat

demonstratedabout81%weresymptomaticwithmostofthepatients(62%)havingmorethan1

symptom (2).Thisfindingcanbeattributedtothehigherrangeoftheageofthepatientsinthe

study;whichisolderthanthisstudy.

Inrelationtothesubclassesofhyponatremia(basedontheseverity)andsymptomsobservedin

hyponatremicpatients,thefindingfrom thisstudydeviatesfrom findingsofmoststudies;the

findingfrom thisstudyshowedmajorityofpatientsappearedtobesymptomaticarepatientswith

mildhyponatremia.Forinstance,outof5patientswhocomplainedheadache3ofthem has

hyponatremiaofmildrangewhile2ofthem arewithinmoderaterange.Seizureisalsoobserved

inonepatientwhoisinmildrangeofhyponatremia.Outof7Patientswhoexperiencedlethargy

anddrowsiness,4ofthem hadamildrangeofhyponatremia,twoofthem inmoderaterangeand

onewithseverhyponatremia.Onlyonepatientwaspresentedwithlossofconsciousnessandhis

serum sodium levelwasunderthemildhyponatremiarange.Allthesefindingsareincontrarywith

otherstudiesandscientificexplanationsthatstatesmostoftheabovelistedsymptomsoccur

mainlyinpatientswithsevererangeofhyponatremia(12,15,16,18).Thisdiscrepancyfrom other

studiescanbeattributedtothesymptomscomplainedbythepatientsmaybecausedbythe

underlyingillnessthanthehyponatremiaperse..

Approximatelyhalfofthepatientswithhyponatremia(47.4%)hasedema.Grade4edemawhich

definedasgeneralizedbodyswellingisthemostfrequentlyobserved(33.3%)followedbygrade

threeedemawhichsparetheface(30.6%),gradetwoedemawhichlocalizedovertheleg(27.8%)

and grade one edema /pedaledema/in 8.3%.This finding has a significance on further

classification of hyponatremia based on the volume status:hypovolemic,hypervolemic,

euvolemic.Evenifthepresenceofedema/bodyswellingcanbementionedasacluefor

Hypervolemicstateofhyponatremia,whichisthecommonestsubtypeinthisstudy,further

laboratoryinvestigationshouldbeentertainedtoclassifythehyponatremiabasedonthevolume

statusaccurately(5).

Themeanlengthofhospitalstaydemonstratedinthisresearchis14.16±10.1.Thisfindingis

almostcomparablewiththeOverallmeanlengthofhospitalstay13±8daysandlowerthanthe

meanlengthofinhospitalstayamongpatientswithhyponatremia16.6±9.4:asmentionedbyAli

etal,inadescriptive,prospective,hospital-basedcohortstudyofpatientswithHFadmittedto

JimmaUniversityHospital(9).

Thein-hospitalmortalityrateshowntobe6.6%whichismuchlowerthanmentionedinpatients

withheartfailureandhyponatremia(11.4%)andmuchhigherthanamongpatientswithnormal

serum sodium,(1.0% )as observed byAlietal..Soiza etaland Raietal.also showed

hyponatremiaisassociatedwithincreasedlengthhospitalstayandmortality(15,25).
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9.LIMITATIONS

Thisstudyhasitslimitations.Mostimportantly,duringthestudyperiodtheserum sodium level

wasdeterminedforpatientswhohaddifferentlengthofhospitalstay.Thisstudyhasalimitation

to differentiate patients who had hyponatremia atadmission from those who developed

hyponatremiaduringtheirhospitalstay.Second,serum sodium levelwasdeterminedonlyonce

andasaresult,theriskofdevelopinghyponatremiainhospitalstayandtheoutcomeofthe

managementwasnotassessed.Moreover,sincethestudywasundergoneinasinglemedical

center,thesamplesizeisrelativelysmall.Lastly,duetoresourceconstraintthisstudyhasa

limitationtodeterminethesubclassesofhyponatremiaclassifiedbasedonvolumestatusand

duration(acutevschronic).

8.CONCLUSIONANDRECOMMENDATION

HyponatremiaisfoundtobeprevalentamonghospitalizedpatientsinJimmaUniversitymedical

centermedicalward and medicalemergency,Jimma,Ethiopia.Itis also identified that

Hyponatremiaisprevalentinpatientswithchronicillnesses,saltrestrictedpatientsandpatients

takingdiuretics.Inhospitalmortalitywasfoundsignificantinacomparationtopatientswith

normalserum sodium level.Wethusrecommendthatallhospitalizedpatientsshouldhavea

serum sodium analysisduringtheiradmissionandforthosewithidentifiedriskfactorswe

stronglyrecommendtobeseriallyfollowedduringtheirhospitalstayandduringtheiroutpatient

follow-up.
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ANNEXES

AnnexA-questioner 

JIMMAUNIVERSITYMEDICALCENTERDEPARTMENTOFINTERNALMEDICINE 

Datacollectorname___________________signature________Dateofdatacollection________ 

Supervisor’sname_____________________signature________Dateofdatacollection________

1.QuestionnaireCode____________

2.Medicalcardrecordnumber_____________________

Thisquestionerisprepared forthe studyon thePREVALENCE,ETHIOLOGYCLINICAL

PROFILEANDOUTCOMEOFHYPONATREMIAAMONGPATIENTSADMITTEDTOJUMC

MEDICALWARDMEDICALANDEMERGENCY.

Mynameis_________________workingasadatacollector for¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬DrAbeba

Y.SheisconductingastudyonPREVALENCE,ETHIOLOGYCLINICALPROFILEAND

OUTCOME OF HYPONATREMIA AMONG PATIENTS ADMITTED TO JUMC MEDICAL

WARD MEDICALAND EMERGENCY. Theresearchisdoneforthepurposeofpartial

fulfillmentoftherequirementforthecertificateofspecialtyininternalmedicine.This

researchhelpstofillthegapsabouthyponatremiaandrelatedissueswhichispotentially

overlookeddespiteitssignificanceonmorbidityandmortality.Yourparticipationmakesa

significantdifferenceontheareaandhighlyappreciated.Ifyouagreetobeinvolvedinthe

study,Iwouldliketoaskyousomequestionsandthiswilltakeabout30-45minandabout

2-3mlofbloodsamplewillbetakenbylaboratorytechniciantodetermineyourserum

sodium level.Thisprocedureisroutinelydoneinhospitalandrarelymaycauseinfection,

hematoma,bleedingandphlebitisoverthepuncturesite.Theinformationyougivewillbe

keptconfidential.Ifthereisanyproblem youcanstopatanytime.Doyouagreedto

participate? 

1.Yes(continueaskingthe
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2.questions)        

3.No(stopaskingthequestions)

InterviewerNameandsign_______________             

SupervisorNameandsign_______________

Dateofdatacollection___________________

PartI.Respondent’sSociodemographicfactors

No Questions Alternative/choiceofresponses skip

101 Ageincompletedyears 

102 Sex 1.Male      2.Female   

103 Educational status of the
respondent

1.Illiterate          2.Onlyread&write

3.primaryEducation(1-8) 

4.Secondaryhighschool(9-12)         5.
12+

PartII-  Medicalbackgroundofthepatient 

No Questions Alternative/choiceofresponses skip

201 Working diagnosis 

202 Lengthofhospitalstay 

203 Haveyoueverbeenadmitted
tohospital       

1.Yes 
2.No

Ifansweris
2skip   

toQ205

204 Ifyesanydocumentedserum
sodium level?_____________

1.Atadmission_______
2.Atdischarge_______

 

205 Currentserum sodium level  1. >146mEqv        
2. 145-135mEqv

Ifansweris
1 and 2
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3.130-134mEqv
4.125-129mEqv
5.<125mEqv

skip   

The restof
the
questions 

206 Ifserum sodium levelis<135
mEq, is the patient is
symptomatic?     

1.Yes                                
2.No______

Ifansweris
2,skip 

ToQ208

207 Ifyes,Whatsymptomsdothe
patientexperienced?(can be
morethanone)

1.Headache 2.Seizure 4.
Nausea                  

4.Vomiting  5.Abnormal
behavior          

 6.Lethargy  7.drowsiness   

8.lossofconsciousness 

1. Others(specify)__________

208 Did the patient experienced
Any of the predisposing
condition for hyponatremia
(canbemorethanone)? 

 

1.Poorintake   2. vomiting      
3.Diarrhea   4.sweating 

      5.malignancy  6.Trauma

7.saltsaltrestriction

     7. Drugs(specify)_________  

     88.others(specify)__________

209 Haveyouevertoldnottotake
orreducesalt?    

1.Yes________  

2.No_______

Ifansweris
2,skip 

ToQ2011

210 Ifyes,whereyoucomplaint?  1.Yes__________  2.No_______

211 Doesthepatienthasany
knownPre-existingmedical
conditions(canbechecked
morethanone)

1.DM  2.Hypertension  3. Liver
disease      4.Renaldisease5. 
CHF            

6. Infectious conditions 7.GI
conditions  8.Stroke/SAH
 88. Others(specify)_________

212 Is the patient taking
medication that causes
hyponatremia(useAnnexC)?

1.Yes________   
2.No_______

Ifansweris
1 skip ToQ
2014 

213 IfYes,specify
___________________________
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214 vitalsigns    

 

         Atadmission  Current

BP(mmHg)______       ____

PR (BPM )________      ___     

RR(BRM) ____       ___

TO(CO) )_________        ________

215 GCS  1.15 
2.13-14
3.8-12 
4.<7

Ifansweris
1skipToQ
214

216 volumestatusofthepatient 

217 Isthepatientedematous?    1.Yes________   

2.No_______

Ifansweris
1 skip ToQ
2019

218 Ifyes,gradetheedema     1. GradeI    2.GradeII      
3.GradeIII   4.Grade IV

219 Shortterm Outcomes(at
dischargeorwithin01month
ofadmission)ofpatientswith
serum sodium level<134 

1.Same anddischarged
2.Improvedanddischarged
3.Death 
4.Sameandnotdischarged
5.Improvedandnot

discharged
6.Worsenedanddischarged
7.Worsenedandnot

discharged
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AnnexB-Amharicversionofconsent

የመረጃሰብሳቢዉስም___________________ፊርማ________ቀን________ 

የሱፐርቫይዘርስም___________________ፊርማ________ቀን________ 

1.የመጠይቁጥር____________
2.የታካሚካርድቁጥር_____________________

ስሜ _____________________ይባላል፡፡ዶ/ርአበባየሺጥላ ለውስጥ ደዌህክምናእስፔሻሊቲትምህርትማሟያ
ለሚያደርጉትጥናት የመረጃሰብሳቢሆኜበመስራትላይእገኛለሁ፡፡ጥናቱየሚካሄደውበጅማዩኒቨርስቲየውስጥደዌ
ህክምናክፍልእናበድንግትኛክፍልተኝተውበሚታከሙ ታካሚዎችላይሲሆን፤በደምውስጥየሚገኝየሶዲየምመጠን
እጥረት፣ተያያዥ የጤናሁኔታዎችናየችግሩመጠንላይያተኩራል፡፡ይህጥናትከደምውስጥየሶዲየምመጠንማነስጋር
ተያይዞየሚፈጠርየጤናእክልንበተመለከተ የሚታዩክፍተቶችንለመሙላትይረዳል፡፡በዚህጥናትውስጥ ለመሳተፍ
ፍቃደኛከሆኑከርሶጋርማደርገውቃለምልልስከ30-45ደቂቃይፈጃል፡፡ከቃለመጠይቁጎንለጎንየደሞንየሶዲየም
መጠንለማወቅይረዳንዘንድከ2-3ሚሊ-ሊትርደምበላቦራቶሪባለሞያይወሰዳል፡፡ምርመራው በሆስፒታሉዉስጥ
በተደጋጋሚ ከሚሰሩየምርመራአይነቶችአንዱሲሆንየደም መድማት ኢነፌክሽንእናየሰዉነትመቆጣትእጅግአልፎ
አልፎሊፈጠርይችላል፡፡በዚህጥናትውስጥየሚሰጡትማንኛውምመረጃሚስጥራዊነቱየተጠበቀሲሆንቃለምልልሱን
ከጀመሩበኋላበማንኛውምሰአትማቋረጥይችላሉ፡፡በጥናቱለመሳተፍፍቃደኛኖት?

1.አዎ(ወደቀጣዩጥያቄእለፍ)

2.አይደለሁም(ጥያቄህንአቁም)
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AnnexC-AfanOromoversionofconsent

Maqaanko_______________________jedhama.DrabbebaaYeshixilaabanootawal’aansa

dhibeekeessooxumuruufqorannoogodhaniif,odeefanno/daataawalitti

qabuuninhojjachaajira.Qorannichiikanadeemsifamujimmaayuniversiitiikutaa

wal’aansadhibeekeessoofikuraadhibeetasaawal’aanamtootaciisaniiyaalamanirratti

yeroota’u,hangahir’inasoodiyeemiidhiigakeessatiiargamuhaalafayyaakanaanwal

qabatuufisadarkaarakkinichairrattixiyyeefaata.Qorannoonkunhammahir’ina

sooodiyeemiidhiigakeessaatiinwalqabateerakkoofayyaamuudatuilaalchiseehanqina

mul’atanguutuuufgargaara.Qqorannookanarrattihiemaachuunfedhiikeessanyoota’e

gaaffiifideebiinaniisinwaliingodhudaqiiqaa30-45fudhata.Gaaffiifideebiicinaatti

hammasoadiyeemidhiigakeessaniibeekuuf,ogeessilaaboraatooriidhiiga2-3ml

isinirraatifudhata.Qorannoonkundosaqorannooirradeddebiinhospitaalichakeessatti

godhamankeesaaatokkoyerootahu,dhiignidhiiguu,infekshinii/faalamniifiqaamni

hori’uun(adanyoo)darbeedarbeuumamuudanda’a.Qorannookanakeessatti

odeffannoonkennitanhudiicciitiinkanqabuyerookamittiyyuuaddaankutuunni

danda’ama.Qorannichairrattihirmaachuunfedhakeessanii?

1.Eeyee(garagaaffiiittiaanuuttidarbi)

2.Lakki(gaaffiikedhaabi)
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AnnexD-Listofmedicationsthatcausehyponatremia1

 acetazolamide

 amiloride, 
 amphotericin, 
 aripiprazole, 
 atovaquone, 
 thiazidediuretics, 
 amiodarone, 
 basiliximab, 
 angiotensinIIreceptorblockers, 
 angiotensin-convertingenzymeinhibitors, 
 bromocriptine, 
 carbamazepine, 
 carboplatin,
 carvedilol, 
 celecoxib
 cyclophosphamide, 
 clofibrate, 
 desmopressin, 
 donepezil, 
 duloxetine,
 eplerenone, 
 gabapentin,
 haloperidol, 
 heparin, 
 hydroxyurea, 
 indapamide, 
 indomethacin, 
 ketorolac,
  levetiracetam,
 loopdiuretics, 
 lorcainide, 
 mirtazapine, 
 mitoxantrone, 
 nimodipine,
 oxcarbazepine, 
 opiates, 
 oxytocin, 
 pimozide, 
 propafenone, 
 protonpumpinhibitors, 
 quetiapine, 
 sirolimus, 
 ticlopidine, 
 tolterodine, 

 vincristine, 
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 selectiveserotoninreuptakeinhibitors, 
 sulfonylureas,
 trazodone, 
 tolbutamide, 
 venlafaxine, 
 zalcitabine,
  zonisamide. 

1.LiRM,WangC,LiuZW,ZhaoB.Acaseofseverehyponatremiainducedbyduloxetine
andziprasidone. ChinMedJ(Engl).2012Oct.125(20):3750-1. [Medline].


