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Fluidloss:
1.Mandatorywaterloss(sensiblewaterloss–SWL)bythe;

 Kidneys
 GIT

2.Insensiblewaterloss(IWL):
 Evaporationfrom theskin–70%
 Evaporationfrom therespiratorytract–30%

Insensiblewaterloss(IWL):
TheemphasisinfluidandelectrolytetherapyshouldbeonpreventionofexcessiveIWLrather
thanreplacementofincreasedIWL.

Insensiblewaterloss(IWL)
[inincubatorduring1stweekoflife]

Birthweight(g) IWL(ml/kg/day)

750–1000 82

1001–1250 56
1251–1500 46

>1501 26

Factorsaffectinginsensiblewaterlossinneonates
Increasedinsensiblewaterloss(IWL)
 Increasedrespiratoryrate
 Increasedbodytemperature:30%increaseinIWLper1◦C risein

temperature
 Highambienttemperature(abovethethermo-neutralzone):

30%increaseinIWLper1◦Criseintemperature 
 Useofradiantwarmerandphototherapy:50%increaseinIWL
 Decreaseambienthumidity
 Increasemotoractivity,crying:50–70%increaseinIWL
 Conditionswithskininjury(removalofadhesivetapes)
 Surgicalmalformations(gastroschisis,omphalocele,neural

tubedefects)

Decreaseinsensiblewaterloss(IWL)
 Useofincubators
 Humidificationofinspiredgasesinheadboxandventilators
 UseofPlexiglasheatshields
 Increaseambienthumidity

 Thintransparentplasticbarriers



Fluidtherapy

Dailyfluidrequirementsduringthefirstweekoflife(ml/kg/day)

Day7Day6Day5Day4Day3Day2Day1Dextrose%Birthweight
(g)

1601501401301201008051000>
150140130120110958010-1000

1500
150135120105907560101500<

FluidrateforELBW-the1st2daysoflife
(BW (g FluidRateml/kg/day

600-500 200–140
800-601 130–120
801-1000 110-90

:IVfluidsshouldbeincreasedinthepresenceof
1.Increasedweightloss(>3%/dayoracumulativeloss>20%)
2.Increasedserum sodium (Na>145mmol/l)
3.IncreasedurineSpecificgravity(>1.020)orurineosmolality>400mosm/l
4.Decreasedurineoutput(<1ml/kg/hour)

IVfluidsshouldberestrictedinthepresenceof:
1.Decreasedweightloss(<1%/dayoracumulativeloss,5%
2.Decreasedserum sodium inthepresenceofweightgain(Na<130mmol/l)
3.Decreasedurinespecificgravity(<1.005)orurineosmolality(<100mosm/l)
4.Increasedurineoutput(>3ml/kg/hour)

Electrolytestherapy

Allelectrolytesshouldbeaddedafter48hrsofage
pretermtermElectrolyte

mmol/kg/day2-4mmol/kg/day1-3Sodium
mmol/kg/day2-4mmol/kg/day1-2Potassium

mmol/kg/day1.0–0.5
(ml/kg/day2-4)

kg/day/mmol0.5
(ml/kg/day2)

Calcium

Monitoringoffluidandelectrolytes:
1.Bodyweight(12hrly)

 Term babieslose1-2%oftheirBW daily:cumulativelossof5–10%inthefirstweekof
life

 Preterm neonatesloose2-3%oftheirBW daily:cumulativelossof15–20%inthefirst
weekoflife

2.Serum sodium (>130or<145mmol/l)
 Hyponatraemia+weightloss=sodium depletion;Needssodium replacement
 Hyponatraemia+weightgain=Suggestswaterexcess:Needsfluidrestriction
 Hypernatraemia+weightloss=dehydration:fluidcorrectionover48hrs



 Hypernatraemia+weightgain=saltandwaterload:needsfluid&Narestriction
3.Urinespecificgravity(>1.005or<1.020)     
4.Urineosmolality>100or<400mosm/l
5.Urineoutput–acceptablerange1–3.5ml/kg/hr
6.Signsofshock(hypotension,tachycardia,capillaryrefilling>3sec)
7.Bloodgasanalysis:hypotensionandshockareassociatedwithmetabolicacidosis
8.Serum ureaandcreatinine:

 Serum creatinineisausefulindicatorofrenalfunction
 Serum creatininelevelsinthefirstweekoflifereflectmaternalcreatininelevel.Itfalls

graduallyasmaternallyderivedcreatinineisexcreted.
 Failuretoobservethisnormaldeclineinserial(notasinglevalue)samplesisabetter

indicatorofrenalfailure

FluidandElectrolytesinspecificclinicalconditions:
 Extremeprematurity(gestation<28weeks,Birthweight<1000grams):

 HavelargeIWL(Thin,immatureskinbarrier)
 Skinmaturesrapidlyin1-2weeksandfluidrequirementsbecome

comparabletolargerinfantsbytheendofthesecondweek
 Useofplastictransparentbarriers,oilapplicationoruseofdoubledwalled

incubatorsdecreasesubstantiallytheIWLinthefirstweekoflife
 Use5%dextrosetoavoidhyperglycaemia
 Electrolytesshouldbeaddedafter48hoursofage

 RespiratoryDistressSyndrome(RDS):
 Renalfunctionmaybecompromisedinthepresenceofhypoxiaand

acidosis
 Positivepressureventilationmayleadtoincreasesecretionof

aldosteroneandADHleadingtowaterretention
 RDSmayleadtosymptomaticPDA

 Asphyxia:
 MaybeassociatedwithinappropriateADH(SIADH)
 Maybeassociatedwithacutetubularnecrosis(ATN)

oOliguriaandanuriaiscommonlyseen
oFluidshouldberestrictedtoreplenishmentof: IWL+

Metabolicwaterrequirement(=400ml/m2or40ml/kg/day)+ongoing
losses

 PDA:Avoidfluidoverload.Ifindomethacinisused,monitorurineoutput.

Electrolytetherapy

Electrolytedisturbances:
Sodium:

ManagementofneonatalHypernatraemia
 100ml/kgofD10%+2-3mmol/lofsodium runningover24hrs
 Checkserum Naevery4-6hrs
 Serum sodium shouldbedecreaseby0.5mmol/hr(12mmol/day)

 

Managementof severeneonatalHyponatraemia-(Serum sodium <120mmol/kg/day)

 Calculatesodium deficitasfollows:0.6XbodyweightX(135-observedserum sodium )

 Fluidused3%sodium chloride



 Restrictthefluiduntilsodium levelexceeds120mmol/kg/day

 Monitorforthesignsofcerebraloedema

Symptomatichyponatremia:(e.g.,seizuresor[Na]<120mEq/L).
 CalculateNadeficittoraise[Na]to125mEq/Landgiveas3%NaCl(0.5mEq/mL)over3-6h.
 Correctremainingdeficitovernext24h.

Asymptomatichyponatremia:
 CalculatetotaldeficitofNaandgive½over6-8h
 Givetherestoverthenext24h.

Potassium:
NormalValues:3.5–6.0mmol/l

Hyperkalaemia:
DefinitionofHyperkalemia:
Kof>6.5mmol/l..Hyperkalemiaisanemergencythepatientneedstobewatchdconstantly.Serial
serum KlevelsandECGstripneedtobedone.

CausesofHyperkalaemia

•CAH(CongenitalAdrenal
Hyperplasia)

•BloodTransfusion

•Medicationerror

•Haemolysis

•Asphyxia

•IVH(intraventricularhaemorrhage)

•Traumaticdelivery

•OliguricRenalfailure

•Cephalhaematoma

•Bleeding

•Hypothermia

:Complications
 (mostcommonventriculartachycardia&sinusBradycardia),Themaincomplicationisarrhythmia

ECG:leadllstrip;changesseenwithprogressiveincreaseintheserum Klevels:
 >6.0mEq/l: TallpeakedTwave
 >7.5mEq/l: TallTwave

LongPRinterval
WideQRSduration(intra-ventricularblock)
 >9.0mEq/l: AbsentPwave

WideBizarrediphasicQRS
Asystole

1st48hours-ELBW
 PronetohighKlevel:range;4-8mmol/l
 Attheageof3-6days:S.Kleveldecreasestonormalrange

TreatmentofHyperkalaemia:
 Remember:
 OmitKfrom IVF
 holdgentamicinpendingevaluationofrenalstatus
 highpotassium (>6.5mmol)withoutECGchanges(althoughunlikely)stillneedstreatment
 checkforfactitiouscausesfirst
 hyperkalemiaisworsenedbyhypocalcemia,hypomagnesemia

 K>7.0withoutECGchanges:
 KayexalateEnema:(NaPolystyrenesulfonateresin).
 Thisresinexchanges1mEqofKfor2-3mEqofNa.



 ContraindicatedinELBW infants.
 Dose:1gm/kg/doseq2hr;willlowerKby1mmol/l.
 Givenperrectum mixedwithsorbitolasfollows:

1gm Kayexalatein4ml10%sorbitol

 K>7mEq:withonlypeakedTwave:
1.Kayexalate:-asabovebutnotalonebecauseittakesafewhourstoworkandstartthefollowing

therapy
2.Ifpatientisacidotic,givesodium bicarbonate:

1mmol/kgIVover20min,itwilllowerKby1mmol/1
Note:alkalilowersserum Caandhypocalcemiamayworsentheeffectsofhyperkalemia

3.GlucoseandInsulin:
Intravenousadministrationofinsulin(togetherwithglucose)effectivelymanages
Hyperkalaemiainneonatesbut:

 Theresponseisunpredictable,and
 Carriestheriskofhypoglycaemia,hyperosmolarity,andvolumeoverload

 BolusDose:
o Theratioshouldbe1Unitofsolubleinsulinto4gm glucosegivenasD10(40cc)at

0.5gm/kg/dose(5ml/kg/dose)IVpushover15min.
o Bloodsugar(byglucometer)needstobemonitored.Kwillstarttodecreasearound1

hourafterdoseandtheeffectwilllast~4-5hours.
o Note:Thishypertonicsolutionwillincreaseendogenoussecretionofinsulin;itis

importantnottostopabruptlybecauseofriskofhypoglycemia.
 Drip:Mix2.5Uofinsulinin100ccofD10%tostart(1Unitinsulin:40mlD10%).

Thedoseofinsulinmaybeincreasedifneeded.
 Ifnoresponse: proceedtostep4

4.Salbutamol:
 Intravenoussalbutamol:

Israpidlyeffectiveandsideeffects,includingelevatedheartrate,
mildvasomotorflushingandmildtremorareallshort-lasting.
Dose:Salbutamol:4micrograms/kgIVover10minutes.Maybe
repeatedafter2hours.

 Nebulisedsalbutamol:400mcg
 SalbutamolMDItreatment

5.Considerexchangetransfusion

 K>7mmol/l:WithMajorECGChanges
1.Firstgive100mg/kgof10%Calcium gluconateover10minutesundercardiacmonitoring.This

willhelptopreventcardiacarrythmiaandthenafterslowlyflushingIVadministersodium
bicarbonate,andinsulinandglucoseasdescribedabove.

2.Makearrangementfor:
 exchangetransfusionor
 peritonealdialysis.

References:
 SinghBS,SadiqHF,NoguchiA,etal.Efficacyofalbuterolinhalationintreatmentof

hyperkalemiainprematureneonates.JPediatr2002;141:16-20
 Nelsontextbookofpediatrics,16thedition
 Currentdiagnosistreatmentinpediatrics
 www.newbornwhocc.org
 DitzenbergerGR,CollinsSD,BinderN.Continuousinsulinintravenousinfusiontherapyfor

VLBW infants.JPerinatNeonatNurs1999;13:70-82



 GrammatikopoulosT,GreenoughA,PallidisC,etal.Benefitsandrisksofcalcium resonium
therapyinhyperkalaemicpreterm infants.ActaPaediatr2003;92:118-27



MANAGEMENTOFNEONATALHYPOGLYCAEMIA
Dr.MohamedKhalilAli,Associateprofessor,consultantneonatologist,GaafarIbnNaufHospital

Definition:Abloodglucoselessthan2.6mmol/l(46mg/dl)

Asymptomatic Symptomatic

Yes No

Bloodglucoseafter1-2hours

Bloodglucoseafter1-2hours

BGevery1-2hours

BG>60mg/dlfor>12hrs BG46–60mg/dl BG<46mg/dl

2IVlinessecured
IVD10W 100ml/kg/d

(7.2mg/kg/minglucose)

 GiveanotherfeedFeed2hr100-120
ml/kg/d

BG <40mg/dlBG40–46
mg/dl

BG>46mg/dl

Likelytotolerateoralfeeds

HIGHRISKBABIES
 IDM
 SGA
 Preterm
 Macrosomic
 Birthasphyxia
 Allillbabies

ContinueIVinfusiontill
BG>60mg/dlfor>12hrs

 Increaseconcentrationto
D12.5W (9.5mg/kg/min)

 IfBGstill<46mg/dl
 Increaseglucoseinfusion

by2mg/kg/min

 StartcontinuousOGT
feeding1ml/kg/hr

 Increaseby1ml/kg6hrly
 TaperoffIVD10W

BG still40–46mg/dl
(2.2–2.6mmol/l)

 BGstable>50mg/dl
 BG4hrlytillstableX3
 Fullyorallyfed
 Stopmonitoring

 Ifglucoerate>12mg/kg/minandBG<46mg/dl
Followprotocolforpersistenthypoglycaemia

IVD10W 90ml/kg/day
(6mg/kg/min)

Milk
90ml/kg/day

CheckBGafter1-2hours

BG <46mg/dlBG>46Continue

Bolus2ml/kgD10W



PROTOCOLFORPERSISTENTHYPOGLYCAEMIA

BGafter30min

Goodresponse Poorresponse

Poorresponse

Poorresponse

Add

KeepmonitoringBGhourly

BG<46mg/dl(<2.6mmol/l)onglucoseinfusionrate>12mg/kg/min
Orlastingfor>1week

 Discusswiththepathologist(Lab)
 Takebloodduringhypoglycaemia
 Discusswiththeconsultantneonatologiston

call

 Giveglucagon100ug/kgbolusSCorIM (Max300ug/kg)
 Glucagoninfusion1mg/day
 Hydrocortisone10mg/kg/day(divided6hrly)

URINE
 Ketonebodies
 Reducing

substances
 Organicacids

BLOOD
 S.Insulin
 S.GH
 Cortisol
 U&Es
 ABG
 B.Ammonia
 Aminoacids
 B.Lactate
 Tandam MassSpectrometry
 Ketonebodies
 FreeFattyAcids

Increaseglucoseinfusionrateby
increasingthevolumeorconcentration

Increaseglucagoninfusionto2.0mg/dayinD10W

Considerhyperinsulinism

Diazoxide10-25mg/kg/dayPO(8hrly)
Chlorothiazide10mg/kgbid
Octreotide(somatostatin):5-20micrograms/kg/day

byintravenousorcontinuoussubcutaneousinfusion

Refractoryhypoglycaemia





GlucoseIntake

 

Toget concentrated
glucose solutions

Glucoseintake(mg/kg/min)=
%DextrosexVolume(ml/kg/day)

144

or  

Glucoseintake(mg/kg/min)=
%DextrosexHourlyRate

Weight(Kg)x6

Intake
(ml/kg/day) 5%Dextrose 10%

Dextrose
12.5%

Dextrose

mg/kg/minofDextrose

60 2.1 4.2 5.2

75 2.6
5.2

6.5

90 3.1 6.3 7.8

105 3.7 7.3 9.1

120 4.2 8.3 10.4

150 5.2 10.4 13.0

180 6.3 12.5 15.6

Solution 10%Dextrose 50%Dextrose

12.5% 450ml 30ml

15% 420ml 60ml

Solution 5%Dextrose 50%Dextrose

7.5% 450ml 30ml



NEONATAL
HYPOCALCAEMIA

Dr.MohamedKhalilAli,Associateprofessor,consultantneonatologist,GaafarIbnNaufHospital

 1.Earlyonsetneonatalhypocalcaemi
 2.Lateonsetneonatalhpocalcaemia

 CAUSESOFEARLYONSETNEONATALHYPOCALCAEMIA





NEONATALHYPOCALCEMIA

Definition:

 Prematurity(<32weeks)
 Birthasphyxia:
 Diabetesmellitusinthemother:
 Intrauterinegrowthretardation(IUGR)
 Maternalhyperparathyroidism:
 Maternalintakeofanticonvulsants

CAUSESOFLATEONSETNEONATALHYPOCALCAEMIA

o Increasedphosphateload:

 Exogenousphosphateload(freshcow’smilk)

 Advancedrenalfailure

o Hypomagnesaemia

o Transienthypoparathyroidism ofnewborn

o Hypoparathyroidism:

 Primary

 Secondary

o Metabolicsyndromes

o Iatrogenic

o MaternalVitaminDdeficiency

DIAGNOSISOFEARLYONSETNEONATALHYPOCALCAEMIA
Laboratory:

 Totalorionizedcalcium
 Serum albuminlevel

ECG:
QoTc>0.2secondsORQTc>0.45seconds.

DIAGNOSISOFLATEONSETNEONATALHYPOCALCAEMIA

 Serum magnesium:Mglevel<1.2mg/dlshouldbetreated
 Phosphatelevel:increasedinTop-upfeedingwithcow’smilk,renalfailureand

hypoparathyroidism
 Alkalinephosphatase(ALP):IncreasedinhypovitaminosisD
 PTHlevels:Decreasedinhypoparathyroidism
 Urinecalcium/creatinineratio:Ratio>0.20issuggestiveofhypoparathyroidism
 ChestX-ray:AbsentthymusissuggestiveofDiGeorgesyndrome
 Maternalcalcium,phosphateandalkalinephosphataselevels:helpfulindetectionof

maternalvitaminDdeficiency
 BrainCTscan:Basalganglioncalcifications
 ECHO:ifDiGeorgesyndromeissuspected
 Ophthalmologicevaluation:forcataract
 Hearingtest



 Term neonate:TotalSerum Calcium level<8mg/dl(<2.0mmol/L)orionizedCa<4
mg/dl(1mmol/l)

 Preterm neonate:7mg/dl(1.75mmol/L)
 S.albumin>3.5g/dlforbothterm &preterm

NeonatalHypomagnesaemia
Dr.MohamedKhalilAli,Associateprofessor,consultantneonatologist,GaafarIbnNaufHospital

Definition:

Hypomagnesaemiaisdefinedasmagnesium concentrationlessthan1.5mg/dl(<0.6mmol/l)

[Normalplasmamagnesium concentrationis1.5–2.3mg/dl(1.2–1.9mEq/l;0.62–0.94mmol/l)]

Earlyonset(first3days) Lateonset(>7
days)

Asymptomati
cAsymptomati

Symptomatic

Symptomatic

Rxasearly
symptomatic

80mg/kg/dayfor48hrs
(8ml/kg/dayof10%
Calcium gluconate
orallywithmilk) Bolus:2ml/kgof

10%Ca.gluconate
1:4dilutedwithD5W
over10minunder
cardiacmonitoring

Investigateandtreat
accordingly

NoResponse Response

ConsiderLNH
1.Hypomagnesemia
2.Highphosphateload
3.CongortransientHypoparathyroidism
4.Maternalhyperparathyroidism
5.DiGeorgesyndrome
6.Neonatalrickets

ContinousIVinfusion80mg/kg/dayfor48hrs
(8ml/kg/dayof10%Ca.gluconate)

Taperto40mg/kg/day
foronedaythenstop

DocumentnormalCalcium at48

Thentaperto40mg/kg/dayforone
day

(4ml/kg/dayof10%Ca.gluconate)



CausesofHypomagnesaemia:

Inneonates,hypomagnesaemiaisassociatedwith:

 Prematurity
 Intrauterinegrowthretardation
 DiGeorgesyndrome
 Familialhypoparathyroidism
 Exchangetransfusions.
 Infantsofdiabeticmothers
 Motherswithhyperparathyroidism
 Motherswithmagnesium deficiency
 Primaryintestinalhypomagnesaemia(presentbetween2–8weeks)
 Medications:loopdiuretics,aminoglycosides
 Genetics:Gitelmansyndrome,Barttersyndrome,

Clinicalpresentation:

HypomagnesaemiacausessecondaryhypocalcaemiabyimpairingthereleaseofPTHbythe
parathyroidglandandthroughbluntingthetissueresponsetoPTH.Symptomsof
hypomagnesaemiainclude:

 irritability
 vomiting
 lethargy
 weakness
 Tetany
 tremor
 musclefasciculation
 Seizures

Evaluation:

 Serum magnesium level
 Serum calcium,phosphate
 PTHlevel
 Electrolytes(hypokalaemiainBartterandGitelmansyndromes)
 ABGs(alkalosisinBartterandGitelmansyndromes)
 24urinarymagnesium andtheratioofurinemagnesium tourinecreatinine
 Electrocardiogram (ECG)changes,includingwideningoftheQRSwavecomplexand

peakingofTwaves,maybeseen.

HYPOMAGNESAEMIA

Serum magnesium <1.5mg/dl(0.6mmol/L)



Considerhypomagnesaemiaifhypocalcaemiapersistsdespiteconventional
treatment

Yes

NO

NEONATALSEPSIS
Dr.MohamedKhalilAli,Associateprofessor,consultantneonatologist,GaafarIbnNaufHospital

S.Magnesium

<1.0mg/dl
(<0.4mmol/L)

1.0–1.5mg/dl
(<0.4–0.6mmol/L)

Asymptomati
c

Symptomatic

NoRx

Treatevenasymptomatic
0.1–0.2ml/kgofmagsulfate

50% IM orslowIV(diluted)
ECGmonitoring
Mayberepeated8-12hrlyX2-3

doses
RechecktheMglevel

Goodresponse

Long-term oralMgtherapy

NofurtherRx

Maternalriskfactors
 PROM
 Chorioamniotis

 Maternalfever
 Uterinetenderness
 Purulent/foul-

smellingamniotic
fluid

 malodorousbaby
 ColonizationwithGBS

Infantriskfactors
 Prematurity
 Birthasphyxia
 Indewellingcatheters
 Malegender

Symptoms&signs[subtleandnon-specific]

1.Fever,hypothermiaand/ortemperatureinstability.



Investigations

Nomeningitis Meningitis/LPnotdone

Durationoftreatment

Componentsofsepticscreen
Component Abnormalvalue

Totalleucocytecount <5000/mm3

Absoluteneutrophilcount <1800/mm3

Immature/totalneutrophil >0.20
Micro-ESR >15mm in1sthour
CRP >1mg/dl

NormalCSFexaminationinneonates
CSFComponents Normalrange

Cells/mm3 8(0-30cells

EarlyOnsetSepsis
(first72hoursoflife)

LateOnsetSepsis
(after72hoursofage)

Commonorganisms:

 GroupB-haemolyticStreptococcitype1
 Ecoli(K1strain)

Commonorganisms:

 Nosocomialinfections
 Coagulasenegativestaph

 CXR
 CSFanalysis&culture
 UrineRoutine&culture
 Trachealaspirate

 CBC:Leucopenia/
Neutopenia

 I:Tratio>0.2
 CRP
 Bloodculture

 Ampicillin
 Gentamicin

orAmikacin
 Flucloxacillin/AmikacinOR
 Vancomycin/Amikacin

 Flucloxacillin/Cefotaxime
 Vancomycin/Cefotaxime

Pneumonia 7-10
Meningitis

21  Bloodculture:Negative
 Negativesepticscreen

 Clinicalcourse:Better 5-7

Septicaemia 7-14
UTI

7-10



PMN(%) 60%
CSFproteins(mg/dl) 90(20-170)
CSFglucose(mg/dl) 52(34–119)
CSF/Bloodglucose(%) 51%(44–248%)

Drugs,routeofadminstrationanddosesofcommonantibiotics
usedinNICU

Drug Route BW <2000g BW >2000g
0–7days >7days 0–7days >7days

Amikacin IV/IM 7.5mgq12hrs 7.5mgq8hrs 10mgq12hrs 10mgq8hrs

Ampicillin
Meningitis
Others

IV
IV/IM

100mg/kgq12hrs
25mg/kgq12hrs

100mg/kgq8hrs
25mg/kgq8hrs

100mg/kgq8hrs
25mg/kgq8hrs

100mg/kgq6hrs
25mg/kgq6hrs

Cefotaxime
Meningitis
Others

IV
IV/IM

50mg/kgq6hrs
50mg/kgq12hrs

50mg/kgq6hrs
50mg/kgq8hrs

50mg/kgq6hrs
50mg/kgq12hrs

50mg/kgq6hrs
50mg/kgq8hrs

Piperacillin
+Tazbactam

IV 50–100mg/kgq12
h

50–100mgq8hrs 50–100mg/kgq12
hrs

50–100mgq12hrs

Ceftriaxone IV/IM 50mg/kgq24hrs 50mg/kgq24hrs 50mg/kgq24hrs 75mg/kgq24hrs

Ciprofloxacin IV/PO 10-20mg/kgq24h 10-20mg/kgq24h 10-20mg/kgq12
hrs

10-20mg/kgq12h

Cloxacillin
Meningitis
Others

IV
IV

50mg/kgq12hrs
25mg/kgq12hrs

50mg/kgq8hrs
25mg/kgq8hrs

50mg/kgq8hrs
25mg/kgq8hrs

50mg/kgq6hrs
25mg/kgq6hrs

Gentamicin
Conventional
Singledose

IV
IV/IM

2.5mg/kgq12hrs
4mg/kgq24hrs

2.5mg/kgq8hrs
4mg/kgq24hrs

2.5mg/kgq12hrs
5mg/kgq24hrs

2.5mg/kgq8hrs
5mg/kgq24hrs

Netlmicin IV/IM 2.5mg/kgq12hrs 2.5mg/kgq8hrs 2.5mg/kgq12hrs 2.5mg/kgq8hrs

PenicillinG
Meningitis
Others

IV
IV/IM

75000-100000U/kgq
12h
25000units/kgq12hrs

75000-100000U/kg
12h
25000U/kgq8hrs

75000-100000/kgq8h
25000units/kgq8hrs

75000-100000U/kgq6
h
25000U/kgq6hrs

Vancomycin IV 15mg/kgq12hrs 15mg/kgq8hrs 15mg/kgq12hrs 15mg/kgq8hrs

Dr.MohamedKhalilAli,Associateprofessor,consultantneonatologist,GaafarIbnNaufHospital



Neonataljaundice

 Jaundiceisanextremelycommonproblem occurringduringthenewbornperiod.
 Theetiologyofthejaundiceisquitevaried;althoughmostcausesarebenign
 Criteriaofnon-physiologicjaundiceare:

 Visiblejaundiceonthefirstdayoflife,
 Atotalserum bilirubinlevelincreasingbymorethan5mg/dlperday,

 Adirectserum bilirubinlevelexceeding1.5mg/dl,and
 Clinicaljaundicepersistingformorethan2weeksinterm babiesand3weeksin

apreterm

 Followingtheidentificationofanictericinfant;
 Thematernalandprecedingneonatalhistoriesarereviewed.

 Completephysicalexamination.
 Thefollowingistheminimalworkupnecessaryineachinfant:

o Serum bilirubinlevel(bothdirectandindirect)
o CBCwithsmear,
o Infant’sbloodtypeandCoombs'tests;
o MotherbloodgroupandCoombs'tests

 Aurinalysis,cultureandurinetestingforreducingsubstancesshouldbedone
onlyifsepsis,urinarytractinfection,orgalactosemiaissuspected.

 InfantswithABOincompatibilitymayhaveextremelyrapidincreasesintheirserum
bilirubinvalues,sotheirbilirubinlevelsmayneedtobedonemorefrequent

 Guidetodermalstainingwithlevelofbilirubin

Areaofbody Levelofbilirubin

Face 4-6mg/dl
Chest,upperabdomen 8-10mg/dl
Lowerabdomen,thighs 12-14mg/dl
Arms,lowerlegs 15-18mg/dl
Palms,soles 15-20mg/dl

Suggestedguidelinesforfrequencyofmonitoringserum bilirubininhealthyterm
infantsareasfollows:

Serum Bilirubin
mg/dl

[IfDirectBilirubin
<1.5mg/dl,use

thetotallevel]

DaysofAge

1 2 3

5-10 repeatin3-5hr repeatx1in8-12hr
Repeatx1in24
hr

10-15 repeatin3-4hr; repeatin4-6hr repeatin6-8hr
15-20 repeatin2-3hr repeatin2-4hr; repeatin4-6hr

>20
discussexchange
transfusionwithsenior
staff

repeatin2-3hr; repeatin3-4hr;

Shadedarea=considerinstitutionofphototherapy



ManagementofHyperbilirubinemiaintheHealthyTerm Newborn

TotalSerum Bilirubin(TSB)Level,mg/dL(µmol/L)

Age,hours Phototherapy

Exchange
Transfusionif

Intensive
Phototherapy

Fails†
ExchangeTransfusionand

IntensivePhototherapy

≤24‡ Pathologicalandrequiresfurtherevaluation

25-48 ≥15(260) ≥20(340) ≥25(430)

49-72 ≥18(310) ≥25(430) ≥30(510)

>72 ≥20(340) ≥25(430) ≥30(510)

†IntensivephototherapyshouldproduceadeclineofTSBof1-2mg/dLwithin4-6hoursand
theTSBlevelshouldcontinuetofallandremainbelowthethresholdforexchangetransfusion.
Ifthisdoesnotoccur,itisconsideredafailureofphototherapy.



Phototherapy

 Infantreceivingphototherapyshouldbeleftunclothedexceptforeyeandgenital
protection

 Theinsensiblewaterlossisincreasedwiththeuseofoverheadphototherapy,somonitor
theweight,fluidintakeandurineoutputondailybasis.

 10-20%increaseinfluidscanbeconsideredifthebabyisdehydrated.

 Thephototherapyunitshouldbeplaced30–50cm abovetheinfantandhaveaPlexiglas
shieldbetweenthelightbulbsandtheinfant.

 Phototherapyshouldbegivencontinuouslyalthoughthebabymaycomeoutforbreastfeedsif
thebilirubinlevelsarenotveryhigh.

 Phototherapyhasitsgreatesteffectinthefirst24-48hoursoftreatment.Ifbilirubinlevelshave
notdroppedby25-50%bythen,thinkaboutcompliance,haemolysis,sepsisorconjugated
hyperbilirubinaemia

 Babiesmusthave2bilirubinmeasurements'belowtheline'priortostoppingphototherapyand2
'rebound'readingsstillbelowthelinepriortosendinghome.

Exchangetransfusion
Indicationsforexchangetransfusion:



 Whenphototherapyfailstopreventtheriseinbilirubintoatoxiclevel

 Tocorrectanaemia&improveheartfailureinhydropicinfant

 Stophaemolysis&bilirubinproductionbyremovingantibodies

 Inhaemolyticdisease,immediateexchangeisindicatedin:

o Thecordbilirubinlevelisover5mg/dL&thecordhaemoglobinlevelisunder10gm/dL

o Thebilirubinlevelisrisingover1mg/dLperhourdespitephototherapy

o Thehaemoglobinlevelisbetween11&13gm/dL&thebilirubinlevelisrisingover0.5mg/dL

perhourdespitephototherapy

o Thebilirubinlevelis20mg/dL,oritappearsthatitwillreach20mg/dLattherateitisrising

o Thereisprogressionofanaemiainthefaceofadequatecontrolofbilirubinbyothermethods

(e.g.,phototherapy)

 Subsequentexchangetransfusionsareindicatedif:

 Bilirubin>10mg/dlwithin24hoursofage

 Bilirubin>15mg/dlbetween25-48hoursofage

 Bilirubin>20mg/dlafter48hoursofage.

 Rateofriseofbilirubinis>0.5mg/dl/hr.

Bloodforexchangetransfusion:
1. Red BloodCellsforExchangeTransfusion
2. Thisredcellproducthasthe followingspecifications:

 GroupO
 CMVNegative

 Ifavailable,Fresh(<5days)

 Knownhaematocrit (<0.6)
 RhDnegative
 Kellnegative

Commencetransfusionwithin30minutesofproductreceiptandcompletetransfusion within
4hoursofspikingpack.

 Innonimmunehyperbilirubinemia,thebloodistypedandcross-matchedagainstthe
plasma&redcellsoftheinfant.

 Exchangetransfusionusuallyinvolvesdoublethevolumeoftheinfant'sblood&isknown
asatwo-volumeexchange(160mL/kg)

Techniquesofexchangetransfusion:

 Exchangeisdonewiththeinfantunderaradiantwarmer.

 Vitalsignsrecorded

 Equipment&personnelforresuscitationmustbereadilyavailable

 IVlineshouldbeinplacefortheadministrationofglucose&medication.

 Theinfant’slegsshouldbeproperlyrestrained.

 Anassistantshouldbeassignedtotheinfanttorecordvolumesofblood,observetheinfant,&check

vitalsigns.

 Thebloodshouldbewarmedto37̊c.



 Steriletechniquesshouldbeused.

 Old,driedumbilicalcordscanbesoftenedwithsaline-soakedgauze

 Ifadirtycordwasenteredortherewasabreakinsteriletechnique,treatwithcloxacillin&

gentamycinfor2-3days.

 Domostexchangesbythepush-pulltechnique:

 TwoCatheterPush-pullTechnique
Bloodisremovedfrom thearterywhileinfusingfreshbloodthroughaveinatthesamerate.

In Out

Umbilicalvein Peripheralartery

or Umbilicalvein Umbilicalartery2

or Peripheralvein Peripheralartery1

or Peripheralvein Umbilicalartery

 OneCatheterPush-pullTechnique

1. Thiscanbedonethroughanumbilicalvenouscatheter.3 Exceptionally,anumbilical
arterycathetercanbeused.

2. Ideally,thetipoftheUVCshouldbeintheIVC/rightatrium (atorjustabovethe
diaphragm)butcanbeusedifitisintheportalsinus.For‘high’UVCplacement,position
shouldbecheckedbyanX-ray.Thisisnotalwaysnecessaryforalowposition.Alow
positionedcatheterisusuallyremovedaftereachexchange.

3. Withdrawbloodover2minutes,infuseslightlyfaster.

 Ifitisnotpossibletoinsertacatheterintheumbilicalvein,exchangetransfusioncanbe

accomplishedthroughacentralvenouslineplacedthroughtheantecubitalfossaorintothefemoral

veinviathesaphenousvein.

 Volume:Usuallyusetwobloodvolumes(160ml/kg).

1. Onebloodvolumeremoves65%ofbaby’sredcells.
2. Twobloodvolumesremove88%.
3. Thereafterthegainissmall.3

<1500gms Use5mlaliquots 

1500-2500gm 10ml

2500-3500gm 3 15ml

>3500gm 20ml

 Therecommendedtimefortheexchangetransfusionis1hour.

 Afterexchangetransfusion,phototherapyiscontinued&bilirubinlevelsaremeasuredevery4hrs.

Conjugatedhyperbilirubinaemia:
Thisbecomessignificantifthedirectbilirubinis>25micromol/Linthefirstfewdaysoflifeor>
20%ofthetotalbilirubin.
FirstLineinvestigations:

 Pre-feedbloodglucose

 Hb,Reticulocytescount

 ALT,AST,GammaGT,ALP,Albumin,
Totalbilirubin,Directbilirubin,INR

 Urea,Na+,K+,Creatinine,Ca++,PO4

 OneEDTAsaved

 Oneclottedsaved

 Bloodculture,Urineculture

 Urineforreducingsubstances

 Groupandsave

SecondLineinvestigations:
 Liverultrasound  Urinarysuccinylacetone(tyrosinaemia)



 Examinestoolsforpigmentation

 Chromosomesforkaryotype

 Cortisol

 GAL-1-PUT(galactosaemia)

 Alpha-1antitrypsinphenotype

 TSH,T4

 Sweattest

 Cysticfibrosisgenotype

 Cholesterol,triglycerides
(abnormalinAlagille’s)

 Serum aminoacids

 Urinaryorganicacids

 HepAIgM,HepBsurfaceantigen,HepC
antibody

 EBV,Parvovirus,Throatswabandstoolfor
adenovirus

 UrineforCMV

 Herpes,Toxoplasmosis,Rubella,Syphilis

 Liverbiopsy

ThirdLineinvestigations:
 Lactate

 Pyruvate

 Ammonia(ureacycledefects)

 Whitecellenzymes

 Verylongchainfattyacids
(peroxisomaldisorders)

 Alpha-fetoprotein

 Mitochondrialdeletions

 Acylcarnitine

 Freecarnitine

 Totalbileacids

 X-rayspine

 Posteriorembryotoxon(Alagille’s)

 MRIhead

 Musclebiopsy(mitochondrialand
respiratorychaindisorders)

Prolongedjaundice:

Definition:SignificantJaundiceat2weeksofageinfullterm babies,andat3weeksforpreterm babies.
Thefollowingscreenshouldbeperformed:

 Serum Bilirubintotalanddirect (ifthedirectbilirubin>=20%ofthetotalbilirubinthen
pleaseseeconjugatedhyperbilirubinaemia)

 TSH,T4,
 FBC,reticulocytes,Bloodfilm
 Group,DCT
 Urineroutine,cultureandreducingsubstances
 G6PD

Attachment:

BilirubinCharts

FlowChartforClinicallyJaundiced,Well,Term Baby

48h-10days >10days<24hrs

Abovephototherapyline Withnodefinitedownwardtrend
“PROLONGED”

Ofanylevel
“EARLY”



CAUSESINCLUDE

*HAEMOLYSIS *PHYSIOLOGICAL *BREASTMILK
*ABOincompatibility *BRUISING *HYPOTHYROID
*Rhesusdisease *INFECTION *BiliaryAtresia
*Spherocytosis *DEHYDRATION *CysticFibrosis

*INFECTION *Haemolysis *α
1

antitrypsindeficiency
*Galactosaemia *Neonatalhepatitis

*Congenitalinfection
*Metabolic

URGENTINVESTIGATIONS

FBC+Film
Group+Coombs
Bilirubin
BloodCultures

ROUTINEINVESTIGATIONS

Urine-Routine,C&S FBC+Film #TFT(TSH)
Reducingsubs. Group+Coombs #Urine-R,C&S
Bilirubin Urine-R,C&S #Total,Direct/Conj

Reducingsubs. #LFTS
#PlasmaBilirubin
#TORCHserologyurineforCMV

#Reducingsubs

Conjugatedhyperbilirubinaemia

Bilirubin

FastingUltrasound

DiscusswithGastroenterologistasTIBIDAscan
maybeindicated

AcholicstoolsNormalgallbladder&
Abnormalstool

Small/absent
Gallbladder

Normalgallbladder
&pigmentedstool
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NEONATALSEIZURES
Dr.MohamedKhalilAli,Associateprofessor,consultantneonatologist,GaafarIbnNaufHospital

DEFINITION:
Paroxysmalalterationinneurologicfunction(i.e.behavioral,motor,autonomicfunction)

Background:
Itisimportanttorecognizethepresenceofseizuresintheneonatalperiodsincetheyare
oftenrelatedtoasignificantunderlyingillness.Inaddition,seizuresmaybesustainedfor
considerableperiodsoftime,interferingwithessentialsupportivecare.

CAUSESOFNEONATALSEIZURES:

1.Perinatalasphyxia;
Thereisusuallyanintervaloftimebetweentheeventandtheonsetofseizures,butthis
intervalisquitevariable(1-36hr).

2.Intracranialhaemorrhage:
 Subarachnoidhaemorrhage
 Periventricularorintraventricularhaemorrhage

 Subduralhaemorrhage

3.Metabolicdisturbances:
 Hypoglycaemia

 Hypocalcaemia

 Hyponatraemia

 Hypernatraemia

 Pyridoxinedependency

 AminoAciddisorders

 DisordersofsubcellularOrganelles

4.Infection:Acquiredeitherinutero,duringdeliveryorintheimmediatePerinatal
period

 Bacterialinfection

 Nonbacterialinfection:

5.Drugwithdrawal:Heroin,methadone

6.Structuraldefectsofthecentralnervoussystem.

TYPESOFSEIZURES:Thereare4majortypesofseizuresinneonates:

1.Subtleseizures:
 Morecommoninpreterm thanfullterm infants

 MorecommonlyassociatedwithEEGactivitiesinpreterm thanterm infants



 Suchseizuresincludeoral-buccal-lingualmovements(smacking),certain
ocularphenomena,peculiarlimbmovements(cycling),autonomicalterations
andapnea.

Manifestations:
 Tonichorizontaldeviationoftheeyes,withorwithoutjerking

 Eyelidblinkingorfluttering

 Sucking,smackingordrooling

 Swimming,rowingorpedalingmovements

 Apnoeicspells(convulsiveapnoea)

2.ClonicSeizures:
 Morecommoninfullterm

 CommonlyassociatedwithEEGactivities

Types:
o Focal:

 Welllocalized,rhythmic,slow,jerkingmovements
 Involvingtheface,upperandlowerextremities,neckortrunkonone

sideofthebody
 Usuallynotunconsciousduringoraftertheseizures

o Multifocal:
Severalbodypartsseizeinasequentialnonjacksonianfashione.g.left
arm jerkingfollowedbyrightlegjerking

3.Tonic:Mainlyinprematureinfants

Types:
 Focal:CommonlyassociatedwithEEGactivities

 Sustainedposturingofalimb
 Asymmetricposturingofthetrunkorneckorboth

 Generalized:
 EEGchangesareuncommon
 Decerebrateposturing:Tonicextensionofbothupperandlower

extremities
 Decorticateposturing:Tonicflexionoftheupperextremitieswith

extensionofthelowerextremities

4.Myoclonicseizures:
 Occursinbothprematureandfullterm infants
 Characterizedbysingleormultiplesynchronousjerks

Types;
 Focal:

 Involveflexormusclesoftheupperlimbs
 NotcommonlyassociatedwithEEGchanges

Multifocal;
 Asynchronoustwitchingofseveralpartsofthebody
 NotcommonlyassociatedwithEEGseizureactivities

Generalized:
 Bilateraljerksofflexorsoftheupperandsometimesthelower

extremities
 CommonlyassociatedwithEEGactivities

DD:Jitteriness:Myoclonicseizuresmustbedifferentiatedfrom
jitteriness;

Jitterinessisnotassociatedwithabnormaleyemovements

Movementsinjitterinessceaseonapplicationofpassiveflexion

Movementsinjitterinessarestimulussensitive

Movementsarenotjerky



DIGNOSIS:

HISTORY:
i.FamilyHistoryofpreviousneonatalseizures

ii.MaternalHistory:
Diabetes
Hyperparathyroidism
Drugsduringpregnancy
Infectionduringpregnancy

iii.Delivery:
Maternalanalgesics
Modeandnatureofdelivery
Fetalintrapartum status
Resuscitativemeasuresused

PHYSICALEXAMINATION:
i.Athoroughgeneralphysicalexaminationincluding:

 Gestationalage
 Bloodpressure
 Presenceofskinlesions
 Presenceofhepatosplenomegaly

ii.Neurologicevaluation:
 levelofalertness
 Cranialnerves
 Motorfunction
 Primaryneonatalreflexes
 Sensoryfunction
 AnteriorFontanel;sizeand"feel"
 Tone
 Eyes:Retinalhaemorrhage,Chorioretinitis,Pupilarysize,Reactiontolight,

Extraocularmovements,cataract

iii.Notationofseizures:
Siteofonset
Spread
Nature
Duration

Levelofconsciousness

LABORATORYSTUDIES:
Guidedbytheinformationobtainedfrom thehistoryandexamination

1.Serum chemistry:Glucose,Calcium,Sodium,Urea,magnesium,phosphateand
bloodgases

2.Fullsepticscreen,includingLP(CSFexaminationincludescheckingfor
xanthochromia,lacticacid&pyruvate–forevidenceofmitochondrial
cytopathies-,PCR,glucoseconcentration-persistentlylowintheabsenceof
bacterialmeningitismaysuggestaglucosetransportdefect)

3.TORCHscreen

4.Metabolicscreen:InthepresentofFHofneonatalconvulsion,peculiarodor
abouttheinfant,milkintolerance,acidosis,alkalosis,orseizuresnot
respondingtoanticonvulsant:

 Bloodammonialevel
 Urineforreducingsubstances
 Urineandplasmaaminoacids
 Urinefor2,4-dinitrophenylhydrazine(2,4-DNPH);Fluffyyellow

precipitatewillbeseenincasesofmaplesyrupurinedisease

 RADIOLOGICSTUDIES:
1.Cranialultrasound



2.CTscanofthehead

3.MRI

 EEG

MANAGEMENT:
1. HYPOGLYCAEMIA:

Seehypoglycaemiaprotocol

2. HYPOCALCAEMIA:
Seehypocalcaemiaprotocol

3.HYPOMAGNESAEMIAORREFRACTORYHYPOCALCAEMIA:
Seehypomagnesaemiaprotocol

4.ANTICONVULSANTS:
[Iffacilitiesavailable,druglevelsshouldbemonitored]

 Phenobarbitone:77%ofcasesarecontrolledbyPhenobarbitone
DOSE:

 loadingdose:20–30mg/kgIVorIM over15–30min
 Maintenancedose:2.5–4mg/kg/dayodorin2divideddoses

[forneonates<30
weeks1–3mg/kg/day]

 Phenytoin:Fosphenytoinispreferred–availableonlyasIV/IM

DOSE:
 Intravenous:

Loadingdose:15–20mg/kgataratenot>0.5mg/kg/min
Maintenancedose:5–8mg/kg/daydividedq12-24h

 PO:highlyvariable;5-8mg/kg/day to 8mg/kgq12h
[NB:75mgFosphenytoin

isequivalentto50mgphenytoin.ThedoseofFosphenytoinis
expressedasphenytoinequivalent(PE)e.g.theloadingdosefrom
thefosphenytoinis15–20mgPE]

 Lorazepam (Ativan):
 Initialdose;0.05mg/kg/dose.Ifnoresponseafter15minutes

repeatthedose.
 Dilutewithequalvolumeofsterilewater,normalsaline,D10and

infuseover2-3min

 Midazolam:
 Dose;0.05–0.2mg/kg/doseIV2-4hourlyPRN

 Continuousinfusion:
 Loadingdose;0.2mg/kg
 Maintenance;0.4–0.6mcg/kg/min(max6mcg/kg/min

 Paraldehyde:PO,PR
 Dosage:0.3ml/kg/doseQ4-6hifneeded

 Forrectalusediluteinanequalvolumeofoliveormineraloil.For
oraluse,diluteininfantformula

 Pyridoxine:

 Dose:100–200mgIVunderEEGcontrol.Theseizurewillabruptlystop
andtheEEGwillnormalizewithinfewhours

 Maintenance;50–100mgPOdaily

 Ifatrialofwithdrawalattheageof6monthsfails,treatmentshouldbe
continuedforlife
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Flowdiagram onmanagementofneonatalseizures
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seizure

Secureairway,andoptimizebreathing,circulationandtemperature
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Seizurescontinue

Seizurescontinue

Seizurescontinue

Seizurescontinue

Seizurescontinue

Seizurescontrolled

StartO2ifseizuresarecontinuous

SecureIVaccessandtakesamplesforbaselineinvestigationsincludingsugar,
calcium,magnesium,sodium,potassium,arterialbloodgas,hematocrit,sepsis
screen

Ifbloodsugarisinnormalrange,sampleforionized
calcium(ifavailable)shouldbewithdrawn& 2
ml/kgofcalcium gluconate(10%)shouldbegiven
IVundercardiacmonitoring

Ifhypoglycemic(bloodsugar<40mg/dl):2ml/kgof
10%dextroseshouldbegivenimmediately.
(Forfurthermanagementseehypoglycemiaprotocol).

Briefhistoryandquickclinicalexamination
withdrawnand2ml/kgofcalcium gluconate
(10%)shouldbegivenIVundercardiac

Ifseizurespersist,startphenobarbitone20mg/kgstatover20minutes.
2ml/kgofcalcium gluconate(10%)shouldbegivenIVundercardiac

Repeatphenobarbitone10
mg/kg/dosetillatotalof40
mg/kg

Startphenytoin20

Repeatphenytoin10
mg/kg/dose

ConsiderLorazepam /midazolam
bolus
andmidazolam infusionifneeded

Considerotherantiepileptic
drugs
pyridoxine,exchange

CSFstudy,CT/MRI,EEG
MetabolicworkupforIEM
TORCHscreenifindicated

WeanAEDslowlytomaintenance

CSFstudy
UShead,EEG

Seizuresstop



Flowdiagram onweaninganddurationofanticonvulsant
therapy
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priortodischarge

Abnormal
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Taperdrugsover2weeks AbnormalEEG
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NeonatalBleeding
Dr.MohamedKhalilAli,Associateprofessor,consultantneonatologist,GaafarIbnNaufHospital

INTRODUCTION:
Neonatalbleedingresultsfrom:

 Disordersofplatelets
 Coagulationproteins
 Disordersofvascularintegrity.

CAUSESOFNEONATALBLEEDING:
1.PlateletDisorders:

A.Thrombocytopenia(plateletcount<150x109/L)occursin:1-4%of
term newborns,40-72%ofsick.Causesinclude:

Decreasedplateletproduction: Increasedplateletconsumption
Congenitalinfection:(e.g.,CMV,Rubella,HIV), Maternalauto-immunedisease(e.g.,ITP,SLE)
Certainsyndromes:e.g.Fanconi Asphyxia/Shock
Sepsis IUGRwithtoxemiaofpregnancy
HemolyticDiseaseofNewborn. Sepsis

Exchangetransfusion

Polycythemia/Hyperviscosity

Hemolyticdiseaseofthenewborn

Maternalthiazideintake

Necrotizingenterocolitis

B.Impairedplateletfunction:
 Decreasedplateletadhesivenesssassociatedwithindomethacintherapy
 VonWillebrand’sDisease

2.CoagulationProteinDisorders:
A.Congenitalfactordeficiencies:

•X-linkedrecessive:HemophiliaA(FactorVIII)andHemophiliaB(FactorIX)
•Autosomalrecessive(rare):FactorsV,VII,X,XI,XII,XIII,afibrinogenemia

B. Acquireddeficiencies:MostcommonisVitaminKdeficiency.

3. CombinedPlateletandCoagulationFactorDisorders:
A. DisseminatedIntravascularCoagulation(DIC):

Infantshavelowplateletcountsandfibrinogenlevels,prolongedPTandPTT,and
elevatedFibrinDegradationProducts.

B. HepaticDysfunction:
duetoseveralcauses(e.g.,shock,infection,inheritedconditions);mosthaveprolonged
PTanddecreasedfactorandfibrinogenlevels.

4. DisordersofVascularIntegrity:
Suchashaemangiomasorvascularmalformations,



SIGNSANDSYMPTOMS:
Signsofabnormalbleedingtendencyinclude:

 petechiae,
 excessivebruising,
 prolongedbleedingfrom puncturesites,
 umbilicaloozing,
 gastrointestinalbleeding,
 hematuria,
 pulmonaryhemorrhage,
 subgalealhemorrhage
 Signsofhypovolemia(pallor,weakpulses,tachycardia,hypotension,metabolic

acidosis).

DIAGNOSTICEVALUATIONOFABNORMALBLEEDING:
1.History:

 Familyhistoryofbleedingdisordersorneonataldeaths
 Maternalhistoryofbleedingdisorders,medicationintake,previous

neonataldeaths,auto-immunedisease
 Perinatal:Toxemiaofpregnancy,IUGR,infections,antepartum

bleeding
 Neonatal:Historyofasphyxia,birthtrauma,administrationofVitamin

K,gender(X-linkeddisorders)
2.Neonatalphysicalexamination:

 Signsofbleeding
 Signsofinfection(hepatosplenomegaly)
 Signsofhypovolemia
 Hemangiomas,vascularmalformations
 Othermalformations
 Otherillness(e.g.,NEC,hemolyticdisease)

3.Laboratoryinvestigation:
A.Initialscreen

 CBC,peripheralbloodpicture
 Prothrombintime(PT)
 PartialThromboplastinTime(PTT)
 Fibrinogen

B.Otherinvestigations:
 LFTs
 Septicscreen(partialorfullsepticscreen)


C.ImagingStudies:
 CranialUS
 MRIbrain

MANAGEMENT:
 Forsecondarybleedingdisorders,treatunderlyingdisease.



 Replacementofclottingfactorsisoftennecessary
1.Severe,lifethreateningbleeding:

 Maintainadequatecirculatingbloodvolume
 Sendbloodforclottingstudies
 Ifclottingdefectisnotknown,considergivingallofthe

following:
 VitaminK1mgIVslowlyover1min(Rapidinfusionof

VitaminKcancausecardiacdysrhythmias).
 FreshFrozenPlasma10mL/kgover5-10min.
 Platelets1unit
 Cryopreciptate1unit
 Repeatclottingstudiesin4-6h

2.Bleedingwithknownabnormalclottingscreeningtests
A.Prolongedprothrombintime(PT),normalPTT,plateletsand

fibrinogen:
 GiveVitaminK1mgIVslowlyover1min
 RepeatPTin4h.Ifnotimproved,considerHaematology

ConsultiontoR/Ospecificfactordeficiency.
B.ProlongedPTandPTT:

 GiveFreshFrozenPlasma10mL/kgandVitaminK1mg.
 Repeatclottingstudiesin2h.

C.Lowfibrinogen:
 Givecryoprecipitate1unit.

D.Thrombocytopenia:
 Seriousbleedingusuallydoesnotoccurunlessthereissevere

thrombocytopenia(i.e.,<20x109/L).With“sick”infants,
bleedingmayoccurathigherlevels.

 Platelettransfusionstomaintainplatelets>50x109/L.
 PlateletsshouldbetypeandRhspecific

ProductsforTreatmentofCoagulopathies
Product FactorContent UsualDose Indications

Freshfrozen
plasma

Allfactors 10-20mL/kg  Disseminatedintravascular
coagulation(DIC);

 liverdisease;
 proteinCdeficiency

Exchange
transfusion

Allfactors
platelets

Double
volume

SevereDIC;liverdisease

FactorVIII
concentrate

FactorVIII 25-50U/kg FactorVIIIdeficiency(HemophiliaA)

FactorIX
concentrate

FactorIX 50-100U/kg FactorIXdeficiency

VitaminK 1-2mg VitaminKdeficiency
Platelet
concentrate

Platelets 1-2units/5
kg

Severethrombocytopenia

Intravenous
gammaglobulin

IgG 1-2g/kg Severesepsis;thrombocytopeniadue
totransplacentalantibodies
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Protocolofmanagementofrespiratorydistresssyndrome-RDS
Aetiology:

 Prematurity

 Perinatalasphyxia

 Caesareansection

 Maternaldiabetes

ClinicalSigns:
RDSpresentswithinfourhoursofbirth:

 Sternalretraction,intercostal&subcostalrecessions.

 Anexpiratorygrunt.

 Tachypnoeaabove60/min.

Socommontoalldefinitionsofthediseaseisthatthesignsshould
presentbeforefourhoursofage,shouldstillbethereatfourhoursofage,
shouldstillbethereatfourhoursofage,andshouldpersistforsome
periodbeyondtourhoursofage.

Diagnosis:
1.History
2.Clinicalsigns
3.Investigations:

a.Radiology:
 Atelectasis:documentedbytheground-glasspattern.

 Airbronchogram

 Inseverecausesthelungscannotbeseparatedfrom thecardiac
border.

b.Hb%,packedcellvolume(PCV),WBC&PLATELETSCOUNT.
c.Electrolytes,Creatinine,calcium (establishingbaseline).
d.Bloodgases(initiatingtreatment).
e.Bloodgroupandcross-match.
f.Serum albumin.

Treatment:
Theaim oftreatmentistokeepthealiveandingoodconditionuntilhestarts
to synthesizehisownsurfactant36-48hoursafterbirth.Thismeans
avoiding:

 Hypoxia.

 Acidemia.

 Hypothermia,whichinhibitssurfactantsynthesis

Ventilation



ManagementofNeonatalRespiratoryDistress





DistinguishingFeaturesofTTN,RDS,andMAS

Cause Etiology
Timingof

delivery Riskfactors Clinicalfeatures
Chestradiography

findings Treatment Prevention

TTN

Persistent

lungfluid

Any Cesareandelivery4

Macrosomia

Malesex

Maternalasthma2

Maternaldiabetes3

Tachypnea

Oftennohypoxiaor

cyanosis

Parenchymalinfiltrates5“

Wetsilhouette”aroundthe

heart5

Intralobarfluid

accumulation

Supportive,

oxygenif

hypoxic

Prenatal

corticosteroids

beforecesarean

deliveryif37to

39weeks'

estimated

gestation(not

acceptedU.S.

practice)19

RDS

Surfactant

deficiency

Lungunder-

development

Preterm Malesex7

Maternaldiabetes8

Preterm delivery6

TachypneaHypoxiaCyanosis Homogenous

infiltrates5Air

bronchograms5Decreased

lungvolumes

Resuscitation,

oxygen,

ventilation,

surfactant

Prenatal

corticosteroidsif

riskofpreterm

delivery(24to

34weeks'

estimated

gestation)20

(acceptedU.S.

practice)

MAS

Lung

irritationand

obstruction

Term orpost-

term

Meconium-stained

amnioticfluid

Post-term delivery

TachypneaHypoxia Patchyatelectasis5

Consolidation5

Resuscitation,

oxygen,

ventilation,

surfactant

Donotimpede

deliveryfor

suctioning23;

amnioinfusionof

nobenefit27



TTN=transienttachypneaofthenewborn;RDS=respiratorydistresssyndrome;MAS=meconium aspirationsyndrome.



Practicalpoints:

1-MonitoringofTemperature,Pulse&Respiratoryrate.

2-Controlbabybodytemperature:incubator,heatradiator.

3-Stopenteralfeedingforthefirst2-3daysoflife.

4-Giveglucose10%I.V.

5-Oxygen:headbox,facemask.nasalCannula

6-ContinuousPositiveAirwayPressure(CPAP).

7-Intubation.

8-Surfactant.

9-Broadspectrum antibiotics.



DistinguishingFeaturesofTTN,RDS,andMAS

Cause Etiology
Timingof
delivery

Riskfactors
Clinicalfeature
s

Chestradiography
findings

Treatment Prevention

TTN

Persistent

lungfluid

Any Cesareandelivery4

Macrosomia

Malesex

Maternalasthma2

Maternal

diabetes3

Tachypnea

Oftenno

hypoxiaor

cyanosis

Parenchymal

infiltrates5“

Wetsilhouette”

aroundtheheart5

Intralobarfluid

accumulation

Supportive,

oxygenif

hypoxic

Prenatal

corticosteroids

before

cesarean

deliveryif37to

39weeks'

estimated

gestation(not

acceptedU.S.

practice)19



Cause Etiology
Timingof
delivery

Riskfactors
Clinicalfeature
s

Chestradiography
findings

Treatment Prevention

RDS

Surfactant

deficiency

Lungunder-

development

Preterm Malesex7

Maternal

diabetes8

Preterm delivery6

TachypneaHy

poxiaCyanosi

s

Homogenous

infiltrates5Air

bronchograms5D

ecreasedlung

volumes

Resuscitati

on,oxygen,

ventilation,

surfactant

Prenatal

corticosteroids

ifriskof

preterm

delivery(24to

34weeks'

estimated

gestation)20

(acceptedU.S.

practice)

MAS

Lung

irritationand

obstruction

Term or

post-

term

Meconium-stained

amnioticfluid

Post-term delivery

TachypneaHy

poxia

Patchy

atelectasis5

Consolidation5

Resuscitati

on,oxygen,

ventilation,

surfactant

Donotimpede

deliveryfor

suctioning23;

amnioinfusion

ofnobenefit27

InbornErrorofMetabolism

Etiology:
Genemutationsthataffectspecificproteins

Result:
Alterationofprimaryproteinstructureortheamountofproteinsynthesized

Screening:
MostoftheIEM canbescreened(bytandem massspecroscopy)inthefirstfewdaysbefore
theymanifestthemselvesclinically



Clinicalfeatures:
 MostofIEM manifestitselfintheneonatalperiodorshortlythereafter
 Clinicalfindingsareusuallynonspecificandsimilartosepsis

NEONATALPERIOD:
Maypresentwithoneormoretheflowingsymptomsorsigns:

 Metabolicacidosis(highornormalaniongap) [Aniongap
=Na–(Cl+HCO3)]

 Persistentvomiting
 Failuretothrive
 AlteredConsciousness
 Seizures
 Myopathy
 Devlopmentaldelay
 Hypoglycaemia
 Peculiarodor
 Dysmorphism
 Cardiomegaly
 Rashes
 Cataract
 Retinitis
 Opticatrophy
 Cornialopacity
 Skeletaldysplasias
 Macrocephaly
 Hepatomegaly
 Jaundice
 Elevatedbloodorurinarylevelofaparticularmetabolite(aminoacid,organicacidor

ammonia)atbirth

History:
 Normalatbirth
 Fewhoursordayslater:deteriorationwithlethargy,poorfeeding,convulsionsand

vomiting

Physicalexamination:
 Lethargy,hypotonia,abnormalmovements
 Hypatomegaly
 Tachypnoea
 Unusualodor

Investigations:
InitialLaboratoryinvestigations:

 Serum glucose
 Serum ammonia
 highammoniausuallycausedbydefectsinureacycleenzymesandusuallyhavenormal

pHandbicarbonatelevels.



 Organicacidaemiasmaybeassociatedwithelevatedammonialevelbuttheseinfantsare
severelyacidoticbecauseoforganicacidaccumulation

 Whenbloodammonia,pH,andbicarbonatearenormalotheraminoacidopathies(e.g.
hyperglycinaemia)orgalactosaemia

 pHandbicarbonate
 Serum electrolytes

Specificinvestigations:
 DirectBiochemicalassaysofmetabolitesortheirmetabolicby-products
 Enzyme’sfunction
 DNAanalysisofthegene
 Functionaltests
 Neuroradiology
 Biopsies
 Postmortem

POST-NEONATALPERIOD:
 Mentalretardation
 Motordeficits
 Developmentalregression
 Convulsions
 Myopathy
 Recurrentemesiswithcomaandhepaticdysfunction
 Cardiomyopathy

IEM aresuspectedinanychildwithoneormoreofthefollowingmanifestations:
 Unexplainedmentalretardation,developmentaldelayorregression,motordeficitsor

convulsions
 Unusualodorparticularlyduringanacuteillness
 Intermittentepisodesofunexplainedvomiting,acidosis,mentaldeterioration,orcoma
 Hepatomegaly
 Renalstones
 Muscleweaknessorcardiomyopathy



ClinicalapproachtopatientswithsuspectedIEM
Presentationincludesoneormoreofthefollowing:

 Poorfeeding
 Vomiting
 Lethargy
 ConvulsionnotresponsivetoIVglucoseorcalcium
 Coma

Obtainplasmaammonia

High Normal

ObtainbloodpH&CO2 ObtainbloodpH&CO2

Normal Normalaniongap

Acidosis

Highaniongap

InfectionMetabolicdisorder



Thesedrugsare
unsuitablefor
administrationtobreast-
feedingmothers
because;

Thesedrugscanbe
administeredtobreast-
feedingmothersonly
wherethemotherand
infantcanbemonitored.

Thesedrugsmaybe
administeredtobreast-
feedingmothers.

Aminoacidopathies
Orgalactosaemia

Ureacycledefects Organic
acidaemias



Seriousadverse
effectshavebeen
described.

Seriousadverse
effectsmaybe
anticipatedon
theoretical
grounds.

Minoradverse
effectshavebeen
described.

Insufficient
informationrelating
tobreast-feeding
availabletoallow
classificationasa
safedrug.

Minoradverse
effectsmaybe
anticipatedon
theoretical
grounds.

Maysuppress
lactation.

Theyeither:Arenot
excretedinbreast
milk.Arenot
absorbedbythe
infant.Givevery
lowlevelsininfant
withnoapparent
effects.

Adverseeffect
(minor,reversibleor
ofdoubtful
association)
reportedinasingle
caseandtherefore
probablyclinically
insignificant.

Drug       Information

         

Analgesics       normaldoses,short-term use.

Codeine        

Dextropropoxyphene     inclco-proxamol

Morphine      

Paracetamol      

Pethidine     single-doseonly

Salicylates(lowdoseor
short-courseuseonly)

    RiskofReye'sSyndromeunknown

         

Antacids      

         

Anthelmintics        

Mebendazole      

Piperazine     7-daycourse

Piperazineandsenna     2-daycourse.Delaybreastfeedingfor
8hoursaftereachdose

       

Anti-arrhythmics      

Amiodarone      

       

Antibacterials       seealsoantituberculars

Aminoglycosides     avoidinneonates



Cephalosporins      

ChloramphenicolIV/oral      

Chloramphenicol
Ophthalmic

     

Clarithromycin      

Erythromycin      

Metronidazole        

   (highdose)     (egIVorrectal)

   (lowdose)     (egoral200-400mgtds)

        singlecourseonly

Penicillins      

Quinolones      

   Ciprofloxacin      

Sulphonamides     exceptavoidwithG6PD
deficiencyandinneonates

Tetracyclines        

   (shortcourse)     ieupto1week

   (longterm)     egforacne

Trimethoprim      

       

Anticoagulants           

Heparin       includinglowmolecularweightheparins

Nicoumalone         

Phenindione       singlereportofadverseeffect

Warfarin      

           

Anticonvulsants          cautionwithmultipletherapy

Carbamazepine      

Ethosuximide      

Phenobarbitone      

Phenytoin      

Valproate          

   (lowdose)      

   (highdose)      

             

Antidepressants        

FluoxetineandotherSSRIs      

Lofepramine      

Tricyclics     short-term useinnormaldoses,egfor
PND

   Doxepin     singlereportofadverseeffect

         

Antidiarrhoeals           



Aminosalicylates        

   Mesalazine      

   Olsalazine      

   Sulphasalazine      

Kaolincompounds     alsoavoidwithG6PDdeficiency

Loperamide      

       

Anti-D(rho)Immunoglobulin      

         

Anti-emetics     excludinghighdoseandondansetron
group

         

Antifungals        

Oralandtopical     butavoidketoconazole

Parenteral      

         

Antihistamines        

Antihistamines     avoidlong-actingformulations

   Clemastine     singlereportofadverseeffect

   Terfenadine      

Cromoglycate      

Loratadine      

Nedocromil      

       

Antihypertensives       seealsodiuretics

ACEinhibitors     egcaptopril,enalapril

Betablockers     incllabetolol

   Atenolol     Propranolol,metoprololorlabetolol
preferred

   Sotolol     Propranolol,metoprololorlabetolol
preferred

Calcium blockers      

   Nifedipine      

   Verapamil      

Hydralazine      

Methyldopa      

          

Anti-inflammatories        

NSAID's          

   Diclofenac       

   Ibuprofen      

   Indomethacin      

   Ketoprofen      



   MefenamicAcid       

   Naproxen      

GoldSalts      

Salicylates(highdoseor
long-term only)

    riskofReye'sSyndromeunknown

             

Antimalarials        

treatment     egquinine,chloroquine,primaquine

prophylaxis     egproguanil,chloroquine

   Mefloquine      

   Dapsonepreps     egmaloprim

         

Antimigrainedrugs        

Clonidine      

Ergotamine      

Pizotifen      

Sumatriptan      

         

Antineoplastics      

Cyclophosphamide      

         

Antituberculars        

Ethambutol      

Isoniazid      

Pyrazinamide      

Rifampicin      

         

Anti-ulcerdrugs        

H2antagonists      

Omeprazole      

Sucralfate      

         

Antivirals      

Acyclovir        

   standardoral/topical     ieoral,5dayshortcourse

   IV/Highdose/long-term      

         

Benzodiazepines        

   (highdose)     egequivto>10mgdiazepam daily

   (lowdose)     egequivto<10mgdiazepam dailyor
short-actinghypnotics

       

Bronchodilators        



Aminophylline      

Theophylline     singlereportofadverseeffect

Betaagonists        

   Inhalers     includingallinhaleddevices(disks,
rotacapsetc)

   Salbutamol(oral)      

   Terbutaline(oral)      

         

Corticosteriods       egequivtoprednisolone

   (high-dose)     >50mgdaily

   (inhaledandlow-dose)     <50mgdaily

       

CoughandColdRemedies        

Coughmedicines     exceptavoidiodide-containing
preparations

Pseudoephedrine     occasionaluse

         

Diuretics     smallereffectwiththiazides

         

Ergometrine     shortcourse(3-5days)only

         

HerbalMedicines      

Ginseng     high-dosemaycauseandrogenisationin
neonate

         

HomeopathicMedicines      

         

Hypoglycaemics        

Oralegglibenclamide      

Insulins      

         

Iron      

         

Laxatives        

Bisacodyl      

Bulklaxatives      

Sennastandardised      

         

Oestrogens(high-dose)     seealsoOralContraceptives

         

OralContraceptives        

Oestrogen+Progestogen      

Progestogenonly     preferabletocombinedpreps

         



Progestogens     incl.medroxyprogesterone

         

Psycholeptics        

Haloperidol      

Lithium      

Phenothiazines     egchlorpromazine,fluphenazine

Thioxanthines     egflupenthixol,zuclopenthixol

Sulpiride      

         

TopicalMedications       ifappliedtobreastremovecarefullyby
washingbeforefeedingandreapply
afterwards

         

ThyroidDrugs        

Carbimazole      

Propylthiouracil     preferabletocarbimazole

Thyroxine      

         

Vaccines        

KilledegTyphoid      

Liveattenuated(egRubella)      

       

Vitamins        

FolicAcid      

VitaminA(high-dose)     treatmentofdeficiency

VitaminA(low-dose)     prophylaxis

VitaminB+C      

VitaminD(high-dose)     treatmentofdeficiency

VitaminD(low-dose)     prophylaxis

VitaminE      

VitaminK      

 

 

 

 

 



 


