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Guidelines

UK National Metabolic Biochemistry Network

Guidelines for the Investigation of
Hyperammonaemia for Lnherited
Metabolic Disorders




To provide guidance for nom = speciaist laborateries om the vestigation of
kyperammenaemia for possible inherited metabalic diserders (IMD) = particulacly in the
acutely il neanate o infast.

What is hyperammonosmia?

Ammania i3 produced principally from the catabolism of amine ocids. Is normal
circumStarces anmania 4 comrerted o ures by the urea cycle and plasma concentrations
are maintained at b levela Hyperommonoemia is an exceasive corcemiration of
circubaling ammaonia coused by disrupted functissing of The uren cycle.

The reference infervald for plogma ammonio are age deperdent|

Fremaofure nesnote <190 pmalil
Term neorate <100 pmalil
Infent & child <&} prnolfL

Couses of hyperammonaemia

Hygerammonaenia mory be due 1e tne Tollowing =

Pre ambytical factors

Inkserited Defects of the Urea Cpele (Table 1)
Other Inherited Metebelic Disorders (Table 1)
Acguired | Tauke Z)

The most common couse of raised plagma anmenia is artefaciual due To poor sample
collection o a diebay in analysia. (see Apperslin Measaremient ol Arsionis = BleolTlame)
Hyperanmmenoemia can be coused by immerited deficiencies of the enzpmed of the ures
cyele. They are individually rere diserders but hove o combised estinated inzidence of
approximately 130000, The commonest dissrder is omithine Transcesbamylase
defichency (OTCL

It ean alse secur secondary Te other imherited metabolic defects which compromise the
rarmel fusetioning of the ures cyele g defects in orgonic aeid mehabeliom.
Inaddition to imherited defects in metabelism, ocquired hyperammeonzemia can scour
due e a vardely of other couses inchaling bepatic amd/foe other argon deafunstion

When to suspect hyperammonaemia?® # Clinical Presentation

Ammania i3 neurgtaxic; therefere the principal clinical features are reuralagicall
There 4 a spectrum of clinical presentation whick rorges from an scutely presesting,
catastrophic illeas in the newbors period To o mare ingidious, less severe and episodic
clinkcal ceurse im alder infanta, children omd eves sdults.

The age and severity of the clinical presentation i3 easociated with the severity of the
metabolic defect.




The recogeition of hyperammomnoenio eapecially in the nessatal pered i3 o clinical
emergency af if intreated, morbidity and mortality are Figh

Meonotal presentations:

Meorates presenting with inherited defecta in the urea cycle uaually have an isitial 24-
48 hour period of well beimg after which the clinical features asseciared with
krpperammensemia become apgarent. The initial chnical deterdaration i ofren migtaken
for sepdis ag The features of feeding difficulties andl lethargy ore nen-specific. If
wntreated the meurological shatus progressively worsens with the development of
weeniting, comulsioed and coma

Acute Hyperammonasmia

tackypnasa Increasing
lethargs Ll icad

v Firg Amsiocia
sonvalsions Concentration

encephalapatbry
Later mfancy, childhood ard adulthcod
Infants with less severe enzyme deficiercies usually presest aftes the meonatal periad

with nomspecific features including developmental delay, failure to thrive amd vemiting
and unexploimed encephabspatin.

The presentation con also ke fluctuating and episodic with mild meurolegics
maei Testarions sk ad bebosioural dinurkances, Meadockes aad womiTing oF more JEvEre
coma ol cofrulSiens

Meore rorely the presestation of milder defects in the wrea eycle can be delayed usil
afoleseerees odulthosd and sy be precipitated by am event g protein heed

Chronic Hyperammonasmia

wamitieg (may ke cyelical)

faddy eating (high protein foed avaidance)
behavioural changes

neurclogical deficits (ey spastic diplegia a5
in arginase deficiency]

There ghocld be & low Threskeld for sesgicion of byperammaenaemia inany infanf
purticularky in the necsatal period | whote neurological status deteriorates for ne
AppArent Couse

Measurement of onmania gould ke sne of the firt line Bachemica investigations e be
underfakes im thee acutely il neanste er young infant - see Diagnostic glgerithm,
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CLIMICAL FEATURES
Haonaies: Ureepialnesd reunclogical deterdoraon in firss week of 1B

InfamieiChildran: Epksodic Iness &.9. cpclical vormiting, unexplain=d
neurobenavioural changes, unexolaimed ver disexse, unsvplained snospalopainy.
T Hyparammaonasamia
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Interpretation of hyperammonaemia and first line investigations

Tre cmmonic mesT be repeated as o mather of urgency To confirm the cbmarmal
result - the most commen cause of mildly Foreased ammenia i3 deley in processing of
sompheafpoce sample collection technique e, arfefactual {see Appendis -Messureren of
Ak in kleslploee)

A morres) plagaa colleoted From o sympomatic lafaer sxsluler o Ureead Spele Deveer

I the ammonia concentration is higher on repeat Tesfing this prevides odditional
evidence for a metabolic disorder.  IF the confimed results i greater than 150 gmal it
should be repeated again within 4 hours ag cossestration mey increase rapidly if the
patient has a ures cycle defect.

The degree of elevaltion is ammosia can asgist in the differential disgnagis (see following
talide) Oriies fiegt e inseatigations con help with differential diagnegia ot This stage
(Table 3. A reised ammania, redueed ures and & respiratory dlalesis - together with
thie elinizal shatus are suggestive of a urea cyele dissrder.

Flasma Irrerpretation

W00 v Mo chnical significorse in the acutely urwell nesnate e reference ronge

v My be signifiosst s the contest of later presentations and ather
metabole disseders in the infant/ child

100=300 Mild symptomatic hyperonmaensemia develops af corcentralioes abave 100 -

lethargy, comfusion, wamiting

v Could reflect merease secoedary To other metabalie diserders

v Commonky obstreed in scgured yperammoraimie - gee Table 2

300- 500 Sigrifican ercephalopathic features develop af corcemiralions above 300 -
increaded likeliead of wred cwvcle defect
BO0= 2000 Severe hyperammonaemia asseciated with coma and comulsions

Heanatal onset urea eyele diserders/arganic scid disorders kely

|5p-ar:.iuli5ed investigations to investigate hyperammaonaemiao

The suspicion that yperammonaenia is due either to wea cycle defects or secondary 1o
olbeer metabaolic disorders should promgt early comtact with the regional metabolic
cenfre 1o cosrdivate mare specialised imestigations o elinfcal maragement | Table 4)
These specialised inventigations are best underfaken at the tertiary care Tozility te
which the child is transferred for clinical managesent. They need to be processed asa
matter of urgercy to help kcate the specific enzyme defect inorder To optimise
morngement. If the comdition is life threateniog insestigations sheuld be according e
guidelines for Sudden Unespected Death in Infancy.




Inter

diag

Frafiliog of amira acids, srqanie aeids and ooyl coenitises will usualky enalsle a
presumplive disgrosia of o specific defect in the ures cycle, orgamic acid metabalism o
fatty acid axidation parhsays. Comfirmatory enzyme andor malecular TegTs can be
wrderfakes mhen the climiosl comdition has shalbilsed (Tabde 5]

Table 1:- Couszes of Hyperammonaemia - Inherited
Metabolic Disorders [TMD

Emzyme defects aff the Meazetyl glutamate syetbetase (MASS)
upgs cyche:
Carbomyl phosghate synthetase
Ovrithiee trenseorbomy lase (OTC) - mos! commen
{X=linked dizarder)
Arginiroguccingte sysibe tase
Argininogsuseinate brase
Apygiivise
Gefects in organic ocid metabalism
Propienic acidesmia
M Trglmslani Goidas mia
Issnalerde azidaemia
Hydrowymetiplglutaryl Cod lpase deficiency
Fatty acid axidation defects
Hyperamirhinsemia by pesannanemia,
hamacitrullimuria syndrome (HHH)
Lysinuric protein intolerance
ringulinism byperommenaemia fyrdrame

Table 2:- Acquired (non-IMD) couses of hyperammonaemin

Artefactual - preanalytical Delay in omalysisd pear specimen collection’
haemolyaisd ruggling infant’ specimen
costamination (see Apperix)

Fon I D-miscellansws Critically il septic infants - kypovolaemic dck
Fernatal asphyiia
Trangient hyperammanaemia of the rewborn
Hegatic failure
Congerital infra- and exira-bepatic shurta

geative beart failure
Congenital bladder defects comected by
wrelEragiyn
Urinary tract infection (srease producisg bacthesiom)
Gastrainteatingl bucterial evergrowth - bind ko
Dirigan valproate, chematherapy
Farernteral Mutrition

Beye's Symdrome Beye's syndrome may be due to an
wnderbyvieg LD and i3 imgartant 1o inveati




Table 3:- First line biu:.htrticnl investiga
ErammonaEmia

Urea |plasma)

Bl gases F'aprnfu*-' albakesis Iu.hnllrmﬂ
egtabaned hyperammomesio dug
atimilation of the resgiratary cenire, it is

Lactate (plesmalload)

Hﬁ-'gl'rtml-: 8 KOT a feature of urea eyele
d-titl.ri Melteen gaidelzes e aveagation of

alyveacrm]
Uring ke tenes Ir\trtut-:l in digorders of erganic aszid
mefobalism

Table 4:- Specialised Metabolic Investigations

Arira scids (plagma) A raiged glrtaming {and alaniee amd asparagiee) 5 a
mon specific feature of all urea cyele defecta
Sitrulling i3 increased (X 100 poewmal) s
argininesuccirate synthetase deficiency and (= 10
mormal] in arginineducdirate kase deficiensy.
Gitruling is reduced” absent in RASS/OTE
and CF5 defizicney. Arginine is increased (10-200
mormal) in arginase deficiency and redused in
ather urea cyele enzyme defects
Disgnastic for arginFnsucsinic acidusia
[Argininesuscirabe and anfrydeides), HHH, lysinusz

Organie acids (urine) iged orotic acid is fousd i some urea epcle
defectaDiagrastic of arganic acid and farty acid
amdation disoederd inwhich here id o e peadary

i reage in ammank.
: acid (uring) Ir urea cvche daoeders where carbamay| phegphste
[CF) acumulated there i increased produetion of
ofie acid
Disgnadtic of fatty acid ool argasie scid disorders




Table 5:- Enzyme and molecular diagnostic tests for the
confirmation of Urea Cycle Defects

{Consult the Metmork Metabolic Assay Directery wew.metbionet and Senetics Testieg
Hetwork Directory weaw.ubginees for infermation on test availability).

Enzyme Defiency Enzymoiogy Salepdlar Tests

M= azetyl glutamate syeibsetase Lives *

Carbasry] phosphate syntherase Lives = {linkoge]

Ovrithine Trandoarborybiae Lines #

Cultured fibroblists

Arginosaesinic acid synthetage

Arginosuceinic acid lyase Eryibrocyies = { Sequenzing)

Cultured fibreblasis

Arginame Eryihrocyies [ Sequencing)
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