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= Discuss acute/emergency management of IEMs,
= Review broad categories of IEMS.

= Focus on Board favorite zebras.

= Complete the Board prep. Objectives inumost
recent 2006 edition.

= E%egrate the “Laughing your way through Boards® =
S.

IS usually stressful.topic.




What we WON'T DO

s Memorlze rfTetabﬁllcpathways

H

= Mention, think of, or utter the enzyme a-
ketoglutarate dehydrogenase
complex.

= Laugh at, throw bagels or coffee at, or
wise mock Drew.




IEM Board/Pre Goals

= Recognize — Inherltance-p- s
~_— Urea Cycle defects = |ndication for genetics

— Oreferlo edidsmizis = Eval of hypoglycemia
— S+S of CHO disorders . :
= Eval of acidosis

— S+S of Galactosemia

— S+S of hyperinsulinism * Vitamin Rx for enzyme =
— Glycogen Storage Dz disorders
— Lipoprotein Disorders = Treat Hypoglycemia

Gaucher + Lipid Storage Dz = Natural Hx of PKU

anage Glycogen storage
diseases- Type 1



| I?a_pla —deterloratlon N an otherW|se WTI infant: =

ﬂ'SEpth'appearmg Infant or abnl sepsis such as
E.coli.

= Failure to thrive.
= Regression in milestones.

= Recurrent emesis or feeding difficulty, alterations
In respirations, abnl urine/body smell, changing

ﬂ@/iethargy Jaundlce Sz, Intractable hwcup._

N mas 3 yJoriMs.
| ary aversion- proteins, carbs.




Basic Principles:
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= Although individually rare, altogether they

are 1:800-5000 incidence.

= Broadly Defined: An inherent deficiency in a _
key metabolic pathway resulting In

— Cellular Intoxication

=nergy deprivation = «—*f"

"
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~ = Catabolic state induction —
ﬁg—k

(Sepsis,fasting,dehydration)
= Protein intake

= Change or addition of PO proteins, carbs;
etc... in formula




Assessment;

R —

~ = Detailed H+P E== S = **Dysmorphology does not
— Fevers = Physical Exam:
-Milestones - Vikals
— Level of alertness —
-FHX — Abnl activity/mvmts
-Mom’s GsPs — CV- perfusion

T questions
N —

Dysmorphology, hair,
mellﬁyes-conqea g
> megaly

euro- DIRs, tone, etc

— Skin-bruise, pigment, e
color




Emergency Management:

ife t reatemﬁg——— _

>an be

-==EVETTt-requmng rapid
assessment and
management.




J ho-response

+ Dialysis, lactulose =
Hic oxic NHZ e




" = Carnitine for elimination of © (- . Ao
through creation of carnitine esters.
= Sodium Benzoate, Phenylacetate for

Hyperammonemia elimination, s

— e — -
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Stable Patient, Now.what? -
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410 X Metabolic Diseases
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The Dauntin Differential LIst:

— e Mitgerioriclefell Disorelers
Hyper : e C|VCOgCN Stolage ———
~Newhot - : - Disordars

- : = HyperRsulinism

= Carbohydrate DISerEers

s | yvsosomal Diserders —

— Musggdlselcerte f'f]JJ‘:)db D&

ikediHunters HUHERS)

— Gaucher disease
Molybdenum Cofactor _ Tav-Sachs Disease

el Peroxisornel Disc

[Clefs

= SUlTitEerOXIe as:, DEJICIENE:
__Zellweggere (Cerabro-
Mete OfaC)e Hepato-renal)
" Cholesterol Disorders: S Elinked -

. A ray Aril ~Fre) |
= Leukodystrophies, other. .. Adrsniolsuiodysigpny

— Krabbe disease




Patient is stabilized. Now what:

M

o Br()ad DDx fOT‘IEI\/IS'scares people |
ﬁ“
= You can group into KEY features.

= Can focus on initial labs = Hyperammonia,
hypoglycemia, metabolic acidosis. E

= Can focus on Prominent neurologic features.
- ,, OCUS,0N Dysmorphlc features.

o
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THYyperammonemia o
— ~ Newborn:
—MarRébIWﬁithil\lH4—in an infant less than 24 .
—HOL, orfirst 1-2 DOL before protein intake

OCCUTIS.

= Often in context of large, premature infant with
symptomatic pulmonary disease.

= Very sick infant.
ﬁggjmown precipitant, unknown etiology (possible ..

»slow. delaye cycle initiation) With potential s
-30% death, 30-40% abnl

evo) If not treated.

= Does not recur after being treated.

e e - — ) — - . ———t
-y —

et .




— L D withhigh'Gap: N

— oK high

= *High to nl Ammonia

= Often present first 2-7 days of life after dietary —
protein introduced.

= Drunk appearance in infant.
Hy‘haVE"low WBC and Plts.

HHMAS CSF o




Organic Acidemias cont:

= Biotin Is vital cofactor in many pathways, defect results in:

= Severe deterioration, dermatitis, alopecia; |mmune
deficiency- candidal skin infections;. s

- ngh NH4, acidemic, ketotic like the others.

rawl eggs.



Amino Acidurias:

—— - —.
B —e— e — a
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— = Vaple Syruprunnerbisease
~ — Sweet smell of body fluid esp Urine.
— Classically develops in 15t week of Life.
— Poor feeding, emesis, lethargy and coma. —
— Periods of Hypertonicity. -

— Secondary Hypoglycemia.

ossible Metabolic Acidosis, hyierammoM

AVA"q‘ ()L -

iy



Amino Acidurias:

— Fresh Urlne‘UﬂC‘—‘aCId and Sulfite Dlpstlck ==

—
neuroelegic abnormalities are present, low
uric acid Is suggestive for molybdenum
cofactor deficiency and Sulfitex@xidase

Deficiency.

on't forget . Basic on_newborn scrn
on a‘.r@gﬂM'lﬁwed up.




For the Boards:

- —

. " o -~ A m—

* — Isovaleric Acidemia, think ISOTONER shoes smell

= \What defect may present with Pulmonary
Embolus?

= Homocystinuria- and thereafter may. ask which
supplement to initiate?

idexine-due to residual enzyme activitx. f
1erna : |

Cc Acidemia- Rx with large dese vitamin
B12

— Propionic Acidemia- RX with Biotin.




Urea Cycle Defects:

T)ne of the disorders is autosomaﬁecesswe |
E=“Sympt@m-fr-ee-per|od and then emesis->lethargy-->>COMA
= Key features:

— Possible Lactic acidosis
— *Absence of ketonuria* -
— NI to mild low Glucose




For the Boards:

———

et PO ——

defect and also

_ = Most common Urea cycle
~only X-linked:

= Ornithine Transcarbamylase Deficiency.




Fatty Acid Oxidation Defects

— e o ——

= ?’*’?mﬁ"somal
_—==_'=-E9(amples-areA\ACAD LCAD, VLCAD

= Defect in acyl-CoA Dehydrogenase, a mitochondrial duty,
and important in fasting state.

= KEY features:

= Acute attack of life-threatening coma with Hypoglycemia

D i nl
serum AAS

r"'c"éi§’51ye=|nheﬂtance** - e —




For the Boards:

- — —

= Fetal Defect in LCHAD may r'I -
- Prenatal course complicated by :
= Vaternal HELIEP syndreme

- -
o




'e“ﬁﬂt?’liﬁffh’at-’Glucosé, NH4, "II —
~ —pormal.

= 4 types with varying ages of onset, however,
classic form is Neonatal with onset in 15" week of
life. -

= Will present just like the other devastating IEMS.
Lethargy, emesis, hypotonia, seizures, etc...

%@Smrolled hlccups
ith 1

. Will require diet restriction.
= | ong term Is a devastating disease.







Galactosemia:

— — 2

of Life: Presents with Hyoo0 v cemia, |

= First 1-2 wks

= Secondary to intolerance of Galactose. will be in baby’s first
meals of breast milk or lactose containing formulas.

= Also index of suspicion for GramNeg or E.coli sepsis. e
= Dx assisted by

= Confirmation by activity in

@verse sequelae include Cataracts, MR, persistent liver

ICE;

auna




For the Boards:

= ich is wors 5—~-—=—
—_— N =SSenlalN=ructosura
— Inherited Fructose Intelerance

= |nherited Fructose Intolerance

— Occurs after ingestion of Fructose (sucrose= glucose +
fructose)

— Severe and life threatenlng Intoxication of F-1-POA4.
————- .
5 and. pre @Uﬁdlﬂ@?ﬁﬁd

\ ay also present S|m|Iar to Galactesemia.
— Life long avoidance of fructose.




Glycogen Storage Disorders:

-~ —

.= Shortly-after-birth: Severe lifethreatening Hypoglycemia
— LAclc acldosis —due to isolated glycolysis of G6Po

— Increased association with epistaxis -

= Management requires 1V_glucese, and then as outpt, close
NG corn-starch or glucose solution.administration.te

achieve closetomlielucese heneostasis. '
- and meals. Continuous:nighttime glucose
Infusions up to the age of 2.




= Normal Glucose

= Do to an accumulation of glycogen in lysosomes.

= **Ancient city of Pompeii was destroyed by Mt. Vesuvius- 79 AD** —

= Manifested by massive ,
Hepatomegaly,

— Attempts at enzyme replacement ongoing. -



Mitochondrial Disorders:

~= = S — B
-—— e e

-=-—va'n‘at|0ﬂ-o*f-p‘resentat|on

= |nfantile/Neonatal: may present with
encephalopathic picture, regressed mllestones
cerebral cortical atrophy.

= Generally lab findings of:




Leigh’s Disease

— P

i t—
-

A SRt facroslichancsiplggaity

= = Due to defects in the mitochondrial electron

transport chain.

= May have devastating presentation with significant. ..
developmental regression.

= Unfavorable natural history.

Vlaysrespend tohost of supplements. et
_ | _ -!*
OCHERERAICISOr completion.

"

— MELAS, MERRF, Leber's HON



Leukodystrophies:
SRcbbediSeaser ————
- — Type 1- “Infantile”= irritability, hypertonia,

= hyperesthesia, and psychomotor arrest, followed by
rapid deterioration, optic atrophy, and early death

— Type 2- Late infantile
— Type 3- Juvenile -
— Type 4- Adult

= A demyelination disorder due to:CNS
mulation of galactosylceramide.

_—
ﬁ;noss ,ggﬁj@ﬁ‘rbphy on —
MR!,"EW nd definite evidence

of deficient GALC assay in WBCSs or skin
fibroblasts.
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“ — Infantile Vs chronic
juvenile
— Organomegaly
— Bone pain
— Easy bruisability

— **low Plts,
oscleresis, and lytic

LV SESEMA
E' 3 . [ | n ‘-F'.ﬁ (ol
FOCISRIEREYRIIIEETE

ISELEELS

ACEST™

———

- - - . "y 4
e —  ——

— Progressive neurologic
degeneration Iin first
YOL and death by age
4-5 Y0 -
— AR inheritance with
classic Jewish
Ashkenazi relationship.

sed startle reflex

— o
yone lesio
— — Cherry red macula

“Clumsy Gaucho
cowboy”

— Macrocephaly




Peroxisomal Disorders

= Typical and easily
recognized dysmorphic
facies.

= Progressive degeneration
of Brain/Liver/Kidney, with

death =6, mo_ after onset.

When screening,ior PD

oytelisserum Very Lone

lall '




Further Evaluation in IEMSs:

= = Head CT, MRI, Ophtho, Audio, EKG,
g‘*a—c
EEG**
= (Genetics consultation.
= Peds Neuro consultation.

B i



Random Questions for the Boards:

“Amino Acids resp@ﬂsi e for MSUD?
ﬂ—vmﬁ'e?teumne,—lsoleucme
= Name 1 of the 3 classic Metal Storage disorders?

= Menke’'s Kinky Hair Syndrome (X-link recessive)

USILSTINIPICGNIERE]
— “NMneumo= Wool Man Disease - white wool deposits.




Recognize that Smell;

= Bolled.Cabbage

= Tyrosinemiaor
hypermethioninemia

= maple syrup urine disease

- lsovalerlc acidemia or glutaric




Follow up Questions ?

= Name some cmMucopolysacchandoss’?
-=="1HBTTters-(X-I1nked, no corneal clouding)
= Hurler’'s (presence of Corneal clouding)
= Morgquio Syndrome (nl I1Q, short, cloudy cornea) *tattoo on FI
= -How are mucopolysaccharidoses Diagnosed?
= Urine MPSs, definite with' SKin"FilerekiaSitEX
- How to treat Neonatal vaerinsulinism?

Aroar ssweneuro deterloratlon What eise might be
deficient?
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