o Baseline lab #ilsswenuragamm
o CBC:
o WBC 22,000
o Platelet 450,000K
o Hgb/HCT= 10.2/33
o Blood glucose= 350
o Elyte Na 135 K 4.2 CI 101 Bicarb 13 Anion Gap=21
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o Vital signs: O uwndilsemenunagaam Ussiiwindn gfl ngaendewuds & mild-
o HR 119 bpm BP 80/60 RR moderate dehydration 31w IVF uaz consult gusawiie
35/min PBnwriazdesalulsenenuiadininnsalsl?
o Physical exam:
o Alert active infant
o Dry lips
o Diffusely tender abdomen
No guarding Decreased
bowel sounds
o Capillary refill <2 seconds
[l [l

o Diagnosis: significant iron overdose with moderate
dehydration
o Symptomatic with vomiting and diarrhea
o Acidosis
o Leukocytosis with hyperglycemia
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Iron preparations available in the market

Iron Formulation Elemental Iron (%)

lonic
Ferrous chloride 28
Ferrous fumarate 33

Ferrous gluconate 12

Ferrous lactate 19
Ferrous sulfate 20
Nonionic 982
Carbonyl iron 467

Polysaccharide iron

Pathophysiology of iron poisoning

[

o Iron is available in myoglobin, hemoglobin and
cytochromes

o It can undergo redox reactions, changing from
ferrous (Fe2+) to ferric (Fe3+)

o Normally iron is absorbed in the duodenum and is
either stored as ferritin or transported to different
organs via an iron-binding protein, transferrin

o Absorption, transport and utilization of iron is
strictly regulated

o Absorption is usually limited at therapeutic dosing

o Iron toxicity occur in 5 stages

o Gastrointestinal damage (0-6 hours after ingestion)
o Occur from local corrosive effects of iron
o Permits excessive absorption of unbuffered iron ions into the
systemic circulation
o Systemic absorption (6-24 hours after absorption)
o Unbound irons can cause oxidative damage to tissues
o Inhibit oxidative phosporylation process in the mitochondria
causing lactic acidosis
o Decreased thormbin formation leading to coagulopathy
unrelated to hepatotoxicity

Pathophysiology of Iron poisoning Pathophysiology
I - ——
o Quantity of elemental iron is the primary o Oxidative stress
det_ermmant of toxicity o Iron in mitochodria disrupts oxidative phosphorylation
o toxic effects occur at 10-20 mg/kg elemental N . ) -
iron resulting in free radical formation and lipid
o Gl epithelia damage promote iron absorption peroxidation
o Upon absorption, ferrous iron ( Fe2+) is o Free iron also inhibits thrombin formation, resulting in
converted to Ferric iron (Fe3+) and an coagulopathy not related to hepatic damage
unbuffered hydrogen ion is liberated mResults in
o Transferin is saturated m Disruption of oxydative phosphorylation
o Increase in free iron m Metabolic acidosis
o Increased distribution to organs m [nhibition of thrombin leading to coagulopathy
Iron toxicity-clinical manifestation
[l [l

o Shock stage (12-24 hours after ingestion)

o Hypovolemia, acidosis, poor cardiac output, iron-
induced coagulopathy, lethargy, hypoventillation,
coma

o Hepatic failure (2-3 days after ingestion)

o Gastric outlet obstruction (2-8 weeks) due to
corrosive damage
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Summary of clinical effects of iron

toxicity
|

o Local corrosive effects
o Oxidative damage to GI mucosa

o Multiorgan damage including direct toxicity to liver,
lungs and heart

o Increased proton formation from oxidized iron leads
to metabolic acidosis

o Inhibition of thrombin formation

Stages of iron poisoning and

pathophysiology
.

Clinical
stage

Symptoms Pathophysiology

I-local effects

Nausea, vomiting,
( within 6 hrs) i

) Direct oxidative damage to
abdominal pain

gastric mucosal

II- latent phase

Gi symptoms resolved,
(latent 6-24 hrs) i

metabolic acidosis
ensued

On going free radical damage

I1l- shock stage Hypovolemicshock, | Inhibition of cellular respiration
coagulopathy, acidosis | On going oxidative damage
W\ Hepatic failure Direct uptake of iron into
(2-3 days) reticuloendothelial system
Vv Gastric outlet obstruction Stricture and scaring from

corrosive injury

Management

[

o Initial approach

oABC

oHemodynamic stability
o Limiting absorption

oWhole bowel irrigation with Colyte®
o Giving antidote

odeferoxamine

Predicting iron toxicity

[

o fron fevel
o Peak level occur 4-6 hours after ingestion
o Level > 300mcg/dL — gastrointestinal symptoms

o Level > 300-500 mcg/dL- gastrointestinal with
systemic

o Level > 500 mcg/dL- significant morbidity/mortality
o Abdominal radiographs
o follow efficacy of WBI in removing iron tablets
o CBC + serum glucose

o WBC > 15,000 mm3 and serum glucose of 150 mg/dl
o Elyte

o acidosis secondary to dehydration and as a direct
toxic effect of iron on cellllar respiration

Laboratory studies

[

o Labs used as surrogate marker of toxicity

o Serum glucose > 150 mg/dL and WBC > 15,000
(unreliable when negative)

o Serum iron > 300 pg/dL (interpret with care
depending on absorption time)

o TIBC > [serum iron] but TIBC can be elevated as an

acute phase reactant ----no value in predicting
toxicity

How reliable is the radiograph?

[

o Adult formulation with high iron contents F .
are more likely to be radiopague

o liquid and chewable vitamins with iron
are less likely to be radiopague

o Careful clinical observation is required
with or without x-ray findings

o patients with significant history of
ingestion and/ or significant symptoms
should be worked up and
decontaminated
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Deferoxamine in acute iron poisoning

[

Binds Fe 3+ ions in cytoplasm and mitochondria

Effective in decreasing toxicity to cellular respiration

Effective at preventing complications of iron poisoning

o when administered early and in conjunction with whole bowel
irrigation

adverse effects occur when given as RAPID intravenous

infusion

o tachycardia, hypotension, shock, erythema and urticaria

o Prolonged use > 24 hours have been associated with

ARDS(ALI)

r1 DFO-iron complex enhances growth of Yersinia and
Aeromonas

O oo

o

Vin Rose Urine after chelation with deferoxamine

Progress

[

o gihslasums refer Tu sw dmdn diulsid polyethylene glycol
o refer glhedaluds sw. gud

o ldsunisvin whole bowel irrigation 4 18 ax ndshu

o Serum iron 170

o Plan discharge wssvih whole bowel irrigatioin

O 72 a néshu diledl massive gastrointestinal bleeding
uaz DIC

o Wwblood products uaz supportive care
o Discharge  day 6

5102015

[

Asymptomatic | OnlyGi
SYmpIoms present
History of ingestion | +[>60marka

| " 3
T 20-80 ma/kg Obtain abdominal radiograph and
[<20mafka) | orunknown —  add h‘w.-nxui- nf\;ia:myk‘lu

1
I Conzider an abdo: ! b 1Fe]

Iavage and Wi, |4 hours postingestion
500 pg'dL or 500 jg/dL, metabolic
unavailable, AND ACIAORIS, OF SyMpTams |
B5ymptomatic with. davolop or persktent
Asymptomatic ot L normal acid baze status
¢-8hours .
i |

Clinically
Stable?

e
25 clinically indicated

3

Prevention

[

oKeep medication in a locked
cabinet

oNever say medicine is candy

oPick up medicines when they are
dropped on the floor

oNever store medication or
chemicals in containers that used
to contain food
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