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Objectives

e Describe the symptoms associated with iron
deficiency and iron deficiency anemia

e |dentify the correct laboratory tests to evaluate for
iron deficiency and iron deficiency anemia

e Summarize appropriate treatment strategies for iron
deficiency and iron deficiency anemia
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Case #1

18mos F presents for routine well child check

e Parents have no concerns

e Diet: transitioned to whole milk out of sippy cup, good variety
of table foods

e Sleep: sleeping through the night, takes 2 naps during the day
e Potty: soft stools daily
e Growing and developing appropriately
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Case #1

18mos F presents for routine well
child check

e T379C, HR 110bpm, RR 28, BP 86/45
e Exam largely unremarkable

e Routine POCT Hb 6.2

— Where do we go from here?
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Iron is Important in Growing Children

e |[ron receptors exist on almost every cell in the body

e |ronisimportantin:
— RBC production
— Brain development (myelin synthesis)
— Dopamine synthesis
— Immune cell growth, differentiation & certain cell-mediated immunity
— Enzyme-driven aerobic metabolism
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Musallam KM, Taher AT. Iron deficiency beyond erythropoiesis: should we be concerned? Curr Med Res Opin. 2018 Jan;34(1):81-93.


Presenter Notes
Presentation Notes
Before we delve into the appropriate management of this 18 month old, I wanted to review why we care so much about iron deficiency. 
From my standpoint, iron is very important because it is a building block for your red blood cells, but there are actually iron receptors on almost every cell in your body. This means that being iron deficient has a wide variety of downstream effects, even more than those that I have listed out here. 
Iron is involved in myelin synthesis and brain development, which means that prolonged periods of iron deficiency can lead cognitive defects 
In addition, iron is a necessary cofactor for dopamine synthesis. Thinking about all of the things dopamine is necessary for, it’s very clear that iron deficiency can lead to worsened anxiety, depression and increased sleep problems 
In addition, iron is an important part of the immune system, as it is an important factor of immune cell growth and differentiation as well as certain cell-mediated immunity
Iron is also necessary for enzyme-driven aerobic metabolism, which indicates why iron deficiency can lead to worsened exercise endurance. 


Iron Deficiency is VERY Common

e Most common in toddlers and adolescent females
— 13.5% of toddlers between 1-2 years old
— 7.1% of children < 5 years old
— 10-16% of females between 12-19 years old

e Also common in breastfed infants > 6 mos old
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Gupta PM et al. Iron, Anemia, and Iron Deficiency Anemia among Young Children in the United States. Nutrients. 2016 May 30;8(6):330.
Looker AC, Dallman PR, Carroll MD, Gunter EW, Johnson CL. Prevalence of iron deficiency in the United States. JAMA. 1997 Mar 26;277(12):973-6.


Presenter Notes
Presentation Notes
Unfortunately, despite all of those downstream effects, iron deficiency is actually very common. 
These are the most recently reported prevalences, noting that it affects around 13% of toddlers between 1-2 years old, 7% of children < 5 years old and between 10-16% of teenage females. Iron deficiency is also very common in breastfed infants, though prevalence has not been reported recently due to routine iron supplementation. 
Unfortunately, these numbers are likely under-reported as the current screening practices are suboptimal and likely missing a large population of patients with true iron deficiency.



Iron Balance is
Maintained By
Absorption from
Intestine

Absorption is regulated by hepcidin:

J iron 2 { hepcidin = 1 iron absorption

Normal iron = I hepcidin = decreased absorption

Andrews NC. Iron homeostasis: insights from genetics and animal models. Nat Rev Genet. 2000 Dec;1(3):208-17.
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Presenter Notes
Presentation Notes
It’s also important to note that iron balance is maintained by the meticulous regulation of iron absorption from the intestine because there is no regulated pathway for iron excretion. 
Normal distribution of iron in the body is shown here. 
Anywhere from 0.5-2mg of dietary iron is absorbed each day through the proximal small intestine 
This intake is balanced by the loss of a similar amount of iron through blood loss and in the sloughing of skin and mucosal cells 
Most iron is found in the erythroid bone marrow and in mature erythrocytes, contained within the heme moiety of hemoglobin 
Iron for new red blood cell synthesis is primarily supplied by reticuloendothelial macrophages, which recycle iron from old red blood cells 
Circulating iron is bound to transferrin, though only 0.1% of total body iron is found in this transit compartment 
Transferrin delivers iron to developing erythroid precursors as well as to other tissues of the body. 
Stored iron is primarily found in the hepatocytes of the liver. 
This distribution of iron can be altered in response to iron deficiency

Absorption of iron is regulated by a hormone called hepcidin, which functions to block absorption of iron in the gut. When the body senses iron deficiency, it decreases the amount of hepcidin in the body which then increases the iron absorption. Alternatively, when there are normal iron stores, hepcidin is increased which then blocks absorption of iron. 



Iron Deficiency Occurs with Limited In/Excess Out

e |ron deficiency occurs as a result of:

— Not enough iron getting in:
e Poor diet, excessive milk intake
e Poor absorption
e |ncreased requirements during time of rapid growth

— Too much iron going out:

e Heavy menstrual bleeding
e Gl blood loss: IBD
e Blood Donation
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Presenter Notes
Presentation Notes
Because it is so tightly regulated, iron deficiency occurs as a result of two general things: either not enough iron in or too much iron out. 



Iron Deficiency in Infants

e |ron transfer from mother to fetus occurs primarily
during 3" trimester
e Term infants receive full “endowment”

— Sufficient stores for 4-6 months
— lron supplementation should be started by 4-6 months

e Premature delivery means less time for iron transfer
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Presenter Notes
Presentation Notes
We mentioned earlier that iron deficiency is common in infants. 
Iron transfer from the mother to the fetus occurs primarily during the third trimester, indicating that term infants receive a full “endowment’ of iron, which ends up being about 75mg/kg. In preterm infants, the iron stores are significantly less because there has been less time to transfer over from mom. 
As we all know, the growth in infants is very rapid, which means they require significantly more iron. Unfortunately, this means that the endowment that they receive from their mom is used up within the first 4-6 months of life for a term infant and even sooner in preterm infants  
Unfortunately, breast milk does not contain a very large amount of iron, which means they need additional supplementation to maintain iron stores. 
Formula is fortified with iron, so those infants do not have the same risk factors 


Cow’s Milk and Iron Deficiency

e Very little iron in milk (<1.5mg/L)
e Not well absorbed (only ~10% absorbed)

— Iron content in breastmilk similar, but 20-80% is absorbed
e Too much milk =2 not getting enough other foods
e Limit milk to 2 cups per day (16 ounces)

— In those with severe anemia, eliminate milk completely
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Presenter Notes
Presentation Notes
As children get older, particularly in the toddler years, excessive milk intake is also a significant risk factor for the development of iron deficiency. 
Similar to breastmilk, there is a very small amount of iron in milk and it is very poorly absorbed. 
In addition, we have all met a toddler who uses milk as their only form of nutrition. Filling up on milk before meals means they are not getting enough other foods, which means even less iron intake.
Interestingly, the protein in cow’s milk actually blocks absorption of iron. In addition, drinking a large amount of milk can be very hard on the gut, creating microbleeds that may not be visible to the naked eye and may not even be picked up on fecal occult because bleeding can be intermittent. 
In general: for all toddlers, milk should be limited to only 2 cups per day. For those who have severe anemia, we actually recommend completely eliminating milk from the diet. 


What is Heavy Menstrual Bleeding?

e 7-2-1 Rule:
— Bleeding for more than 7 days
— Changing pad/tampon more than once every 2 hours
— Clots larger than 1 inch in diameter

e Any degree of bleeding interfering with quality of life
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Case #1

18mos F presents for routine well
child check

e T379C, HR 110bpm, RR 28, BP 86/45
e Exam largely unremarkable

e Routine POCT Hb 6.2

— Where do we go from here?
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Presenter Notes
Presentation Notes
Alright, returning back to our case with the asymptomatic 18mos F with a hemoglobin of 6.2 on routine POCT…


Iron Deficiency in Toddlers is often Asymptomatic

e Toddlers can be asymptomatic

— This is often a chronic anemia that develops over time,
allowing the body to compensate (vital signs will be stable)

— Parents often will not notice a change in behavior or
energy level

— Often caught on routine screening at well child check
e Retrospectively, parents may report PICA symptoms
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Presenter Notes
Presentation Notes
This is actually one of the most common stories that we hear because iron deficiency in toddlers is often asymptomatic
The mechanism of this anemia is chronic in nature and develops over a prolonged period of time. This means that the body has time to slowly compensate and learn to deal with a lower and lower hemoglobin. Vital signs will often be stable and parents will be completely surprised by the severity of the anemia that can be present as the toddler has continued to have excessive energy. 
Depending on the severity of the anemia, a murmur may be heard on exam but this can be soft and may be the only potential sign. 
Once it has been discovered, parents may retrospectively report some additional symptoms that they hadn’t thought much of previously (chewing on ice, eating paper, etc) 


PICA is a Side Effect of Iron Deficiency

e Craving non-food items:
— lIce
— Dirt
— Cardboard (books, boxes)
— Paper
— Cornstarch

— Soap, Detergent
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Presenter Notes
Presentation Notes
Which brings us to one of the most interesting symptoms: PICA, where patients will crave non-food items. 


®)

Iron Deficiency in Adolescents is Often Symptomatic

e Fatigue e Increased psychiatric symptoms:

e Headaches — Anxiety

— Depression

. . . .
Dizziness, lightheadedness — Mood changes

e Decreased exercise performance e Hair loss

e Impaired cognition e Muscle weakness

e Restless legs and poor sleep

Difficulty concentrating

Y e

Martens K, DeLoughery TG. Sex, lies, and iron deficiency: a call to change ferritin reference ranges. Hematology Am Soc Hematol Educ Program. 2023 Dec 8;2023(1):617-621.


Presenter Notes
Presentation Notes
Conversely, iron deficiency in adolescents often presents with symptoms, though these symptoms are non-specific and can include symptoms that we don’t typically think of in association with iron deficiency. 
- The standard symptoms that everyone thinks of include increased fatigue, headaches and dizziness/lightheadedness but there are a significant other number of features that can be seen as well 


Natural Course of Iron Deficiency

Depleted Iron Stores: Iron-Limited Erythropoiesis Iron Deficiency Anemia:
Ferritin 4, Ferritin ¢, Ferritin 4
TIBC Normal TIBC ™ TIBC ™

Reticulocyte Count Normal Reticulocyte Count Reticulocyte Count |,

Hemoglobin Normal Hemoglobin Normal Hemoglobin {,
MCV Normal MCV {,/Normal MCV |
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Presenter Notes
Presentation Notes
I promise we will get back to our case soon, but I also wanted to go through the natural course of iron deficiency so that I can hopefully convince everyone that the current screening practices are inadequate to truly catch iron deficiency. 

All of that to say, anemia is actually a very late finding in the course of iron deficiency. If we can catch these patients sooner in their course, perhaps during the depleted iron stores phase, they could start iron supplementation and potentially even fix the issue before it leads to anemia and the more significant symptoms or downstream effects. 


Diagnosing Iron Deficiency

e Clinical History:

— Nutrition Assessment

— Bleeding History

— Concerns for malabsorption
e Physical Exam:

— Pallor

— Tachycardia, heart murmur

e Labs: CBC without diff, Ferritin
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Images obtained from ASH Image Bank



Presenter Notes
Presentation Notes
Hypochromia
Microcytosis
Thrombocytosis 

At a bare minimum, point of care hemoglobin. Though this gives you the least amount of information 


Is a POCT Hemoglobin Sufficient?

e |f standard screening in your office is a POCT
hemoglobin, an empiric oral iron supplementation
trial is reasonable
— This method will miss some patients with iron deficiency
— Recommend repeating labs in 1 month (ideally with a CBC)
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Diagnosing Iron Deficiency

e There is no gold standard test for iron deficiency
— Decrease in hemoglobin is a late finding!

e |ron Studies:
— Serum iron reflects iron intake over last 24-72 hours
— TIBC evaluates level of circulating iron transport protein

— Ferritin is the best test:
e 9mos — 11 yo: serum ferritin < 20mcg/L
e > 11yo: serum ferritin < 30mcg/L
e Heavy menstrual bleeding: serum ferritin < 50mcg/L

Powers JM et al.; American Society of Hematology 2026 guidelines for diagnosis of iron deficiency. Blood Adv 2026
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Presenter Notes
Presentation Notes
TIBC = total iron binding capacity 
The only thing to cause low ferritin is iron deficiency 


Ideal Ferritin Level has Not Been Established

e Ferritin is an acute phase reactant
e Definition of iron deficiency in pediatrics: <15*

— This was based off observed values in a sample population,
with the cutoff being at the lowest 2.5%

e This assumes a Gaussian distribution
e Between 30-50% of women have absent iron stores in their marrow

— Iron needs are different in periods of rapid growth
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Martens K, DeLoughery TG. Sex, lies, and iron deficiency: a call to change ferritin reference ranges. Hematology Am Soc Hematol Educ Program. 2023 Dec 8;2023(1):617-621.


Presenter Notes
Presentation Notes
Established reference ranges were based off of balues observed in 95% of individuals within a sample population., but this assumes a Gaussian distribution and the fact that only 2.5% of values are pathologic 
- However, other studies show that between 30-50% of women have absent iron stores in their marrow – so does this cutoff make sense? 


Ideal Ferritin Level has Not Been Established

e Prior studies have shown:

— Administering iron to women with ferritin < 50 ng/mL
significantly improved fatigue

— Restless leg symptoms improve once ferritin > 75ng/mL
has been achieved

— lron absorption does not return to steady state until
serum ferritin is > 50ng/mL
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Ideal Ferritin Level has Not Been Established

c blOOd advances ISSUES ~ LATEST ARTICLES -~ GUIDELINES COLLECTIONS ~ AUTHOR CENTER ~ ABOUT

REVIEW ARTICLE | SEPTEMBER 16, 2026

American Society of Hematology 2026 guidelines for diagnosis of iron deficiency

Jacquelyn M Powers &4, Ming Yeong Lim, Maureen O. Achebe, Imo 1 Akpan, Michael Auerbach, Megan C Brown, Maria Paula Cardenas, Caroline Cromwell,
Thomas G. DeLoughery, Robert E. Fleming, Martina Fraga, George Goshua, Paula D. James, Adam K Lewkowitz, Jori Ellen May, Grace Nnadozie, Frances Ogunnaya,
Guillermo J. Ruiz-Arguelles, Michelle Sholzberg, Layla Van Doren, Angela C. Weyand, Michelle Paula Zeller, Muayad Azzam, Ali Choaib, Qais Hamarsha,
Hassan Kawtharany, Jana Khawandi, Reem A. Mustafa

M) Check for updates

Blood Adv bloodadvances.2025015950.

https://doi.org/101182/bloodadvances. 2025015950 Article history

B Akron Children’s



Ideal Ferritin Level has Not Been Established

e Hematology cutoffs:
— 9mos — 11 yo: serum ferritin £ 20mcg/L
— > 11yo: serum ferritin £ 30mcg/L
— Heavy menstrual bleeding: serum ferritin < 50mcg/L

A diagnosis of iron deficiency does not require anemia,
anemia is a late finding
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Case #1

18mos F presents for routine well
child check

e T379C, HR 110bpm, RR 28, BP 86/45
e Exam largely unremarkable

e Routine POCT Hb 6.2

— Where do we go from here?
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Case #2

16yo F presenting with persistent
headaches and decreased endurance

e T379C, HR 120bpm, RR 18, BP 107/65
e Exam largely unremarkable

e Routine POCT Hb 6.2

— Where do we go from here?
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Tale of Two Case‘s

18mosF  [Ws 16yo F &

e Asymptomatic e Symptomatic

e Vital signs stable e Tachycardic

e Exam unremarkable e Exam unremarkable
e Hb6.2 e Hb6.2

Where do we go from here?
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When Does IDA Require Admission?

e Symptomatic anemia:
— Shortness of breath, headaches, near-syncope
— Fatigue typically does not qualify
— These are not the patients diagnosed incidentally

e Vital sign instability
e Ongoing blood loss
e Hemoglobin <5
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The ASH-ASPHO Choosing Wisely Campaign: 5 hematologic
tests and treatments to question
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Julie A. Wolfson™® @ | Marianne Yee'*>© | Lisa K. Hicks'®

Bottom Line: Don’t transfuse pRBCs for IDA in asymptomatic
pediatric patients when there is no evidence of hemodynamic
instability or active bleeding.
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Why are Transfusions Less Helpful in IDA?

e Transfusions are not benign: reactions, blood-borne
infections, RBC alloimmunization, volume overload, etc

e Transfusion does not correct IDA
e |DA is often chronic, so cardiovascular instability is unlikely

e |ron therapy (oral or IV) is effective in correcting anemia as
long as there is no ongoing bleeding/hemorrhage
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Oral Iron Supplementation is First Line

e Oral iron supplementation is first line

— Dosing:
e Children: 3mg/kg elemental iron daily
e Adolescents: 65mg elemental iron daily

— Dosing more than once daily increases hepcidin levels,
which will decrease absorption
e Creates more side effects without much benefit

e Must also address underlying cause
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Moretti D et al. Oral iron supplements increase hepcidin and decrease iron absorption from daily or twice-daily doses in iron-depleted young women. Blood. 2015;126:1981-1989.



Best Iron Trial

e Double-blind, randomized clinical trial of infants and children with nutritional IDA
e Compared ferrous sulfate vs iron polysaccharide complex

. Hemoglobin Concentration Over Time

= *Ferrous sulfate better at
= 171 _f_".”."ffﬂf"-‘f—i improving anemia
g 1 = — — i _J_
2 o = - *Giving iron in a low dose,
E 91 3 S i once per day, was effective
g
s ¢
g |-
=

3 ; ; : i D
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Powers JM et al. Effect of Low-Dose Ferrous Sulfate vs Iron Polysaccharide Complex on Hemoglobin Concentration in Young Children With Nutritional Iron-Deficiency Anemia: A Randomized Clinical Trial. JAMA.
2017 Jun 13;317(22):2297-2304


Presenter Notes
Presentation Notes
Includes infants and children aged 9-48 months with nutritional IDA 
Everyone was given 3mg/kg of elemental iron once daily as either ferrous sulfate drops or iron polysaccharide complex drops for 12 weeks 
Primary outcome was change in hemoglobin over 12 weeks. 
Secondary outcomes included complete resolution of IDA, changes in serum ferritin and TIBC and adverse effects
As far as results go, they saw a greater increase in hemoglobin with ferrous sulfate and a higher proportion of patients with complete resolution of IDA with ferrous sulfate. 
Median ferritin increased from 3 to 15.6 with ferrous sulfate compared to 2.0 to 7.5 with the iron complex. 


Iron and Vitamin C

e Vitamin C enhances absorption of iron
— Ferric iron (Fe+3) must be reduced to ferrous iron (Fe+2) before it can

be absorbed
— Vitamin C has anti-oxidant properties that can reduce ferric iron to
ferrous iron and prevents conversion to ferric iron

e Systematic review and meta-analysis looking at vitamin C +
iron vs iron alone found no difference in standardized mean

difference of hemoglobin and ferritin
— Need an actual RCT looking at vitamin C + iron vs iron alone
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Loganathan V et al. Treatment efficacy of vitamin C or ascorbate given as co-intervention with iron for anemia - A systematic review and meta-analysis of experimental studies. Clin Nutr ESPEN. 2023 Oct;57:459-468



What Should Not Be Given with Iron?

e [ronis best absorbed on an empty stomach
e Calcium blocks absorption of iron

— Avoid dairy within 1-2 hours of iron dose
e Tannins (tea, red wine) also block absorption

e Medications: acid blockers will block absorption

— Thyroid medications do not block absorption, but thyroid must be at
steady state to enhance absorption
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Addressing the Underlying Cause

Limited In Excess Out
e Limit or eliminate cow’s e Limit or eliminate cow’s
milk from diet milk from diet
e Encourage iron rich foods e Management of menstrual
e Gl referral if concerns for bleeding
malabsorption e Gl referral if concerns for Gl

blood loss and IBD
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Iron Rich Foods

e Eatright.org -- Academy of Nutrition and Dietetics

— PDF of iron rich diets for children and adolescents with
sample meal plan

e American Red Cross = Iron Rich Food and Iron Rich
Food Pyramid PDF

e Consider referral to nutrition
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+ American
\_/ Red Cross

Iron Rich Food Pyramid

Iron is an essential mineral that is needed
for healthy blood. You can get iron from
the foods you eat. This guide shows the
foods with the most iron to the lowest.

Try to combine nonheme iron foods with
vitamin C (for example, a glass of orange
juice) to increase absorption of iron.

Talk to your healthcare provider to
determine how much iron you need
every day.

Foods to avoid: Fried foods, butter,
mayonnaise, ice cream, chips,
cheesecake, fatty meat, duck,

gravy, bacon and sausage,
cream soups

Schedule to Donate Blood at
RedCrossBlood.org/Give or
call 1-800-RED CROSS.

Breakfast
Cereals

Beans Oysters Beef ofu Sesame Seeds  Clams Chicken Liver

Baked Potato

Broccoli

Apricof
Turkey
Eng Noodles
Tuna Bread
Sunflower Seeds Perch
Walnuts Halibut
Ham Salman
Green Pepper Pasta
Pecans
Bran Muffins Raisins
Paaches Spinach
Roasted Rice
Cashews Pistachios
Prunes
Roasted
Almands

dren’s



Iron Rich Breakfast Cereals
Many breakfast cereals are fortified with iron and other nutrients. Cereals can act as a quick and easy source of iron. Just pour some iron-fortified
dry cereal into a baggie for breakfast or a simple snack. Remember, it's best to eat iron-rich foods without milk.

Good

General Mills
General Mills
General Mills
General Mills
General Mills

General Mills
General Mills
General Mills
General Mills
General Mills
General Mills
General Mills
General Mills
General Mills
General Mills
General Mills
General Mills
General Mills
General Mills
Kellogg's
Kellogg's
Kellogg's
Kellogg's
Kellogg's
Kellogg's
Kellogz's
Kellogg's
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal
Post

Quaker
Quaker

COCOA PUFFS

CINNAMON GEAHAMS

FIBEE. ONE

FRANKENBERREY

CHEERIOS: honey nut. frosted. apple
cinnamon, berry burst, fraty
CURVES. frut & nut crunch
HARMONY

GOLDEN GRAHAMS

WHEATIES. raisin bran

LUCKY CHARMS

CINNAMON TOAST CRUNCH
KIX. berry berry

BOO BEREY

COUNT CHOCULA

COOQOKIE CRISP

FRENCH TOAST CRUNCH
PEANUT BUTTER TOAST CRUNCH
TERIX

REESE’S PUFF5

ATL BRAN: onginal with extra fiber
EGGO CRUNCH

RICE KRISPIES: frosted. berry
FRUIT LOOPS

APPLE JACES

RAISIN BEAN

SMORZ

FRUIT HARVEST: strawberry, blueberry
COCO-RO0S

MARSHMAILOW MATEYS
APPLE ZINGS

CINNAMON TOASTERS

TOASTY O°S: apple cinnamon, honey nut

BLUEBERREY MUFFIN TOPS
TOOTIE FRUITIES

COLOSSAL CRUNCH: original, berry
FROSTED FLAKES

TOASTIES, com flakes

CINNAMON CRUNCH

HONEY NUT OATS

Better
General Mills
General Mills
General Mills
Kellogg's
Kellogg's
Kellogg's

Kellogg's
Kellogg's
Kash1 7
Post

Post

Post

Post

Quaker
Quaker
Quaker
Quaker
Quaker

WHEATIES

CHEX, wheat

EKABOOM
COCOAKRISPIES

CORN FLAKES

SPECIAL K: plain. chocolatey
delight. red berries, vamlla
almond

FROSTED FLAKES

JUST RIGHT. fruat & nut
WHOLE GERAIN NUGGETS
RATSIN BRAN

HONEY BUNCHES OF OATS,

with almonds
BANANANUT CRUNCH
GRAPE NUT FLAKES
LIFE: plain, cinamon
HONEY GRAHAM
OATMEAL SQUARES.
cinnamon

OAT BRAN

CRISPY CORN PUFFS

Best

General Mills
General Mills
General Mills
General Mills

General Mills
General Mills
Kellogg's
Kellogg's
Kellogg's

Kelloge's
Kellogg's
Kellogg's
Kellogg's
Kellogg's
Kellogg's
Kaslu
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal
Malt-O-Meal

TOTAL comn flakes

TOTAL: raisin bran, cranberry crunch
TOTAL: whole grain

CHEX: com. rice. honey nut, multi-
bran. frosted

CHEERIOS. yogurt burst
CHEERIOS, multigrain

KIX

CRISPIX

FROSTED MINI WHEATS: plamn.
maple & brown sugar, strawberry
delight

ALL BRAN COMPLETE, wheat flakes
PRODUCT 19

COMPLETE oat bran flakes
SMART START strong heart
antioxidants

RICE KRISPIES

SHREDDED WHEAT

MIGHTY BITES, honey crunch
PUFFED WHEAT

PLAIN

PUFFED RICE

FROSTED MINI SPOONEERS
CRISPY RICE

CHOCOLATE

Honey graham squares

TOASTY O'S

nildren’s



Timeline to Improvement
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1 Month:
>-7 Days: Mild: Hb normal 3 Month:
™ Reticulocytes Moderate/Severe: Ferritin normal
>2g/dL increase
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When Should IV Iron Be Considered?

e Children who cannot take iron liquid or tablets
— Due to side effects or other medical conditions

e Children who failed oral iron (no improvement in 3 months)
e Children who have had IDA for a prolonged period

e History of medication nonadherence or poor follow up

e Recurrent IDA due to ongoing blood loss

e Severe IDA
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Cohen CT, Powers JM. Intravenous iron therapy in pediatrics: who should get it and when is the right time? Hematology Am Soc Hematol Educ Program. 2023 Dec 8;2023(1):630-635.



IV Iron Improves Labs and Symptoms Quicker

A Oral Iron B IV Iron
100 —_ 100
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g E 754 g g 75
L2 8 e
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Cohen CT, Powers JM. Intravenous iron therapy in pediatrics: who should get it and when is the right time? Hematology Am Soc Hematol Educ Program. 2023 Dec 8;2023(1):630-635.



Caveats to IV Iron

e Dosing based off total iron deficit

e Requires multiple infusions
— Multiple IV pokes
— Infusions take 2-3 hours

— Require insurance approval

e If referring for IV iron, please let family know that they will not
receive an infusion at their first appointment with hematology
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Caveats to IV Iron

e Side Effects:

— Allergic Reaction: much lower risk with newer products

— Fishbane Reaction: flu-like symptoms (myalgias,
headaches, nausea, dizziness, facial flushing)

e Unclear mechanism: potentially related to complement activation
by labile free iron

e Resolves within 24-48 hours following infusion

— |lron tattoo
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Caveats to IV Iron

e Risk of Anaphylaxis:
— lron dextran: 9.8/10,000
— lron sucrose: 1.2/10,000
— Ferumoxytol: 4/10,000
— Ferric carboxymaltose: 0.8/10000
— *Compared to a 1% risk with first generation products
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Fishbane Reaction

e Mild hypersensitivity reaction
e Due to complement activation-related pseudo-allergy (CARPA)
e Occursin 1/100 patients receiving iron sucrose
e Chest tightness/pain, joint pain, flushing
— Symptoms resolve after stopping infusion

— Symptoms do not typically recur when restarting infusion at slower rate
— Should not be treated with Epi or Benadryl, as this can exacerbate symptoms

e Role of premedications is debated, as these medicines can cause
side effects that are then attributed to the iron

e e



Delayed Reactions

e Much more common with iron sucrose
— Fever, arthralgias, myalgias, lymphadenopathy
— Begin hours to a day after infusion
— Typically resolve within 48 hours
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Factors Increasing Risk of Hypersensitivity

e Previous reaction to IV iron e Older age

e Fastiron infusion reate e Treatment with beta-blockers, ACE

e History of other drug allergy inhibitors

e Severe asthma or eczema e Pregnancy

e Mastocytosis e Systemic inflammatory disease
(RA, SLE)

e Severe respiratory or cardiac
disease e Anxiety (patient or staff)
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!Fr'.'.!'l'(l'f HSR . Moderate HSR Severe/life-threatening
tt(‘.i‘_lmg_, f ushlng,_ - As in Mild reaction + transient H5SR

urtlcane!_. SEreat Ol Dt - lus hest tightness, Sudden onset and rapid
heat, slight chest nausea, shortness of breath, aggravation of symptoms +
tightness, hypertension, 4

back/ ioint pains

wheezing/stridor,
periorbital edema,

', cyanosis, loss of
consciousness,
cardiac/respiratory arrest

Management

Stop iron infusion for 215
mins

Inform doctor

Management Of Monitor pulse, BP, resp

rate, O2 saturation corticoste | Treat as in moderate reaction

IV Iron Reactions At s s

Stop nfusion
Asiy Adrenaline im (0.5mg 1/1000)
= %10 ks, o Patient oriv (0. 1mg 1;'lDUl_JDJ
better deteriorating deteriorating S ARen
Restart iran ‘-:::Ei';“m“”"e i
infusion at 02 face ma-sk_
:;‘JSZ?‘:}' B ) Patient well $mmm— ACLS (if necessary)
Observe for 21-4 hr
Document event
Consider future
treatment strategy

Patient no

Patient no better
: : 7
Symptoms recur .

Stop iron infusio

ocument even
Rampton D et al. Hypersensitivity reactions to intravenous iron: gui@aNCES oS ization and management. Haematologica. 2014 Nov;99(11):1671-6.



Iron Tattoo

e \eryrare

e Caused by infiltration
and/or extravasation of iron
into the subcutaneous

tissue
e Purely cosmetic [ ._
o C b t 2 days after 5 weeks after
an be permanen o sion et
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Case #2

16yo F presenting with persistent
headaches and decreased endurance
e Routine POCT Hb 6.2

e Admitted and received 2u pRBC with
improvement in hemoglobin to 9.8
— Where do we go from here?
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Patients who have Received pRBCs Still Need Iron

e pRBC transfusion # iron infusion

e [ronin pRBC transfusion exists inside RBCs

— It is not available to make more RBCs

— lIronis recycled from RBCs to make new RBCs, but will only maintain
hemoglobin at the level patient was transfused up to

— To continue improving hemoglobin, you need ongoing iron therapy
after transfusion
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Case #2

16yo F presenting with persistent
headaches and decreased endurance
e Routine POCT Hb 6.2

e Received 2u pRBC with improvement in
Hb to 9.8; started oral iron at discharge

e Seen 3 months later and Hb now 8.7
— Where do we go from here?
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Poor Response to Oral Iron

e [ncorrect diagnosis e Non-Adherence:
e Persistent etiology: — Difficult schedule (TID)
— Poor diet (ongoing milk — Side effects/taste
intake) e Malabsorption
— Ongoing blood |oss — Inflammation or underlying
e |nsufficient iron dose: Gl condition
— Dosing incorrect — Iron-Refractory IDA

— Duration too short
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Iron-Refractory Iron-Deficiency Anemia

e Rare autosomal recessive disorder

e Caused by genetic mutation (TMPRSS6)

— Gene inhibits the signaling pathway that activates hepcidin

— Mutation leads to uncontrolled activation, which then
decreases absorption of iron

e < 1% of cases of IDA

— Poor response is likely secondary to another reason!
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Helpful Resources

e Powers JM, O'Brien SH. How | approach iron deficiency with and without
anemia. Pediatr Blood Cancer. 2019 Mar;66(3):e27544.

e ASH 2026 Guidelines for diagnosis of iron deficiency

e AAP ID/IDA Clinical Report on Screening, Diagnosis and treatment of
ID/IDA

e Foundation for Women and Girls with Blood Disorders Podcast: 7-2-1,
Episodes 9 and 10

— Website also has very helpful provider handouts
Within ACH: e-consults, IDA order set
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Presenter Notes
Presentation Notes
Clinical Guidelines: will recommend screening adolescent females at least once with CBC and ferritin 



IDA SmartSet

e PC AMB Iron Deficiency Anemia

e Includes:
— Diagnoses and definitions
— History and physical exam features to assess
— Medications, including link to iron-rich foods handout
— Labs and follow up guidelines
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Potential Changes to Standard Practice

e Consider screening at risk children and adolescents with both
a CBC and ferritin to identify both IDA and ID

e Simplified oral iron dosing strategy:
— Children: 3mg/kg once daily
— Adolescents: 65mg once daily

e Consider referral for IV iron in children with persistent or
recurrent IDA
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THANK YOU!

QUESTIONS?
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