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Adult with iron deficiency

Is there severe® or
life-threatening anemia?

|
Yes

i

No

¥

RBC transfusion is generally indicated *

® Additional iron administration is generally
indicated after the patient has been stabilized.
= Refer to inset box for additional management

Are any of the following present?

s Lack of response to, intolerance of, or
inability to adhere to oral iron

= Surgery planned within the next two months

= Inflammatory bowel disease

® Gastrectomy or bariatric surgery

® Dialysis-dependent kidney disease

Yes

¥

|
No

¥

preferred.

considerations.

IV iron is generally preferred1

» Premedications generally are not used.
® The main considerations in choice of formulation
are cost and whether a single dose infusion is

® Refer to inset box for additional management

® Refer to UpToDate for drug information and
table that lists IV iron products and dosing.

Oral iron is generally preferred

= Dosing is once per day on alternate days
(or Monday, Wednesday, Friday).

® Duration of therapy depends on iron deficit
(typical range, six weeks to six months).

® Refer to inset box for additional management
considerations.

= Refer to UpToDate for drug information and
table that lists oral iron products and
their iron content.

Additional management considerations
s If anemic, check response to treatment in two
or more weeks (interval depends on acuity an

ease of testing) and periodically thereafter.
Refer to UpToDate for expected response.

m [f isolated iron deficiency without anemia,
chack ferritin after a course of treatment.

= Address lack of response with additional testin
as appropriate, such as testing for:
* Other causes of anemia
* For oral iron, conditions that interfere with a
* Ongoing blood loss

® Determine and address cause(s) of iron defici
such as:
s Lack of dietary iron (unusual)
» Conditions that interfere with absorption
+ Heavy menstrual bleeding

* Source of gastrointestinal blood loss,
especially for adults over 40 to 50 years



* Severe anemia generally refers to a hemoglobin level of =7 to 8 g/dL or
anemia with symptoms of hemodynamic compromise or cardiac ischemia.
RBC transfusion is the fastest way to raise the hemoglobin level in these
individuals, although some people may tolerate lower hemoglobin levels
without transfusion and may reasonably decline transfusions for
asymptomatic or mildly symptomatic anemia with a hemoglobin in this
range. One unit of RBCs contains approximately 200 mg of iron, which is
unlikely to completely replete body iron stores.

% Some experts will give a trial of oral iron first before using IV iron,
especially if resources or facilities for administering IV iron are limiting. IV
iron provides full replacement much more rapidly than oral iron and does
not cause gastrointestinal side effects. IV iron can be given in the second and
third trimesters of pregnancy but not the first trimester (due to lack of safety
data in the first trimester). Concerns about anaphylaxis with IV iron mainly
apply to a formulation that is no longer available. Minor infusion reactions
such as flushing and myalgias occur in < 1% of individuals and are generally
treated by pausing the infusion.






Your Primary Care Provider

Holistic Diagnosis and Coordination  Health
Approach Treatment of Care Promotion
‘ /"/’ﬁ\\)
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Causes and diagnosis of iron deficiency and iron
deficiency anemia in adults
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INTRODUCTION

* Iron deficiency (ID) is a major global health issue.

e Early diagnosis and treatment are crucial to prevent complications.

 EPIDEMIOLOGY

» Affects >12% of the global population, especially:
 Women of reproductive age

* Children
* |ndividuals in low- and middle-income countries

e US data: 20-65% of menstruating women have low iron stores.



By
N im
f
4 g §
] g
I ‘ w
. -m
............................ ceeieh ceecnada O Ml
I | mm
— g ¢
' - g
m m)
N
feo
-8 &)
[|]
y mm
: -8 23
g v a4
... . ]
i e mm
\ ¢
gt
[ _ T o
8 8 % 8
] - 1_.
(1z0z 01 0661) 034 A1A
eusue ayeds-esne ul abuey) abejuedisy

pezipaepueis-a0y

Syuow €721
Syuow 114
Syuow §-1
shep z-L
$hopo-)

o]
(&)

50
40
2

(%) 23jeAIq

200D —

Females

1is00
500

:

(uoneindod 000’00t Jed eqes) Sa1A

pezipiepuers-aby

aieak 6¢-6¢
wgah pE-0¢
2l 67-62
Lok §7-0
09k 61-61
ueah y1-07
1298 6-C
SIOA -7
SLUOw €2-21
Syuow 11-9
SLUOW G-1

pezipiepuels-aby

S1004 67-61
aeal 41-01
4eaf §-¢
S1eaA §-7
Suow €2-71
SO 11-9
SUIIOW G-
shep (2-L
shap 9-0

1S0D —
1DD0D —
S00 —

(uopiendod 000’00 /3d 3181) SQTA

g
y
o8
n
3
WH
28
il
35
i, &
242 36g
TP8 mewwyg
me guous
REHHE
§p8E0a0as
eU3000U0z
QERiaEncn
2
£
|
£
i MM P
TR
LT mm
meqmwwmw
nwmmm@““w
Meuﬁom.Aa
WWQ&mmmmm
mM%WﬁMmm
LEF0L0550
Uaniooung
[ mm
oo
& i=
nok 8
m)ﬁ mmme
mmmmummmw
FIEELELRy
i
ikl
s8a880ds}
| JAERHRATH] |
m
_ 8
m m % m
teedy 12
ggicd
mmmmmmmmm
TS
LN T
PN@M&MMWM
L L T



Causes & Risk Factors
Major Causes:
1.Blood Loss

1. Gl bleeding (ulcers, colon cancer)
2. Heavy menstrual bleeding
3. Frequent blood donation

2.Reduced Absorption
1. Celiac disease
2. Autoimmune gastritis / H. pylori
3. Bariatric surgery

3.0ther Causes

1. High-intensity athletics
2. Rare genetic disorders (e.g., IRIDA)



Causes and risk factors for iron deficiency in adults

Decreased intake

Vegetarian, vegan, or other diet with limited sources of iron

[n infants, use of unmodified (nonformula} cow's milk before age 12 months, or exclusive breastfeeding from age 6 to 12 months

Decreased iron absorption

Celiac disease

Atrophic/autoimmune gastritis

Helicobacter pylori

Bariatric surgery

Medications that reduce gastric acidity {unlikely to be the sole cause)
Genetic disorders such as IRIDA (rare)

Blood or iron loss

Heavy menstrual bleeding
Pregnancy and lactation

Gastric ulcer diseaze or gastritis
Colorectal cancer

Gastrointestinal telangiectasias, HHT
Bleeding dizsorders such as VWD
Gastrointestinal parasites

Frequent blood donation

Surgical blood loss

[atrogenic (frequent blood draws)

Hemodialysis




Stages of Iron Deficiency
1.Depleted Iron Stores (| ferritin, no anemia)
2.Functional Iron Deficiency (| TSAT, no anemia)

3.1ron Deficiency Anemia (| Hb, microcytosis)



Distribution of body iron in men and women

e
70kgman | 60 kg woman

ron stores - transterrin, ferriting | 0.7 ¢ 0.3¢"
hemasiderin

Hemoglobin 25 1.0¢

Myoglobin 0.14¢ 0.13¢
Heme enzymes 0.01 g 0.01 g

TOTAL 335 ¢ 2,34 ¢




Clinical Manifestations

Symptoms:

* Fatigue, weakness

* Pica (especially pagophagia—ice craving)
* Restless legs syndrome (RLS)

Physical Signs:

* Pallor

* Atrophic glossitis

 Koilonychia (spoon nails)



Peripheral blood smear in ivton deficiency anemia showing microcytic,
hypochromic red blood cells




Atrophic glossitis

Atrophic glossitis




Koilonychia (spoon nail) associated with iron deficiency
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Koilonychia (spoon nail) associated with iron deficiency




Angular cheilitis
Angular cheilitis in a patient with iron deficiency

O
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Diagnostic Workup

Initial Tests:
CBC: Hb, MCV, MCH

*lron Studies:
« Serum ferritin (best marker)
« Transferrin saturation (TSAT)

 Serumiron & TIBC



Diagnosis of iron deficiency in adults

Suspected iron deficency Findings in iron deficiency (selected examples)

History:
= Symptoms of anemia such as undue fatigue
= Pica, pagophagia, or restless legs syndrome
= Autoimmune gastritis or celiac disease
= Heavy menses or prior pregnancies

Is the ferritin low? = Gl bleeding or frequent blood donation

¥

Obtain serum ferritin with or without iron
studies (iron and TIBC, with calculated TSAT;
refer to inset)”

Examination:
» Pallor, brittle skin

ves No = Fingernail changes (spoon shape, horizontal lines)
‘# » Cheilosis, loss of tongue papillae
Is the TSAT low?" = Occult bloed in stool
| CEC:
| | = Anemia, low RBC count
Yes No = Mormocytic or microcytic RBCs
v 4_ * » Low reticulocyte count
1 | = High platelet count
Iron deficiency confirmed Iron deficiency unlikely but possible
Iron studies:
= Treat with iron = Specialized testing for iron deficlency = Ferritin <30 ng/mL (or <41 ng/mL if anemia and
= [dentify source of deficiency or blood lass if suspicion is high® comorbidities are present)®
= Confirm resolution of iron deficiency and = Testing for other causes of symptorms s TSAT <20%1
anemia after treatment or anemia




Review the history, CBC, MCV, and
reticulocyte count if available

.

What is the MCV?

I
MCV <80 fL

.

Common causes:
= Iron deficiency
= Thalassemia
= ACD/AI (less likely)

Obtain iron studies in all individuals™
(concomitant iron deficiency can affect
hemoglobin analysis)

MCV 80 to 100 fL

-

I
MCV =100 fL

v

-

Low ferritin or TSAT?Y

]

Yes

v

|
Mo

.

Iron deficiency anemia diagnosed

= Replete iron
= Address cause

Possible thalassemia or ACD/AI

= Hemoglobin analysis,
especially if severe microcytosis,
family history of thalassemia, and/or
lifelong microcytic anemia

Common causes:
= Iron deficiency
= Vitamin B12 or folate deficiency
= ACD/AI
= Drug-induced
= Infection
= Liver disease or alcohol use
= Hemolysis
= Hypothyroidism
= Others?
Obtain reticulocyte count and

chemistry panel with kidney and
liver function tests.

Subsequent testing is based on the
clinical scenario.

Refer for hematology evaluation if
initial testing is unrevealing.

Common causes:
= Vitamin B12 or folate deficiency
Drug-induced
Liver disease or alcohol use
Hypothyroidism
High reticulocyte count®
MDS
Others?

Refer to separate algorithm on
evaluation of macrocytic anemia




Hemiog lobin

Hed blood cell

appearance

gize and

Serum ferritin

Total  iron-binding capacity
(T1BC; transferrin

Transferrin saturation [(=eruom
ironAT1RC)

Reticulocyte hemogl obin i1

Bone marrow iron stain

Erythrocyte zine

protoporphyrin ng /mlL RBC

Normal

Mormal range*

WNaormal

40 to 200 ng/mL (40 to 200
meg,/L; 89.9 to 449 picoM/L)

60 to 150 meg/dL (10.7 to
26.7 microM/L)

300 to 360 megddL (53.7 to
644 microM/L)

20 to 50%

30.6 to 35.4 pg

Adequate iron present

30 ta 70

Laboratory findings in different stages of iron deficiency

Iron deficiency without

dfnefria

Mormal range*

Normal

=40 ng/mL (=40 mcg/L;
<= 89.9 picoM/L)

60 to 150 megsdl (10,7 to
26.7 micralM/L)

300 to 390 megfdl (53.7 to
698 micralM/L)

20986

223 to 34.7 pE

Iron absent

30 to 70

Iron deficiency with mild

dfnefmia

9 to 12 gAdL (90 to 120 g/L)

Normal or slight
hypochromia (slight
decrease in MCHC)

=20 ng/mL (=20 mecg/L;
< 45 picoM /L)

=60  megidl (<107
microM /L)

350 to 400 mcg/dL (62.6 to
7 1.6 microM/L)

= 15%

14.8 to 34.0 pg

Iron absent

100 to 200

Iron deficiency with

Severe anemia

6 to 7 g/dL (60 to 70 g/L)

Microcytosis (decrease in
MCV) amd hypochromia
(decrease in MCHC)

=10 ng/mL (=10 mcg/L;
= 22.5 picol/L)

=40 meg/dL (=7.1
micToM /L)

=410 mc i/ dL [ =73.4
micToM /L)

= 1%

Data not available

Iron absent

100 to 200




Iron studies

Test

What it measures

Finding in iron deficiency

Finding in iron overload

Standard iron studies panel

Serum iron

Transterrin or TIBC

Transferrin saturation [TSAT]

Ferritin

Specialized testing for selected cases

Iron in the circulation

Can be transiently elevated afrer
taking an iran supplement
[including multivitamin with iron}
or iron-rich meal

Only used to caleulate transferrin
saturation (TSATE not usetul in

izolation

Iron binding proteins

Upregulated when iron stores are
Loywer

Percent of iron binding proteins
saturated with iron

Caleulated from serum iron  and
TIBLC

Helpful in individuals writh
inflammation that may elevate the

ferritin

[rom storage protein

Avcute phase reactant; increased in
inflammatory states, which «can

maz=k iron deficiency

Unaffected by recent iron intake

Mot used for diagnosis

High (refer to the laboratory
reference range)

Low {cutofis vary )

= 19%% i= often used

Low (rutofis wvary )
= 30 ngs/mL is often used

Mot used for diagnosis

Lows (refer  to o the
reference range)

High
= 45%

High
Female: =200 ng/mL
Male: = 300 ng,mL

labor atory

or sTTR-ferritin index

[CHrl

Bone marrow iron stain

Saoluble transferrin receptor (TR}

Reticulocyte hemoglobin  content

TR circulates after being cleawed
from cells

sTfR iz upregulated when diron

stores are low

Hemoglobin in reticulocytes

Mot inereased  in inflammatory
statexs

Often used in CHID

Unreliable in thalassemia

Storage iron {gold standard test)

=THR-ferritin index =2

= 29 pg

Abh=ent

Mot used for diagnosis

Mot used for di agnosis

Mmereased




Causes for lack of response to oral iron therapy

A coexisting condition is interfering with bone marrow response to iron repletion

Infecton

Intflammatory disorder (eg, theumatoid arthritis}
Concomitant mali gnancy

Coexisting folate andsor vitamin B12 deficiency

Bone marrow suppression from another causze

Patient is not iron deficient; possible correct diagnoses include

Thalasse mia

Lead poisoning

Anemia of chronic diseaseanemia of inflammation
Copper deficiency (zinc toxicity }

Myelodysplas tic syndrome/refractory sideroblastic anemia

Patient is not taking the medication

Prescription has not been filled

Prescription has been filled but patient is no longer taking the medication

Medication is being taken but is not being absorbed

Rapid intestinal transport bypasses area of maximum absorption

Enteric coated product: coating is not dissolving

Patient has an acquired condition that causes malabsorption of iron {eg, sprue, atrophic or autoimmune gastritis, Helicobacter pylori infection )
Patient iz taking an agent that interferes with absorption (eg, antacids, tetracycline, teal

Patient has a congenital cause for iron malabsorption {eg, iron-resistant iron deficiency anemia [[RIDA] )

Continued blood loss or need in excess of iron dose ingested

Treatable cause of blood loss (eg, bleeding peptic uleer)

Cause of blood loss that is not treatable (eg, hereditary hemorrhagic telangiectasia [Oszler-Weber-Rendu syndrome]) or need cammot be met by oral iron preparation {eg,
kidney failure or a malignancy being treated with erythropoieting




Diagnostic Criteria
« Absolute Iron Deficiency: Ferritin <30 ng/mL
* Functional Iron Deficiency: TSAT <20% (with normal/high ferritin)

» Gold Standard: Absent bone marrow iron (rarely needed)



causes of anemia in adults

REC size/ Reticulocyte count
MCV Lows or normal® Incre ased

Microcytic m  [ron deficiency (late) m  Thalassemia

MOV =80 fL B Anemia of chronic disease/ inflammation ] Hl“.’l‘l‘lﬂl}'SiS'
m  Sideroblastic anemias

Normocytic B Bleeding [acute] B Bleeding {with bone marrow recovery)

MOV 80 to 100 fL m  fron deficiency (early) m  Hemaolysis
B Anemia of chronic disease/ inflammation B Bone marrow recovery (eg, after infection, vitamin B12 or
®m  Bone marrow suppression (cancer, aplastic anemia, infection) tolate replacement, and/or iron replacement]
B  Chronic renal irsufficiency
m  Hypothyroidism
B Hypopituitarism
B Excess aleohol
m  Copper deficiency Szine poisoning

Macrocytic ®m  Vitamin B12 or folate deficiency [ Hl“.’l‘l‘lﬂl}'SiS'

MOV = 100 fL B  Excess alcohol B  Bone marrow recovery [ez, after infection, vitamin B12 or
m  Myelodysplastic syndrome folate replacement, and or iron replacement]
m  Liver discase
B Hypothyroidism

HIV infection
B Medications  that  interfere  with nuoclear  maturation
[hydroxyures, methotrexate, some chemotherapy agents)




Search for source of blood and iron loss

— Iron deficiency almost always requires treatment, which includes iron administration and identification of the
L |

underlying cause, regardless of the severity of the deficiency and/or the presence of anemia [122].

Even before the diagnosis of iron deficiency is confirmed, individuals with suspected iron deficiency should be asked to
provide information that might identify the source of the deficiency, which is more likely to be dietary in individuals in
resotrce-poor settings and more likely to be due to blood loss in menstruating or pregnant females and adults of either sex



This initial evaluation may involve the following:

e Dietary history for infants (eg, use of cow's milk rather than iron-supplemented formula or breastfeeding)

e Menstrual/pregnancy/lactation history for females (table 7)

e History of gastrointestinal blood loss, melena, hematemesis, and hematuria

e History of other gastrointestinal symptoms that might suggest celiac disease, autoimmune gastritis, or H. pylori
infection

e History of multiple blood donations

e Marathon running [117]

e Use of non-steroidal anti-inflammatory drugs (NSAIDS) or anticoagulants

e Personal or family history of bleeding diathesis, including platelet disorders, von Willebrand disease, hereditary
hemorrhagic telangiectasia

e Personal or family history of celiac disease, colon cancer, or other gastrointestinal disorders

e Review of the results of prior gastrointestinal evaluations (eg, routine colon cancer screening)

e Testing the stool for occult blood in adults 50 years of age or older



[f iron deficiency is diagnosed and an obvious cause is not identified, additional testing for possible occult gastrointestinal
blood loss (eg, with endoscopy) is indicated for adults of all ages for whom a source of bleeding would be treated [123]. A
negative history of blood in the stool or negative fecal occult blood testing cannot be used to eliminate the possibility of a
gastrointestinal source of bleeding, since bleeding may be intermittent and/or too small of an amount to turn the stool
dark. Several of the common causes, such as colonic and uterine cancer, have ominous prognoses unless discovered and
treated promptly. Evaluation in premenopausal females requires clinical judgement to determine whether iron deficiency
can be attributed to menstrual blood loss and pregnancies or whether further evaluation is warranted.

An exception might be an older individual who would prefer not to be treated or evaluated for malignancy.



Identifying the Source of Blood Loss

* Premenopausal Women: Evaluate menstrual blood loss

* Men & Postmenopausal Women: Rule out Gl bleeding
(endoscopy/colonoscopy)
« Additional Testing:

* Fecal occult blood test

 Celiac serology (anti-tTG)



Differential Diagnosis

Microcytic Anemia:

 Thalassemia

« Anemia of chronic disease (ACD)
» Sideroblastic anemia

Other Causes of Fatigue:

« Hypothyroidism

 Depression



Screening Recommendations

* High-Risk Groups:
« Menstruating women

 Frequent blood donors

 Screening Method:

« CBC + Ferritin (if available)

« Annual screening for women with heavy periods



Summary & Key Points

* [ron deficiency I1s common and often underdiagnosed.

* Ferritin <30 ng/mL confirms ID.

« Always investigate the cause (e.g., Gl bleeding).

* Treatment: Iron supplementation + address underlying cause.
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Primordial Prevention

Primary Prevention

Secondary Prevention

Tertiary Prevention

Quaternary Prevention




* Primordial prevention
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 Primary prevention
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» Secondary prevention
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Tertiary Prevention
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Quaternary Prevention
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