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TABLE 102-1 Daily Iron Requirements (mg) According to Age and

Gender
Chidren 05-10
Adolescents 12-15
Adult males 10
Females (fertle age) 120159 v
Pregnancy second trimester 2830
Pregnancy third trmester 450
Breasteeding s
Females (postmenopausal) 10
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TABLE 102-2 Causes of Absolute Iron Deficiency With or Without

Anemia
MECHANISM ' CONDITIONS
Increased iron * Children, adolescents (growth spurt)
needs * Pregnancy and breastfeeding

¢ Treatment with erythropoiesis-stimulating agents
Inadequate  *+ Vegan or vegetarian diet
iron intake .+ Malnytrition, poverty

¢ Prolonged breastfeeding
Decreased  * Gastrectomy, baniatric surgery
iroa ) ¢ Celiac disease
sbsorption

* Hehcobacter pylon gastrius
* Atrophic/autoimmune gastritis
* Proton pump inhibitors*

* Excess consumption of won absorption inhibdors (e.g., tea,
calcium)

* [RIDA (TMPRSS6 muatations)



Gastrointestinal

Erosive esophagitis/gastritis

Peptic ulcer

Large hiatal hermia

Antral gastric ectasia (watermelon stomach)
Benign lesions (e_g., large polyps)

Meckels diverticulum

Angiodysplasias (including Heyde’s syndrome with concurrent
aortic stenosis and acquired von Willebrand disease)
Malignancy (especially right colon cancer)

Large hemorrhoids

Iinflammatory bowel diseases

Parasites (hookworms, others}

| Gynecologic

| « Heavy menstrual bleeding”

. = Fibroids

| Uterine cancers

| Urinary

| = Intravascular hemolysis (e_g.. PNH, prosthetic heart valves,

march hemoglobinuria)
« Urinary schistosomiasis { Schistosoma haematobium)
= Bladder or renal cancer

| Pulmonary

| = Pulmonary hemosiderosis
| = Severe hemoptysis

. latrogenic

.« Hemodialysis

Surgical blood losses

Excess blood dravwn for diagnostic testing

Drugs inducing or facilitating Gl bleeding (aspirin,
nonsteroidal anti-inflammatory drugs, corticosteroids,
antithrombotic drugs) |

| Bleeding disorders ' .

« wvon Willebrand disease. other coagulation defects, platelet
- disorders :

| = Hereditary hemorrhagic telangiectasia {Rendu-Osler-Weber

disease)

| Frequent blood donors
| Seff-inflicted in psychiatric disorders (Munchausen’s syndrome)

TABLE 102-3 Laboratory Biomarkers for Differential Diagnosis of Iron Deficiency

IRON DERCIENEY | ANEMIA OF INFLAMMATION | MXED FORMS_.—~,  THALASSEMIA TRAI

11

Ferit g

Serum iron (ymol)

Low (<15-30) ) Mrnaltohigh(>I(l_)_|a_?%_‘__w»~ Low to noregal (<701 | ) *Noj_rn)altq[c_ighﬁ ra
Low

Low Low Normalta tgtr
Low (<10) Low(a) | Low (<) ~ Normal to high
| Lowld) "Luwtononnal_ Low to normal Low

High Normal Normal to high Low to normal

|

High (>6%) High High High

Low . . e .Low i " : Low ,LM

W lowtoroma Normalto high ‘Normal o hgh
o < ) NA

Very low Normal to high Low Low to normal

Lo-#P* (yMimol beme|

High >80 “Normal to igh High >80 “High




TABLE 102-4 Iron Preparations for Replacement Therapy

Oral Compounds

ELEMENTAL IRON
& CONTENT'mg | DOSAGE
g& :%n sulfate ' 65-105 85-100 mg 1-2 times a day of
ol i | 65-100mg on shernate day
Iron gluconate . 27-38 1-2 doses per day
Iron fumarate \— 1 29-105 | 1-2 doses per day
Sucrosomial iron® 130 - 30 mg/d
Polysaccharide iron - 50-200 50-200 mg/d
\\/complexes (tablet or elixir) 1S/mL ‘
‘ 125/mL
.~ Ferric maltol 30 ’ 30 mg 2 imes a day
ic citrate 45-210 _ 3 doses per day in chronic
‘/&" kidney disease patients with
@ e m ‘ . hyperphosphatemia -
Ot
Intravenous Compounds
'IRON CONTENT, |
_mg/mL | MAXIMUM SINGLE DOSE
Iron sucrose 20 200300
on gluconate 125 125, slow infusion

—*’ Low-molecular-weight 50 ' 1000, over 1 h

dextran M

Iron carboxymaltose — 50 0-1000, gver 15 min infusion

Iron derisomaltose 100

' ‘ ' rapid infusion
-#  Ferumoxytol 30 510, rapid infusion
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Viay . Sankarun, Martin B, Senbery
/

TABLE 103-1 Disorders of Hemoglobin

B Heqno.lohiuop.nhiw——-hemogIobin variants with amino acid sequence
variants that alter the physical, chemical, or functional properties of
hemoglobin

3 TH - faYet T
Altered oxygen affinity
1. High affinity—erythrocytosis
2. Loww affinity—cyanosis, anemia
C. Hemoglobins that oxidize readily
1. Unstable hemoglobins—hemolytic anemia, jaundice
2. M hemoglobins—methemoglobinemia, cyanosis
i11. Thalassemias —defective biosynthesis of globin chains
A. o Thalassemias
B. 3 Thalassemias
C. Complex thalassemias
111. Hereditary persistence of fetal hemoglobin—persistence of higher than
normal levels of HbF into adult life
A. Deletions within the HBB cluster—15-30% HbF in heterozygotes,
pancellular HbF
B_ Point mutations in MBG2/7 promoters—5-30% HbLF in heterozygotes,
pancellular or heterocellular HbF
IV. Acquired hemoglobinopathies
A. Methemogliobin due 10 LOXIC exposures
B. Sulfhemoglobin due to loxic exposures
C. Carboxyhemoglobin

15
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of Alrican Americant, hematuria, papiflary necrosis, hyposthenuris, “Normal HbA 60-70

(HBAS) increased incidence of chronic kidney disease; 2-4 times increased VTE risk.? HbS: 30-40
stroke; splenic infarction at altitude; rhabdomyolysis Percent HbS dependent on presence
| o absence of « thalassemia
Sickle cell anemia | Vasoocclusion related: pain, acute chest syndrome, osteonecrosis, 70-100 (7-10/80-100  HbS: >75
(HBSS) | splemic infarction HbF: 2-25
] Hemolysis related: stroke, pulmonary and systemic vasculopathy, nephropathy, HbA,: 3-4
| leg ulceration gallstones, pnapism
HDS-B thalassema llhhdcowkm’om similar to HbSS 80-100(8-11)/60-85  HbS: >75
]’ HbF: 2-15
| ' | HbA5-6
HbS-f* thalassemia | Rate of complications about half the rate of HbSS depending on percent HbA 100-140 (10-14)/70-80  HbS: 60-90
| HbA: 540
. HbF: 1-10
s e R o HbASS
| Neady-ssymplomatic to disease as severe as HbSS; about half the rate of 100-140 (10-14)/70-100 | HbS: 50
| complications as HbSS. Increased risk of retinopathy HbC: 50
| Resembles clinically HbSWampmms delayed; often - 90-130 (3-13)/65-75  HbS: 65
| Asian/Indian ancestty HbE: 35
7 _ HbF: 1-5
HbSS-a thalassemia | Present in 30% of HbSS; phenocopies HbS-’ thalassemia because of 80-100(8-11)/60-85  HbS: >75
| microcytosis and high HbA; like HbSS but with fewer strokes and leg ulcers HbF: 2-15
l and less pulmonary vascular and renal disease HbA,: 4-5
HbS polymer

B7
Triplet
o3

Valine
- B7 iy
GAG B7 Glu b

HbS HbS
solution polymer

Citruline

Ormithine
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TABLE 103-3 Complications of Sickle Cell Disease

COMPLUCATION INCIDENCE, DIAGNOSIS, AND FEATURES |

TREATMENT

| ~30% of males; can be episodic and short duration (stuttering), severe
? episodes can cause  impotenc associated with markers o_l}ygr.nolvsris )

Priapism /

Si:oﬁ and 'u’le‘v'uA ' H IO—B% t;iﬂu'lfclsss; infarctio n;é-rly childhood into éddlit|ood;

infarction | hemorrhagic in adults; neurocognitive abnormalities in adulls even
without apparent stroke; associated with markers of hemalysts

Galistones/surgery { -40% of patients; bilirubin levels and stones related to polymorphisms

| of UGTIA; in surgery requiring general anesthesia, simple preoperative
| wansfusion to a hemoglobin of 10 ¢/dL is recommended

1 3 §
| »80% of patients have hep y. intrahepatic cholestasis can have

al h
yery

Hepatic disease

e | bilirubin ~100 mg/dL; viral hepatts, iron overload, RBC sequestration,
| extrahepatic cholestasis also contribute
Nephiopsthy | -30% of adults age »30 years; hyperfiltration in children, renal failure in
} sdults; early albuminuria, lster nephrotic-range protemuria; associated
- | with markers of hemolysis
Lung/pulmonary T Restrictive disease; asthma common, 5-10% have pulmonary hypertension |

| by right heart catheterizabon, 30% have increased TRV that partends poor

hypertension
' prognosis; sssociated with markers of hemolysis

v’

W!% in HbSS*; develops in pertpheral retina, vitreous
hemorrhage snd renal detachment can cause blindness
delayed hemolytic lrnnxiusmn reaction with destruction 5 lumluua ’!ﬂ

sometmes sutologous red cells

Multiorgen feilure ! Con sccompany severe scute chest syndrome, often confused with sepsis
| and can cosnist with sepsis; CNS liver, muscle, lung. kidney sflected
Pregnancy Screening both partners for hemoglobn disorders with risk counsehing

B criical component of lamily planning

Many therapies including a-adrenergic agonists, stilbesterol;

| consult urology for treatment, which is tme-critical

Transcranial Doppler screening in children ages 2-16;
transfusion for at-risk patents; hydroxyurea

il asymptomatic, usually let be; otherwise, laparoscopic
‘ cholecystectomy

' Exchange translusion for intrahepatc cholestasis, ansplant

for end-stage liver failure

" Screen for microalbuminutia by age 10 years; avoid NSAIDs,

use ACE inhibitors of receptor antagonists for albummnuna,
erythropeietin tor symptomatc anemia; diatysis or transplast

| for renal failure

Consult expent pulmonologist, screen yearly by
echocardiography measurement ol TRV

"Sereon armually starting at age 10 tears with fluorescen

angiography; laser photocoagulation for proliferative disease

RBC transfusion if symptomatic, splengclomy i moie than 1 oi 2
episodes of sequestralion, ant-parvovius 1gM positive in avute
infecbon, 1gG in pastintection

Exchange transtusion, ICU suppont

AN pregnancies are “high nsk”, ranstuse d sickiv cell events
ncrease. d previous miscarmage, multiple tetuses



