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Cell Types Function
T cell Antigen specific cell killing
B cell Antigen specific antibody production
Macrophage Phagocytosis/antigen presentation
Granulocyte Innate immunity
Erythrocyte Oxygen transport
Megakaryocytes Blood Clotting
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Growth factor - makes cells divide & proliferate
Survival factor - prevents apoptosis (programmed cell death)

Differentiation factor - makes cells form the materials and structures to work
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e Erythropoietin for RBCs
e TPO (Thrombopoietin) for Megakaryocyte
e IL7 + Stroma for B cells

e |L7 + Stroma + Notch for T cells
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Age / Sex Hemoglobin, g/L Hematocrit, %
Adolescents 130 40

Adult men 160 (+20) 47 (16)
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Adult women ( postmenopausal ) 140 (+20) 42 (+6)
Pregnancy 120 (+20) 37 (+6)
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Table 23-2. Basic Data for Evaluation of Anemia

Hematologic
Hematocrit (VPRC)
Hemoglobin concentration
Red cell indices
Leukocyte count
Reticulocyte count
Platelet count
Erythrocyte sedimentation rate
Examination of stained blood film. including leukocyte differen-
tial count

Urinalysis
Color, pH, clarity, specific gravity
Test for protein with sulfosalicylic acid reagent
Toluene sulfonic acid test for Bence Jones protein if reaction to
sulfosalicylic acid is positive
Bilirubin, urobilinogen
Occult blood
Microscopic examination of fresh urine specimen

Stool
Color, consistency
Occult blood
Examination for ova, parasites (where these are prevalent)

Serum or Plasma
Urea nitrogen
Creatinine, if urea nitrogen is abnormal
Bilirubin
Proteins
Iron and iron-binding capacity
Ferritin
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The proerythroblast, the first identifiable erythroid precursor, has a diamester of 14 to 19 pMd, a large,
oval homogenouslyv-stadng naclews, indistinet nucleoll, and darkly basophilic cytoplasm.

The basophilic mormoblast is 12 to 17 pid in diameter with basophilic cytoplasm, and coarsening amd
prominent chunping of the nuclear chromatin (spoked wheel or cartwhesl appearance). Nucleoli are
generally not seen

Accumulation of hemoglobin is seen in the polychromatic normoblast by the presence of less hasophilic
and muddy gray cytoplasm

Tlhe last nucleated RBC precursor, the orthochromatic normaoblast approackes the dameter of a
retseulocyte (B 1o 12 uhi); the eosinophilic staining cvioplasm contains nearly a fall amownt of
lemaglabin, with 4 condensed pyknotic nibcles.

Extruston of tlee mucleus resulrs in e reticulocyte, a cell slightly larger tsan a flly manire enmloocyte.

The reticulocyte has a fine granmlar or reticular network of ribosomal RN A observed with supravital
stains, such as cresyl bloe or methylene blue

Snch cells are present in small quantities in the peripheral blood of mormal persons (1 1o 2 percent), but are

increased i respoide 10 stress on the ervthrodd linesge | bemolysis, Blood bods, hypoxia).
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Table 57-2 Red Blood Cell Indices

Index Hormal Value
Mean cell valume (MCY) = (hematoorit = 100/ (red cell count = 10%) 90=BfL
Maan cell hemoglabin (MCH) = (hemaglobin « 10)/{red cell count =« 10%) 303 pg
Meaan cell hemaoglobin concentration = (hamoglobin = 10)/hamatocrit, or MCH/MCV |33 = 2%

Table 57-3 Changes in Normal Hemoglobin/Hematocrit Values with Age and
Pregnancy

Age/Sex . Hemoglobin g/dL f Hematocrit %
|at birth |17 |52

|childhood l12 |26
Adolescence 13

Adult man 16 (£2)

Adult woman [menstruaking) 13 (#£2)

Adult woman (postmenopausal) 14 (2]

Durnng pregnancy 12 (£2)

Source: From Hillman et al,
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Table 103-1 Body Iron Distribution

Iron Content, mg

Adult Male, 80 ko|Adult Female, 60 kg
Hemoglobin 2500 1700
Myoglobin/enzymes 500 300
Transfernniron |3 3
Iron stores 600-1000
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Internal iron exchange. Normally approximately 80% of iron passing through the plasma transferrin pool is recycled from 4" '59'“" f g_;" )S‘ ‘5)")
broken-down red cells. Absorption of approximately 1 ma/d is required from the diet in men, and 1.4 mg/d in women to maintain _
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Table 2 Diagnosis of Microcytic Anemia

Tests Iron Inflammation | Thalassemia Sideroblastic
Deficiency Anemia
Smear Micro/hypo | Normal Micro/hypo with targeting Variable
micro/hypo

Sl <30 <50 Normal to high Normal to high
TIBC >360 <300 Normal Normal
Percent saturation <10 10-20 30-80 30-80
Ferritin (pg/L) <15 30-200 50-300 50-300
Hemoglobin pattern | Normal Normal Abnormal with B thalassemia; | Normal

: electrophoresis can be normal with a

: % P thalassemia
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Serum Levels That Differentiate Anemia of chronic Disease
from Iron-Deficiency Anemia8
Anemiaof  Iron-Deficiency Both
Variable Chronic Disease Anemia Conditionsy
Iron Reduced Reduced Reduced
Transferrin Reduced Increased Reduced
to normal
Transferrin saturation Reduced Reduced Reduced
Ferritin Normal Reduced Reduced
to increased to normal
Soluble transferrin receptor Normal Increased Normal
to increased
Ratio of soluble transferrin Low (<1) High (>2) High (>2)
receptor to log ferritin
Cytokine levels Increased Normal Increased
Medscapes www.medscape.com
Lab Value w/ norm: {IDA)* (BT)** (Lead) (SA)*=* (= [RAAA
Hgh
*see Table 2 for
references by age 1 M {or ) Mior 1} — 1
Ferritin i N M M (orT) M {ard
100 +/- 60 meg/d
Serum lron 1 N M M {orT) ]
115 +/- 50 meg/d
FEP T M T = 1
MCY 1 1 M {or =} M N {or 1)
70-100 fL
RDW 1 M N — ]
< 15%
Reticulocyte 1 — — — N {or L)
1-5%
MCV: RBC )
(Mentzer Index) T 1 — . .
Mormal: 13
Lead — -_ T —_— —
< 10 meg/di
Smear Legend:
IDA: Hypochromia, microcytosis, target cells, elliptocytes IDA*  (Iron Deficiency Anemial

BT: Hypochromia, microcytosis, target cells, basophilic stippling

BTT** (Bata-Thalassemia Trait)

SA*=® (Sidaroblastic Anemia)

Ci**** {Chronic inflammation, illness or infection)
N = Normal

Lead: Hypochromia, microcytosis, target cells, basophilic stippling
SA: Iron laden mitochondria
Ck  Hypochromia, microcylosis

Note: Adapted from loli (2002); Johnson & Oski (1997); Kazal (2002); Lesperance, Wu, & Bernstein (2002); Segel, Hirsh,
& Feig (2002); Tender & Cheng (2002).

Source: Padialr Murs & 2003 Jannetti Publications, Inc.
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