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WBC:16 000 Hb: 16 8
Hcet: 47% MCV: 806
RDW:17 RBC: 6 800 000
PIt: 550 000 Ferritin: 45
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TABLE 99-2 Causes of Erythrocytosis
Relative Erythrocytosis

Hemoconcentration secondary to dehydration, diuretics, ethanol abuse,

androgens, or tobacco abuse
Absolute Erythrocytosis

Hypoxia

Carbon monoxide intoxication
High-oxygen-affinity hemoglobins

High altitude

Pulmonary disease

Right-to-left cardiac or vascular shunts
Sleep apnea syndrome
Hepatopulmonary syndrome

Renal Disease

Renal artery stenosis

Focal sclerosing or membranous
glomerulonephritis

Postrenal transplantation
Renal cysts
Bartter's syndrome

Tumors

Hypernephroma

Hepatoma

Cerebellar hemangioblastoma
Uterine myoma

Adrenal tumors
Meningioma
Pheochromocytoma

Drugs

Androgens

Recombinant erythropoietin

Familial (with normal hemoglobin
function)

Erythropoietin receptor mutations

VHL mutations (Chuvash
polycythemia)

2,3-BPG mutation

PHD2 and HIF2a mutations

Polycythemia vera

Abbreviations: 2,3-BPG, 2,3-bisphosphoglycerate; VHL, von Hippel-Lindau.
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AN APPROACH TO DIAGNOSING PATIENTS WITH POLYCYTHEMIA

Increased hct or hgb

Measure RBC mass

Dx: Relative
erythrocytosis

elevated

0
0

L
Measure serum

Confi
Dx: Polycythemia [ JAEErm

A 2

EPOQ levels vera mutation
elevated
A
- low . ;
Measure arterial O . | Diagnostic evaluation for
O, saturation heart or lung disease,
= e.g., COPD, high altitude,
normal AV or intracardiac shunt
: ,
smo@l—— Measure hemoglobin
» O affinity

normal
increased -
Measure l normal

carboxyhemoglobin Dx: }O,, affinity
levels hemoglobinopathy
y
@ Search for tumor as source of EPO
\ renal ultrasound (renal Ca or cyst)
[ Dx: Smoker's CT of head (cerebellar hemangioma)
polycythemia CT of pelvis (uterine leiomyoma)

CT of abdomen (hepatoma)

FIGURE 59-18 An approach to the differentlal dlagnosis of patlents with an
elevated hemoglobin (possible polycythemla). AV, atrioventricular; COPD, chronic
obstructive pulmonary disease; CT, computed tomography; EPO, erythropoietin;
het, hematocrit; hgb, hemoglobin; IVR intravenous pyelogram; RBC, red blood cell.
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Chronic myeloid leukemia Gaucher's disease
Lymphomas Chronic lymphocytic leukemia
Hairy cell leukemia Sarcoidosis
Myelofibrosis with myeloid metaplasia | Autoimmune hemolytic anemia
Polycythemia vera Diffuse splenic hemangiomatosis

“The spleen extends =8 cm below left costal margin and/or weighs =1000 g.
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TEBLE 62-2 Diseases Associated with Splenomegaly Grouped by Pathogenic Mechanism
Enlargement Due to Increased Demand for Splenic Function

Reticuloendothelial system hyperplasia (for removal of defective erythrocytes)
Spherocytosis
Early sickle cell anemia
Ovalocytosis
Thalassemia major
Hemoglobinopathies
Paroxysmal nocturnal hemoglobinuria
Pernicious anemia
Immune hyperplasia
Response to infection (viral, bacterial, fungal, parasitic)
Infectious mononucleosis
AIDS
Viral hepatitis
Cytomegalovirus
Subacute bacterial endocarditis
Bacterial septicemia
Congenital syphilis
Splenic abscess
Tuberculosis
Histoplasmosis

Enlargement Due to Abnormal Splenic or Portal Blood Flow

Malaria
Leishmaniasis
Trypanosomiasis
Ehrlichiosis
Disordered immunoregulation
Rheumatoid arthritis (Fefty's syndrome)
Systemic lupus erythematosus
Collagen vascular diseases
Serum sickness
Immune hemolytic anemias
Immune thrombocytopenias
Immune neutropenias
Drug reactions
Angioimmunoblastic lymphadenopathy
Sarcoidosis
Thyrotoxicosis (benign lymphoid hypertrophy)
Interleukin 2 therapy
Extramedullary hematopoiesis
Myelofibrosis
Marrow damage by toxins, radiation, strontium
Marrow infiltration by tumors, leukemias, Gaucher's disease

Cirrnosis

Hepatic vein obstruction

Portal vein obstruction, intrahepatic or extrahepatic
Cavernous transformation of the portal vein
Splenic vein obstruction

Splenic artery aneurysm

Hepatic schistosomiasis

Congestive heart failure

Hepatic echinococcosis

Portal hypertension (any cause including the above): “Banti's disease”

Inflitration of the Spleen
Intracellular or extracellular depositions
Amyloidosis
Gaucher's disease
Niemann-Pick disease
Tangier disease
Hurler's syndrome and other mucopolysaccharidoses
Hyperlipidemias
Benign and malignant cellular infiltrations
Leukemias (acute, chronic, lymphoid, myeloid, monocytic)
Lymphomas
Unknown Etlology
Idiopathic splenomegaly
Berylliosis

Hodgkin's disease

Myeloproliferative syndromes (e.g., polycythemia vera, essential thrombocytosis)
Angiosarcomas

Metastatic tumors (melanoma is most common)

Eosinophilic granuloma

Histlocytosis X

Hamartomas

Hemangiomas, fibromas, lymphangiomas

Splenic cysts

Iror-deficiency anemia
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TABLE 98-2 Classification of Aplastic Anemia and Single Cytopenias

TEBLE 98-1 Differential Diagnosis of Pancytopenia
Pancytopenla with Hypocellular Bone Marrow
Acquired aplastic anemia

Constitutional aplastic anemia (Fanconi anemia, dyskeratosis congenita, and
others)

Hypocellular myelodysplastic syndrome
Rare aleukemic leukemia

Some acute lymphoid leukemia

Rare lymphomas of bone marrow
Copper deficiency

Pancytopenla with Cellular Bone Marrow

Primary bone marrow diseases Secondary to systemic diseases
Myelodysplastic syndromes Systemic lupus erythematosus

Paroxysmal nocturnal Hypersplenism
hemoglobinuria (PNH) Bu' folate deficiency
Copper deficiency
Myelofibrosis Alcohol
Aleukemic leukemia HIV infection
Myelophthisis Brucellosis
Bone marrow lymphoma Sarcoidosis
Hairy cell leukemia Tuberculosis
Leishmaniasis
Sepsis

Q fever

Legionnaires’ disease
Anorexia nervosa, starvation
Mycobacterium

ACQUIRED

Aplastic Anemla
Secondary
Radiation

Drugs and chemicals
Regular effects
Idiosyncratic reactions

Viruses

Epstein-Barr virus (infectious
mononucleosis)

Hepatitis (non-A, non-B, non-C
hepatitis)
Parvovirus B19 (transient
aplastic crisis, pure red cell
aplasia [PRCA])
HIV-1 (AIDS)

Immune diseases
Eosinophilic fasciitis
Hypoimmunoglobulinemia

Large granular lymphocytosis
(LGL)

Thymoma,/thymic carcinoma
Graft-versus-host disease in
Immunodeficiency

Paroxysmal noctumnal
hemoglobinuria (PNH)

Pregnancy
Idiopathic

INHERITED /CONSTITUTIONAL

Fanconi anemia

Dyskeratosis congenita/telomere
disease

Shwachman-Diamond syndrome
Familial aplastic anemia/leukemia
predisposition syndromes: GATA2,
RUNX1, CTLA4, and others

Nonhematologic syndromes (Down,
Dubowitz, Seckel)

Cytopenlas

PRCA (see Table 98-4)

Neutropenia/agranulocytosis
Idiopathic
Drugs, toxins
LGL
Pure white cell aplasia
(+/—thymoma)
Thrombocytopenia
Drugs, toxins
Acquired amegakaryocytic
thrombocytopenia

Congenital PRCA (Diamond-Blackfan
anemia)

Kostmann syndrome
Shwachman-Diamond syndrome
Reticular dysgenesis

Amegakaryocytic thrombocytopenia
Thrombocytopenia with absent radil
Other rare germline mutations

ol g Jol o8 50 s J18 casid s p jeme |y (69 (lateinl e sloall wulgt o Jlew (nl 40,505, by, (oA 50
oy olsn maged LT sl 039y (s sl & L) 339l (g5 ol 3o gl ams] 45 (6 Lo 231,531 (sl ymaits | 45

@A

@ andanesh y

©-YVFYAMYY. .

i.nd & www.noavaranedanesh.ir




@

Sl

Wl

a0
ol Oy 9T 93 ki ) 9o A g0
e 59 yd a8 iy Olx o 0eg 5l 5L Dry tap o)lse el sl samlie LB 55 Jeax o dry aspiration L Dry tap L

il als o138 oLl 55 lgseinl ae 59,8 la B8l aseis 4 dls e een 0 0l > Lo aes 4y il lgeal

TABLE 99-3 Disorders Causing Myelofibrosis

MALIGNANT NONMALIGNANT

Acute leukemia (lymphocytic, HIV infection
myelogenous, megakaryocytic) Hyperparathyroidism
Chronic myeloid leukemia Renal osteodystrophy
Hairy cell leukemia Systemic lupus erythematosus
Hodgkin's disease Tuberculosis

Primary myelofibrosis Vitamin D deficiency
Lymphoma Thorium dioxide exposure
Multiple myeloma Gray platelet syndrome
Myelodysplasia

Metastatic carcinoma

Polycythemia vera

Systemic mastocytosis

TABLE 106-3 Differential Diagnosis of “Dry Tap”—Inability to

HAspirate Bone Marrow
Dry taps occur in about 4% of attempts and are associated with:

Metastatic carcinoma infiltration 17%
Chronic myeloid leukemia 15%
Myelofibrosis 14%
Hairy cell leukemia 10%
Acute leukemia 10%
Lymphomas, Hodgkin's disease 9%

Normal marrow Rare
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