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Table 148.2 | Characteristic Clinical Patterns in Some Primary Immunodeficiencies

FEATURES DIAGNOSIS

IN NEWBORNS AND YOUNG INFANTS (0-6 mo)

Hypocalcemia, unusual facies and ears, heart disease 22q11.2 deletion syndrome, DiGeorge anomaly

Delayed umbilical cord detachment, leukocytosis, recurrent infections Leukocyte adhesion defect

Persistent thrush, failure to thrive, pneumonia, diarrhea Severe combined immunodeficiency

Bloody stools, draining ears, atopic eczema Wiskott-Aldrich syndrome

IN INFANTS AND YOUNG CHILDREN (6 mo to 5 yr)

Recurrent staphylococcal abscesses, staphylococcal pneumonia with Hyper-IgE syndrome, PGM3 deficiency
pneumatocele formation, coarse facial features, pruritic dermatitis

Persistent thrush, nail dystrophy, endocrinopathies Autoimmune polyendocrinopathy, candidiasis, ectodermal dysplasia

Short stature, fine hair, severe varicella Cartilage hair hypoplasia with short-limbed dwarfism

Oculocutaneous albinism, recurrent infection, hemophagocytic Chédiak-Higashi syndrome, Griscelli syndrome, Hermansky-Pudlak
syndrome syndrome
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3. Retroviral hematopoietic stem cell
gene therapy (with reduced conditioning)

.

2. Enzyme replacement therapy
Weekly injections with PEG-ADA

1. HLA-identical BMT

(treatment of choice) @ @
Alternatively: @ @

MUD or haploidentical BMT @

Immune reconstitution
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ADA-SCID patient
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anti-ADA antibodies
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Thrombocytopenia
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Table 157.1 | Diagnostic Approach for Patients With Leukopenia

EVALUATION

ASSOCIATED CLINICAL DIAGNOSES

INITIAL EVALUATION

..

.

.

..

History of acute or chronic leukopenia

General medical history including prior serious, recurrent or
unusual infections and malignancy

Physical examination: stomatitis, gingivitis, dental defects,
warts, lymphedema, congenital anomalies

Spleen size

History of drug exposure

Complete blood count with differential and reticulocyte counts

IF ANC <1,000/pL
Evaluation of Acute-Onset Neutropenia

-
-

.
-
.

Repeat blood counts in 3-4 wk
Serology and cultures for infectious agents

Discontinue drugfs) associated with neutropenia

Test for antineutrophil antibodies

Measure quantitative immunoglobulins (IgG, IgA, IgM, IgE),
lymphocyte subsets

IF ANC <500/uL ON 3 SEPARATE TESTS

-

.
.
.
.

Bone marrow aspiration and biopsy, with cytogenetics

Glucocorticoid stimulation test
Serial CBCs (3/wk for 6 wk)
Exocrine pancreatic function
Skeletal radiographs

IF ALC <1000/pL

-

Repeat blood counts in 3-4 weeks

IF ALC <1000/uL ON 3 SEPARATE TESTS

.
-

HIV-1 antibody or RNA test
Quantitative immunoglobulins (IgG, IgA, IgM, IgE), vaccine
titers, lymphocyte subsets

IF THERE IS PANCYTOPENIA

-

.
-

Bone marrow aspiration and biopsy

Bone marrow cytogenetics and flow cytometry
Vitamin By; and folate levels

Congenital syndromes (severe congenital neutropenis, cyclic neutropenia,
Shwachman-Diameond, Wiskott-Aldrich, Fanconi anemia, dyskeratosis
congenita, glycogen storage disease type |b, disorders of vesicular
transport, GATA2 haploinsufficiency, and primary immunodeficiencies)

Hypersplenism

Drug-associated neutropenia

MNeutropenia, aplastic anemia, autoimmune cytopenias

Transient myelosuppression (e.g., viral)

Active or chronic infection with viruses (e.g., EBV, CMV), bacteria,
mycobacteria, rickettsia

Drug-associated neutropenia

Autoimmune neutropenia

Neutropenia associated with disorders of immune function

Severe congenital neutropenia, cyclic neutropenia, Shwachman-Diamond
syndrome, myelokathexis; chronic benign or idiopathic neutropenia;
reticular dysgenesis

Chronic benign or idiopathic neutropenia, some autoimmune neutropenias

Cyclic neutropenia

Shwachman-Diamond syndrome

Shwachman-Diamond syndrome, cartilage-hair hypoplasia, Fanconi anemia

Transient leukopenia (e.g., viral)

HIV-1 infection, AIDS
Congenital or acquired disorders of immune function

Bone marrow replacement by malignancy, fibrosis, granulomata, storage
cells; aplastic anemia

Myelodysplasia, leukemia

Vitamin deficiencies

ALC, Absolute lymphocyte count; ANC, absolute neutrophil count; CBC, complete blood count; CMV, cytomegalovirus; EBV, Epstein-Barr virus.
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m Causes of Neutropenia Extrinsic to Marrow Myeloid Cells

CAUSE ETIOLOGIC FACTORS/AGENTS ASSOCIATED FINDINGS
Infection Viruses, bacteria, protozoa, rickettsia, fungi  Clinical features and laberatory findings of the infectious agent
Drug induced Phenothiazines, sulfonamides, Usually none; occasional hypersensitivity reaction (fever,
anticonvulsants, penicillins, aminopyrine lymphadenopathy, rash, hepatitis, nephritis, pneumonitis,
aplastic anemia) or antineutrophil antibody
Immune neutropenia Alloimmune, autoimmune Myeloid hyperplasia with left shift in bone marrow (may
appear to be "arrest” at metamyelocyte or band stage)
Reticuloendothelial sequestration  Hypersplenism Anemia, thrombocytopenia
Bone marrow replacement Myelofibrosis, malignancy (leukemia, Anemia, thrombecytopenia, marrow fibrosis, malignant cells in
lymphoma, metastatic solid tumor, etc) bone marrow sites of extramedullary hematopoesis
Cancer chemotherapy or Suppression of myeloid cell production Anemia, thrombecytopenia, bone marrow hypoplasia

radiation therapy
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Table 157.3 | Acquired Disorders of Myeloid Cells

CAUSE ETIOLOGIC FACTORS/AGENTS ASSOCIATED FINDINGS
Aplastic anemia Stem cell destruction and depletion Pancytopenia
Vitamin Byz, copper, or folate Malnutrition; congenital deficiency of By; absorption,  Megaloblastic anemia, hypersegmented
deficiency transport, and storage; vitamin avoidance neutrophils
Acute leukemia, chronic myelogenous  Bone marrow replacement with malignant cells Pancytopenia, leukocytosis
leukemia
Myelodysplasia Drysplastic maturation of stem cells Bone marrow hypoplasia with megaloblastoid
red cell precursors, thrombocytopenia
Prematurity with birthweight <2 kg Impaired regulation of myeloid proliferation and Maternal preeclampsia
reduced size of postmitotic pool
Chronic idiopathic neutropenia Impaired myeloid proliferation and/or maturation None
Paroxysmal nocturnal hemoglobinuria  Acquired stem cell defect secondary to mutation of Pancytopenia, thrombosis (hepatic vein
PIGA gene thrombosis)
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Table 158.1 | Causes of Neutrophilia

TYPE CAUSE EXAMPLE
Acute Bacterial infections
acquired Surgery
Acute stress Burns, diabetic ketoacidosis,

heat stroke, postneutropenia
rebound, exercise

Drugs Corticosteroids, epinephrine,
hematopoietic growth
factors, lithium

Chronic Chronic inflammation  Inflammatory bowel disease,
acquired rheumatoid arthritis,
vasculitis, cigarette exposure
Persistent infection Tuberculosis
Persistent stress Chronic blood loss, hypoxia,

sickle cell and other chronic
hemclytic anemias

Drugs Corticosteroids, lithium; rarely
ranitidine, quinidine
Other Postsplenectomy, tumors,

Hodgkin disease, pregnancy,
Sweet syndrome

Lifzlong Congenital asplenia
Hereditary disorders Familial cold urticaria,
hereditary neutrophilia,
leukocyte adhesion
deficiencies, periodic fever
syndromes
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