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Neutropenia
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TABLE III. Classification of Neutropenias (EQ, 8.4, A)

Isolated neutropenias
Severe congenital neutropenias (SCN)
with known genetic lesion
ELA?2 (autos dom, sporadic)
HAX 1 (autos rec.) can be associated to neurologic symptoms
without known genetic lesion
Cyclic neutropenia (CyN) (ELA2, autos dom, sporadic)
Autoimmune neutropenia (AIN)
Neonatal allo-immune neutropenia
Post-infectious neutropenia
Drug-related neutropenia
Familial benign/ethnical neutropenia
Idiopathic neutropenia (IN)
Neutropenias associated to other pathological condition
Associated to mitochondrial diseases:
Shwachman-Bodian-Diamond syndrome
Pearson syndrome
Associated to congenital organ malformations:
G6PC3 gene mutation
Blackfan-Diamond syndrome
Associated to metabolic diseases:
Glicogenosis Ib
Organic-acidosis
Tyrosinemia
Barth syndrome
Gaucher disease
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Associated to immunodeficit:

= Hyper IgM

Hypoagammaglobulinemia X-linked
Common variable immunodeficiency
Isolated IgA deficiency
Reticular dysgenesia
Dubowitz syndrome
WHIM’s syndrome
Cohen syndrome
X-linked neutropenia
GFI1 deficiency
Associated to immunodeficit with hypopigmentation:
Griscelli syndrome (type 2)
Chediack—Higaschi syndrome
Hermansky—Pudlak syndrome (type 2)
P14 deficiency
Associated to autoimmune diseases:
SLE
Rheumatoid arthritis or Felty syndrome
Scleroderma
Sjogren syndrome
Autoimmune lymphoproliferative syndrome (ALPS)
Celiac disease
Primitive biliary cirrhosis
Crohn disease
Associated to activation of C5
Associated to nutritional deficiencies:
Vitamin B12 deficiency
Folate deficiency
Copper deficiency
Associated to intrinsic or extrinsic marrow failure:
Aplastic anemia
Myelodysplastic syndromes
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Neutropenia
(previcusly normal neutrophil count)

No (congenita) Yes (acquired)
Unceryng disease
Absent Presant
Immune Leukemia
Drug-nauced Metasiatic disease
v iciopathic Viralbacterial iInfaection
Spienic sequastration
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. e infentile agranulocytosis (Kostmann disease)
Famiial benign neutropenia T-ana B-cell abnormalties
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TABLE IV, Initial Evaluation for Patients WHO Have Neutropenia (EO, 8.7, A)

Family history
Ascertain ethnic origin, occurrence of other neutropenia cases, consanguinity
Personal history
Ask for occurrence of viral or bacterial infections and drug assumption during pregnancy and neonatal
period
Investigate number, type, site, and recurrence of infections, Ask specifically for occumence of gingivitis,
periodontitis, skin infections, abscesses, otomastoiditis, and pneumonias and for type, administration
way, duration of treatment and response to antibiotics
Drug history
Ask for type and duration of drug assumption, particularly those indicated as to be associated with
occurmence of neutropenia (Table V)
Physical examination
Focus on weight, stature, psychomotor development, somatic dysmorphisms, signs of infections (ski,
mouth), hearth function, liver, and spleen size, presence of enlarged lymphonodes, joints, neurological
symptoms, symptoms compatible with autoimmune, metabolic, gastrointestinal, nutrntional diseases
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ANC (§ <500 AR ANC 1000-1500
two samples (normal Hb and plt) u (normal hb and pl)
(normal Hb and pit) with ~ Jsamples checked at least |
suggestive every
history& clinical signs 7 days within 3 months .
Check ANC after 4
- - . me“ ]
If drug assumption
andg\eulropfnuia ANC 1000- | ANCH RN
resolution at 1500
withdrawal ‘ |
| Longitudinal controls and Need
=<8 e if necessary confirmation
Probable drug induced ' with other two
neutropenia ANC

FIRST LEVEL INVESTIGATIONS
Kidney and liver function tests, serum electrolytes, CRP, immunoglobulin serum level, indirect anti-neutrophils antibody test , ANA, DAT, IAT
hemogasanalysis, infection markers
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TABLE VL. First Level Investigations (EO, 8.2, B)

Kidney and liver function tests

Serum electrolytes

Venous blood pH

C-reactive protein (CRP)

[mmunoglobulin serum level

Indirect anti-neutrophil antibodies (4 tests over 4-6 months) by flow
cytometry analysis

Viral (serology or DNA/RNA) and bactenial investigations

Direct and indirect antiglobulin test

Antibodies against nucleus (ANA) test




FIRST LEVEL INVESTIGATIONS
Kidney and lver function tesis, serum electrolytes, CRP, immunoglobulin serum level, indrect ant-neutrophils antbody test , ANA, DAT, IAT hemogasanalysis,

If suggestive clinical and biochemical signs
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Fig. 2. Advanced level investigations. BM, bone marrow; ADA, serum adenosine deaminase; SDS, Shwachman-Diamond syndrome; DBA,
Diamond-Blackfan anemia; AGA, antiglobulin antibodies; EMA, antiendomysium antibodies; ENA, antibodies against extractable nuclear

antigen; antiTG, antibodies against thyroglobulin; ALPS, autoimmune lymphoproliferative syndrome.




1. History of drug ingestion, toxin exposure, infectious history

. Physical examination=nature of infectious lesions, growth and development, presence of anomalies,

presence of enlarged lymph nodes or hepatosplenomegaly

3. Familial: absolute granulocyte count in family members

. Blood count: CBC with differenuial and platelet count, absolute granulocyte count and reticulocyte

count; CBC and differential three times per week for 6-8 weels (to exclude cydlic neutropenia)

. Bone marrow

3. Mawration characterstics of myeloid series; ? reduction in mature granulocytes

b. Maturation and number of megakaryooytes and erythroid precursors

¢. Karyotype (to identify myelodysplasia or acute myelocytic leukemia) and FISH studies for
chromosome 7 and 5q

d. Bectron microscopy (subcellular morphology, congenital dysgranulopoiesis)

. Detection of antineutrophil antibodies (see text for details)

a. Granulogyte immunofluorescence test (GIFT)

b. Granulocyte indirect immunofluorescence test (GIIFT)

¢. Granulocyte agglutination tegt (CAT)

d. Enzyme linked immunoassay (ELISA)

¢. Monodonal antibody specific immobization of granulocyte antigens (MAICA)




. Immunologic tegs:
a. Immune globulins (1gA 19G, kM, 1gE)
b. Cellular immunity (skin-test actmty, punfied protein denvative (PPD), mphocyte subsets;
suppressor Tell assay)
¢. Antnuckar antibodies, Cs, Cs, (Hy
8. Evdence of metabolic disease

3. Plasma and unne aminoacid screening
b. Serum vitamin By, folk aad and copper

9. Ewdence of pancreatic disea e
3. Exocnine pancreatic function: stool fat, pancreatic enzyme assays, CT scan of pancreas for
pancreatic lipomatosss, serum levels of trypsinogen and soamylase
10. Chromosomal breakage analysis (Fancon anemia)
11. Radiographic bone survey (cartilage-hair hypoplasia, Swachman-Diamond syndrome, Fancon
anema)
12, Serum muramidase (ineffective myelopoiesis)




. Plow cytometry for CDSY {or other GH Tinked protei) {parcysmal octurnal hemoglobinuri
This study 1 much more speafic and reable than the Sucrose hemolyss test or HAM test that had

been used in the past to make thes diagnoss

14, Bone densty studies (14% of pauents with chronic neutropenia show nonchinial ogeoporess o
0steopeni)

15, Many gene mutation analyses are commercially svaidable including: Neutrophil elstase (ELA2) (SCN
and cyclic neutropenia), GFI-T (SON), WAS (X-linked newtropenis), SBDS (Shwachman-Dramond),
HAX 1, TAZ (Barth syndrome), Fanconi famly of genes, LYST (Chediak Higashi syndrome) and othe
that are continually being discovered, Molecular diagnost studies have made diagnosing many of
these enties more accurate. In the past, physicians had 1o rely on interpretation of colony-foming
unit (CRJ) assays and colony-sumulating actiiy (CSA) asays 1o try Lo distingush between these
diferent entiies




Other ivestigations that are rarely used today, but may prove useful in making a diagnosis in a particular
~ | pauent are iged below:
1. Estimate of marginating granulocyte reserve pool
Epinephnine sumulation tests (0.1 ml 1:1,000 epinephrine SC)
(1) Absolute granulogyte counts at 5, 10, 15 and 30 minutes
(2) Normal: double base count
2. Estimate of bone marrow granulocyte resenve pool
3. Cortisone sumulauon tests (S mg/kg V)
(1) Absolute granulocyte counts hourly for 6 hours
(2) Normal: Increase of more than 2,000 newtrophils/me’
b. Typhoid stimulation tests (0.5-mlvaccine 5C)
(1) Absolute granulocyte count at 3, 6, 12 and 24 hours
(2) Normal: threefold to fourfold increase

3. Rebuck skin window (to assess leukocyte migration and chemotas)
Normal: at 3 hours, neutrophils; at 6 hours, mixed neutrophils and monocytes, at 24 hours, monocytes




. Admit to hospital for persistent fever over 101°F and ANC <500 or patient is toxic appearing

. Obtain appropriate cultures (blood, throat, unne, infected area) and sensitmty

. Administer parenteral antibiotics (see Chapter 31)

a. If an organism is solated, 10-14 days intravenous treatment is required

b. If no organsm & isolated, antibiotic i continued until afebrile and neutropenia is resohed

. Whenever possible, patient should be in a single-patient room. If not available, the patient sharing the
room should be “infection-free”

. Staff] family members and visitors should observe strict hand-washing procedures. Visitors should be

free from colds or other infections

. Wash skin carefully with a povodine or chlothexidine-containing solution before all skin puncture
procedures

. Minimize manipulation of skin, oral mucosa, penneum and rectum; rectal temperatures and enemas
are contraindicated

. Treat mouth ukerations and gingvits with appropriate sygemic anubiotics if secondary bacterial
infection & found and 3% hydrogen peroxide-1% alum mouthwash which usually produces symptomatic

relief. Use a soft toothbrush for brushing
. Administer G-CSF” for treatment of Kostmann disease, Shwachman-Diamond syndrome, other

congenital neutropenias and severe neutropenia following chemotherapy (the starting dose s 5 pg/kg
SC with dose modification according to the patient’s absolute neutrophil count)




TABLE V. Drugs Implicated in Causing Neutropenia [11] (Y, EO, 9, A)

Analgesics and non-steroidal - Acetaminophen, acetylsalicylic acid, ammopyrine, benoxaprofen, diclofenac, diflunisal, dipyrone, fenoprofen,

antinfiammatory drugs
Antipsychotics,

hypnosedatives,

and antidepressants
Antiepileptic drugs
Antithiroid drugs
Cardiovascular drugs

Antinfective agents

Miscellancous drugs

mdomethacin, ibuprofen, naproxen, phenylbutazone, piroxicam, sulindac, tenoxicam, tolmetin

Amoxapine, chlomipramine, chlorpromazine, chlordiazepoxide, clozapine, diazepam, fluoxetine, haloperidolo,
levopromazine, imipramine, indalpin, meprobamate, mianseri, olanzapine, phenothiazine, risperidone,
tiapride, ziprasidone

Carbamazepine, ethosuximide, phenitoi, trimethadione, valproate acid (valproate sodium)

Carbimazole, methimazole, potassium perchlorate, potassium thiocyanate di potassio, propylthiouracil

Acetylsalicylic acid, amiodarone, apnindine, bepndil, captopril, coumarins, dipynsamole, digoxin, flurbiprofen,
furosemide, hydralazine, lisinopril, methyldopa, nifedipine, phenidione, procainamide, propafenone,
propranonol, quinidina, ramipril, spironlactone, thiazide diuretics, ticlopidine, vesnarinone

Abacavir, acyclovir, amodiaquine, atovaquone, cephalosporins, chloramphenicol, chloroguanine, chloroquina,
aprofloxacin, clindamyicin, dapsone, ethambutol, flucytosine, fusidic acid, gentamicin, hydroxychloroquine,
isoniazid, levamizole, linezolid, macrolids, mebendazole, mepacrine, metronizadole, minocycline,
nitrofurantoin, norfloxacin, novobiocin, penicillins, pyrimethamine, quinine, rifampicin, streptomycin,
terbinafine, tetracycline, thioacetazone, tinidazole, cotrimoxazole, vancomycin, zidovudine

Acetazolamide, acetykcysteine, allopurinol, aminoglutethimide, arsenic compoounds, benzafibrate,
brompheniramine, calcium dobesilate, chlorpheniramine, cimetidine, colchicine, dapsone, deferiprone,
famotidine, flutamide, gold, glucocordicoids, hydroxychloroquine, mesalazine, metapynilene, methazolamide,
metoclopramide, lkevodopa, olanzapine, omeprazole, oral hyoglycemic agents (glibenclamide), mercunal
diuretics, penicillamine, ranitidine, riluzole, sulfasalazine, sulfonamides, tamoxifene, thenalidine, tetinoid,
tpelennamine
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