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Learning Objectives

Clarification of
The term Immune Neutropenia (IN)

Understanding
The mechanisms associated with IN
The specific diagnostic tests for IN

Acquisition of knowledge on
The spectrum of diseases associated with IN
The differential diagnosis of IN
The treatment of patients IN
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Immune Neutropenia: Definition
Neutropeniainduced byhumoralor cellularimmunemechanisms
A Isolated or combined witnaemiaand/or thrombocytopenia
A Acute/transient lasting less than 3 months vs chronic/persistent

A Mild (ANC 1.8 1.0 x10/), moderate (1.0 0.5 x 16/1), severe (<0.5 xF{l)

Severe neutropenia, is also called agranulocytosis. The term is usually used when
ANC < 0.1 x10/l is combined with fever or signs of sepsis.
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Children: Neonatal Immune Neutropeni@NIN)

NINis a commontype of neutropenia fetus mother
It is the neutrophil equivalent of hemolytic ol "’;'(
diseaseof the fetusandnewborn(HDFN) ONe; ®; A
Neutropeniahasno clinicalimpacton the fetus; O ® O
clinicalmanifestations(infectiong after birth are
placenta

rare.

® paternal antigen
Spontaneousecovery O neutropni

By: U. Sachs
EuNetINNOCHRON AIN Training School, 11/2C
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Adults: Immune Neutropenia

1. Antibodymediated
A Presencef autoantibodiesagainsteutrophil specificantigens or

A Presencef immune-complexesoundon F¢ Rs

2. Celtmediatedinhibition of neutrophilsandtheir progenitorcellsvia
direct or indirect effect.
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1. Antibody-mediated neutropenia

Antibodies against neutrophil specific antigens| T _ g -
A Target cells may be mature and/or progenitor cell HNAta | NAT FCGR3B'01
HNA-1b NA2 FCGR3B*02
1 ::gg)l‘?g:; HNA-1c SH FCGR3B*03
Immunecomplexes bound o€ O' w a e it
HNA-2 NB1 CD177*01
A Agglutination and opsonization of neutrophils 2 | cotr7 | HNAZoul | - co177°02
. . . -2null - CD177*03
- phagocytosis mainly in the spleen. R —
. . . 3 CTL2 HNA-3a 5b SLC44A2*03
A Complementmediated neutrophil destruction. HNA-3b* : SLC44A2'02
4 Mac-1 HNA-4a Mart ITGAM*01
. . . . (CD11b) . *
A Antibodies can affect neutrophil functioe.g i A
. . LFA-1 HNA-5a Ond ITGAL*01
defective response to chemotaxis). ° | cota) : : TGAL"02
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1. Antibody-mediated neutropenia

Antibodies against neutrophil specific antigens

PHENOTYPIC CHANGES DURING NORMAL
NEUTROPHIL MATURATION

A Target cells may be mature and/or progenitor ce

Immunecomplexes bound o O! w &

A Agglutination and opsonization of neutrophils
- phagocytosis mainly in the spleen.

A Complementmediated neutrophil destruction.

A Antibodies can affect neutrophil functioe.g
defective response to chemotaxis).
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1. Antibody-mediated neutropenia

Antibodies against neutrophil specific antigens

A Target cells may be mature and/or progenitor cells.

Immunecomplexes bound o O! w &

A Agglutination and opsonization of neutrophils
- phagocytosis mainly in the spleen.

A Complementmediated neutrophil destruction.

A Antibodies can affect neutrophil functioe.g
defective response to chemotaxis).

(lactoferrin, collagenase etc.)
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Primary granules
serine p Ineutrophil / etc.)
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Secondary granules

Fcy receptor

®

e o _ > Degranulation
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NADPH oxidase

Integrin

Secretory granules
(Mac-1, fMLP receptor etc.)

Tertiary granules
(gelatinase etc.)
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2. Celimediated neutropenia

| FasL and other innibitory factors | \
.

Direct toxicity through T-cell 8

Direct toxicity of neutrophils through
T-cell or NKcell receptors

or NK receptors g 7E|’yth|'0|d
_ _ o g precursor
Indirect damage through inhibitory a
. : 3 |
cytokines and prapoptotic o Mash g | oo

mediators such as TEFIFN), FasL -

by
Y9SN ’

| TNFo, IFNyand other cytokines |

R.Zambello& G.SemenzatoHaematologica200994,1341
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Acute Immune Neutropenia

Associated to infectious diseases

* Viral
= HHV-6
= Enterovirus
= |nfluenza
= EBV (up to 40%)
= CMV
= Parvo-B19 (rare)
= Hepatitis C (3-20%)
* Hepatitis B (rare)
= HIV (5-10% in early disease)
= HHV-8
» Bacterial
= Salmonella typhi (25%)
* Mycoplasma
= H. Pylori

Drug-induced (idiosystatic)

Antithyroids (tiamazole, metimazole) ___

Clozapine (olanzapine)
Pyrithyldione

Deferiprone

Mianserine

Phenothiazines (alimemazine)
Lamotrigine
Quinine/quinidine
Antiretroviral (HIV) therapy
Fluconazole, ketoconazole
Beta-lactams, cefipime
Trimethoprim sulfametoxazole
Sulfasalazine

Vancomyecin, rifampicin
Furosemide, spironolactone
Dipyrone (metamizole)
Calcium dobesilate

IVIG

Rituximab

Infliximab, etanercep
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These drugs are collective
responsible for 70% of cas
of DIN
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Acute Immune Neutropenia

Associated to infectious diseases —

« Viral A Antibodies against PB granulocytes and
= HHV-6 their BM progenitor/precursor cells
= Enterovirus ;
« Influenza A Damage of haemopoietic cells and BM
* EBV (up to 40%) microenvironment
= CMV
= Parvo-B19 (rare) o A Hypersplenism
= Hepatitis C (3-20%)
= Hepatitis B (rare) A Medication
= HIV (5-10% in early disease)
* HHV-8 A Heamophagocytosis

» Bacterial

= Salmonella typhi (25%)
* Mycoplasma
= H. Pylori
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Acute Immune Neutropenia

A Antibodies against PB granulocytes and
their BM progenitor/precursor cells

A Damage of haemopoietic cells and BM
microenvironment

A Hypersplenism
A Medication

Heamophagocytosis

A -l h o)

H. Chandra, et aHemophagocytosiesn Bone Marrow Aspirate Cytology: Single

Center Experience in North Himalayan Region of Indianals of medical and
health sciences research 2014



https://www.semanticscholar.org/paper/Hemophagocytosis-on-Bone-Marrow-Aspirate-Cytology%3A-Chandra-Chandra/18f7c51fbda0a01ed3a9505343a62804e878ee8f
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Acute Immune Neutropenia

Associated to infectious diseases

* Viral
= HHV-6
= Enterovirus
= |nfluenza
= EBV (up to 40%)
= CMV
= Parvo-B19 (rare)
= Hepatitis C (3-20%)
* Hepatitis B (rare)
= HIV (5-10% in early disease)
= HHV-8
» Bacterial
= Salmonella typhi (25%)
* Mycoplasma
= H. Pylori

Drug-induced (idiosystatic)

Antithyroids (tiamazole, metimazole) ___

Clozapine (olanzapine)
Pyrithyldione

Deferiprone

Mianserine

Phenothiazines (alimemazine)
Lamotrigine
Quinine/quinidine
Antiretroviral (HIV) therapy
Fluconazole, ketoconazole
Beta-lactams, cefipime
Trimethoprim sulfametoxazole
Sulfasalazine

Vancomyecin, rifampicin
Furosemide, spironolactone
Dipyrone (metamizole)
Calcium dobesilate

IVIG

Rituximab

Infliximab, etanercep
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responsible for 70% of cas
of DIN
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Druginduced Neutropenia
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IdiosyncraticDIN is an adversereaction to drugs Adapted from

due to abnormal susceptibility, peculiar to the D. Tesfa, M. Keisu,J. Palmblad Bt
dividual Am J Hematol. 2009,84:428

ek
&

Patientsmay presentwith severeneutropeniawith
ANC9.5x10%I or even<0.1x10%I (agranulocytosis)

[_] Females
[ Males

Thedisordermaybe life-threatening(10%).

wn

Theincidenceincreaseswith age

Incidence (# of patients/
million inhabitants/year

Theincidencehasremainedremarkablystableover
the lastdecadegq3¢16 cases/per million/ peryear)

DIN: Definition & Facts

omﬂm.—_ll‘

<15 15-2¢4 25-44  45-64 >65
Years of age
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Druginduced Neutropenia

Immune and/or toxic mechanism
A Viahaptensor immunecomplexes
A Via gtotoxic Fcells
A Damage to the myeloid precursors

Genetic polymorphisms
A Enzymes (e.g. MPO, NAD®BKdase)
A HLA

Epigenetic mechanissninterference with
MIRNAs

Drugto-disease interactions

Drugto-drug interactions

/’ /‘ j '7/ Macrophage

' complement
Drug metabolite

Drug metabolite Complement

Courtesy of Dr Pontikoglou C. Conference on Oral Chelation, Athens 2008




DIN: Mechanism
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Druginduced Neutropenia

Immune and/or toxic mechanism
A Viahaptensor immunecomplexes
A Via gtotoxic Fcells
A Damage to the myeloid precursors

Genetic polymorphisms
A Enzymes (e.g. MPO, NAD®BKdase)
A HLA

Epigenetic mechanissninterference with
MIRNAs

Drugto-disease interactions

Drugto-drug interactions

DIN: Diagnostic Criteria
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Onset of neutropenia/agranulocytosis during
treatment or within 7 days after exposure to
the drug and complete recovery of ANC> 1.5
x10%I1 within one month of discontinuation .

Recurrence of neutropenia/agranulocytosis
upon re-exposure to the drug (theoretically
the gold method; ethically questionable)

Exclusion criteria : presence of any disease or
condition associated with neutropenia
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Mechanisms of DIN caused by biological therapies

Anti-TNFtherapies

Serveashaptensandsensitizeneutrophilsor neutrophilprecursors immune-mediatedperipheraldestruction

Rituximab-mediated LON
Autoantibodies,LGEinduced competition for growth factors between lymphopoiesisand granulopoiesi{SDFL), genetic
polymorphismsn the IgGreceptorFC RIIA

Alemtuzumabmediated LON
Autoimmunityinduction

Tocilizumab(anti-IL6R)
BM suppressionaccelerated®Bcell apoptosis,ntravasculaneutrophilmargination
Immune checkpointinhibitors (ICI)

LGEinduced,autoantibodies

* Lateonsetneutropenial. ON severeneutropeniaoccurringat least3-4 weeksafter biotherapy ; MEMAnr?rtesterl aé J.chn. Med.z%)(ﬁag,lg,zli
.M.Michotet al. Eur J Cancer , 122,
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Haematologiammune-related adverse events by ICIs*

A. Distribution of Haem-irAE B. Mortality reported with haem-irAEs
p=0,0234
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*ICIl: Immune checkpoint inhibitors J.M.Michotet al. Eur J Cancer 2019, 122, 72
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Management of drugnduced neutropenia

Withdrawalof any potentially causativedrug

Hospitalization patients with any signsof infection or at
highriskof complications

Urgentantibioticsand symptomatictreatment of infections
GCSFE

In high risk patients (age > 65 years, ANC< 0.1x10%1, severe
infection,severecomorbidities)

Reducegecoverytime of ANC,hospitalizationlength, antibiotic
usebut not overallmortality

Notificationof the caseto pharmacologicahuthority

Proportion of Fatal Cases

P =0.009*
15 I 1
P =0.069"* P=053*
- ! =
10
5 .[
1966-1980 1981-1990 1991-2006
Without With
G-CSF or G-CSF or
GM-CSF GM-CSF
Period

Andersohn F et al. Ann Intern Med 2007;146:657



Chronic Immune Neutropenia




