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Figure S1 : CDK4/6 inhibitors mechanisms of action2
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Figure S2 : PARP inhibitors mechanisms of action28-31


































	
Mechanism of neutropenia
	Neutropenia incidence*
	Neutropenia management

	Decreased granulocyte generation capacity
	
All grade
	
36%
	There is no argument to support the use
of GCSF

	Reduced resilience of CSH to DNA damage
	
	
	

	Preferential survival of apoptotic pathway-mutated CSH
	

Grade 3+
	

22%
	Dose management or withholding
of PARPi therapy

	Direct CSH toxicity
	
	
	


Table S1: PARP inhibitors induced neutropenia, * in main phase 3 trials32-35,40-55

   
	Name
	Target
	FDA-approved indication

	Ipilimumab
	CTLA-4–blocking antibody
	Melanoma

	
Nivolumab
	
PD-1–blocking antibody
	Melanoma, renal cell carcinoma, Hodgkin lymphoma, squamous cell carcinoma of the head and neck, urothelial carcinoma, colorectal cancer, and hepatocellular carcinoma

	Ipilimumab + Nivolumab
	CTLA-4–blocking antibody + PD-1–blocking antibody
	Melanoma, renal cell carcinoma, hepatocellular carcinoma, pleural mesothelioma, and colorectal cancer

	


Pembrolizumab
	


PD-1–blocking antibody
	Melanoma, non-small-cell lung cancer, small-cell lung cancer, head and neck squamous cell cancer, Hodgkin lymphoma, primary mediastinal large B-cell lymphoma, urothelial carcinoma,
colorectal cancer, gastric cancer, esophageal cancer, cervical cancer, hepatocellular cancer, Merkel cell carcinoma, renal cell carcinoma, and endometrial carcinoma

	Cemiplimab
	PD-1–blocking antibody
	Urothelial carcinoma

	Avelumab
	PD-L1–blocking antibody
	Urothelial carcinoma, Merkel cell carcinoma, and renal cell carcinoma

	Durvalumab
	PD-L1–blocking antibody
	Urothelial carcinoma

	
Atezolizumab
	
PD-L1–blocking antibody
	Urothelial carcinoma, non-small-cell lung cancer, and triple-negative breast cancer

	Dostarlimab
	PD-1–blocking antibody
	Endometrial cancer

	Retifanlimab
	PD-1–blocking antibody
	Merkel cell carcinoma

	Tremelimumab
+ Durvalumab
	CTLA-4–blocking antibody
+ PD-L1–blocking antibody
	
Hepatocellular carcinoma

	Toripalimab
	PD-1–blocking antibody
	Nasopharyngeal carcinoma


Table S2 : Immune checkpoint inhibitors and their clinical indications56
	
	
	CTLA-4
	PD-(L)1

	CD8+ T lymphocytes
	Direct cytotoxicity
	X
	X

	Th2 CD4+ lymphocytes
	Enhances autoantibody production
	X
	X

	NK cells
	Direct and antibody-dependent cytotoxicity
	
	X


Table S3 : neutrophil toxicity associated with immune checkpoint inhibitors56
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Figure S3 : Occurrence of neutropenia with immune checkpoint inhibitors 58,67-72
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Figure S4 : Management of neutropenia associated with immune checkpoint inhibitors56,63,70,74




	
	Rituximab
	Obinutuzumab

	Direct cell death
	+
	++

	Antibody dependent cellular cytotoxicity
	+
	++

	Complement dependent cytotoxicity
	++
	0

	Antibody dependent phagocytosis
	+
	++


Table S4 : Rituximab and obinutuzumab mechanisms of action81-83
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Figure S5 : data from clinical trials on antiCD20-mAb associated neutropenia91-97
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[bookmark: _GoBack]Figure S6 : Management of neutropenia associated with antiCD20-mAb84,91, 98, 99
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= Most common ICl inducing neutropenia = Nivolumab.
= 26% of all hematological immune related adverse events are neutropenia.

= Overall reported incidence of neutropenia secondary to immune check-point inhibitors
monotherapy is less than 1% with a significant majority being grade 4

= Shorter median time to onset of hematological toxicities with anti-CTLA-4 monotherapy or
combination of anti-CTLA-4/anti-PD-1 therapies compared to anti-PD-1 monotherapy®
(12 versus 25 weeks) .

= Higher incidence of grade 3+ haematological toxicity when treated with anti-PD(L)1 and
anti-CTLA-4 combination therapy compared with monotherapy.
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To date, no randomized trials or prospective studies evaluated management procedures to
deal with ICI hematological adverse event and recommendations are based on retrospective
cohort studies or expert opinion.

The American Society of Clinical Oncology and the European Society of Medical Oncology
guidelines recommends early consultation with a hematologist with a low threshold for bone
marrow examination.

Regarding grade 3+ neutropenia, recommendations involve ICl therapy to be withheld and
first line treatment consists on G-CSF support in addition to IV (methyl)prednisolone 1mg/kg.

If neutropenia is associated with hemophagocytic lymphohistiocytoses, anti-IL6 therapy may
be used.

Second line immunosuppressive treatment is less standardized and may involve IV
immunoglobulins, rituximab, MMF and cyclosporine.
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= Higher incidence rate of late onset neutropenia for patients with lymphomas compared to
autoimmune diseases.

= Risk factors associated with antiCD20-mAb late onset neutropenia includes the use of
combined chemotherapy especially purine drugs, specific polymorphisms at position
158V/F of the IgG and systemic lupus erythematosus (compared to other auto-immune
diseases).

= No difference on grade 3-4 neutropenia (RR 1.01 [95% Cl 0.93—-1.11] between type 1
(Rituximab) or type 2 (Obinutuzumab) antiCD20 m1b.

= Increased rate of febrile neutropenia with obinutuzumab (RR 1.23 [95% CI 1-1.51).
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Management

= There are no specific recommendations for the management of late onset neutropenia.

= |t is generally accepted that in most cases of grade Ill neutropenia, neutrophil recovery is
self-limiting and patients recover rapidly without any specific therapy and do not require
G-CSF administration.

= Regarding grade IV neutropenia, due to the high infectious complications risk, GCS-F use is
justified for patients with risk factors with usually rapid response.

= Neutropenia unresponsive to G-CSF is rare, and how to treat it at this time is controversial
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One of the roles of PARPs is to signal the presence of single-stranded DNA lesions
and allow their repair. PARP inhibitors (PARPi) neutralize their effects, making repair
impossible and leading to double-strand damage. This can result in apoptosis.
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