Supplemental Information:
Methods:
     This was a single center retrospective study performed at The Ohio State University. Authorization to conduct the study was granted by the Institutional Review Board. Patients were included if they were 18 years or older, diagnosed with a hematologic malignancy, and initiated on acalabrutinib therapy between February 10, 2014 and August 31, 2019. Patients were identified through a generated report from electronic medical records based on the inclusion criteria. Patient demographics, disease characteristics, acalabrutinib treatment duration and modifications, concomitant medications that increase the risk of bleeding (Supplemental Table 6), and data related to the source and management of bleeding outcomes were collected from treatment initiation through discontinuation of acalabrutinib or last known patient follow up, whichever came first. 
      The primary outcome was the incidence of the first, most severe bleed event among patients treated with acalabrutinib. This was defined after documenting all bleed events per patient and identifying the occurrence of the first, most severe event during the study period. Secondary outcomes included incidence of any bleed event, risk factors for bleeding, incidence of post-operative bleed events, time to bleed event, acalabrutinib discontinuation rate, grade/class of bleeding event, and management of bleed event. The ISTH bleeding scale and CTCAE v5.0 were used to evaluate the incidence, grade, and class of bleed events (1, 2). Events were then further categorized based on the type and location of the bleed (i.e., gastrointestinal, central nervous system, cutaneous, etc.). The risk factors for bleeding were defined based on current literature, which included risk factors for bleeding related to ibrutinib and the HAS-BLED criteria (3, 4). Procedures were categorized based on bleed risk, low -, intermediate-, and high-risk for bleeding using institutional policies and published literature (5-9). The Naranjo probability score was collected for all events to evaluate the causality of the bleed events due to acalabrutinib (10). 
     For baseline patient characteristics, bleeding outcomes, and surgery outcomes, descriptive statistics were used to summarize the findings. Logistic regression analyses were used to evaluate associations between disease, baseline characteristics, and bleeding outcomes. All data analyses were performed using SAS 9.4 (SAS Institute Inc., Cary, NC) or Stata 14 (StataCorp LLC, College Station, TX).














Supplemental Table 1 - ISTH Bleed Categorization 

	Clinically non-relevant minor bleed
	1. No interventions 

	Clinically relevant minor bleed
	1. Hospital admission for bleed
1. Physician guided medical or surgical treatment for bleeding
1. Change in antithrombotic therapy 

	Major bleed 
	1. Fatal bleed
1. Bleeding that is symptomatic and occurs in a critical area or organ, such as intracranial, intraspinal, intraocular, retroperitoneal, pericardial, in a non-operated joint, or intramuscular with compartment syndrome, assessed in consultation with the surgeon
1. Bleeding causing a fall in hemoglobin level of 2 g/dL (1.24 mmol/L) or more, or leading to transfusion of two or more units of whole blood or red cells
1. Extrasurgical site bleeding causing a fall in hemoglobin level of 2 g/dL (1.24 mmol/L) or more, or leading to transfusion of two or more units of whole blood or red cells, with temporal association within 24–48 h to the bleeding
1. Surgical site bleeding that requires a second intervention (open, arthroscopic, endovascular) or a hemarthrosis of sufficient size as to interfere with rehabilitation by delaying mobilization or delayed wound healing, resulting in prolonged hospitalization or a deep wound infection
1. Surgical site bleeding that is unexpected and prolonged and/ or sufficiently large to cause hemodynamic instability, as assessed by the surgeon. There should be an associate fall in hemoglobin level of at least 2 g/dL (1.24 mmol/L), or transfusion, indicated by the bleeding, of at least two units of whole blood or red cells, with temporal association within 24 h to the bleeding
















	Supplemental Table 2 - The first most severe bleed per patient 

	Type of bleed, n (%)
	Clinically non-relevant bleed (n=143)
	Clinically relevant/major bleed (n=98)
	Total

	Epistaxis
	14 (10)
	6 (6)
	20

	Cutaneous bleed
	102 (71)
	30 (31)
	132

	Bleeding from minor wounds
	0 (0)
	1 (1)
	1

	Hematuria
	4 (3)
	8 (8)
	12

	Gastrointestinal bleed
	6 (4)
	15 (15)
	21

	Oral cavity bleeding
	5 (4)
	2 (2)
	7

	Bleeding after Tooth/ Teeth extraction
	0 (0)
	1 (1)
	1

	Bleeding after Surgery or Major Trauma
	5 (4)
	13 (13)
	18

	CNS bleed (spontaneous)
	0 (0)
	2 (2)
	2

	Other bleeds1
	7 (5)
	20 (20)
	27

	Time to event (days), median (range)
	21 (2-2016)
	20 (1-1141)
	

	*Missing = 48 (No Bleeds)
1Other bleeds included otic, ocular, pulmonary, and vaginal bleeds.

































	Supplemental Table 3 - Summary of all bleed events observed

	Bleed events, n (%)
	Clinically non-relevant bleed (n=478)*
	Clinically relevant/major bleed (n=155)*

	Epistaxis
	50 (11)
	12 (8)

	Cutaneous bleeding
	329 (69)
	51 (33)

	Bleeding from minor wounds
	0 (0)
	1 (1)

	Hematuria
	20 (4)
	16 (10)

	Gastrointestinal bleeding
	15 (3)
	20 (13)

	Oral cavity bleeding
	19 (4)
	5 (3)

	Bleeding after dental extraction
	0 (0)
	1 (1) 

	Bleeding after Surgery or Major Trauma
	13 (3)
	18 (12)

	CNS bleeding (spontaneous)
	0 (0)
	2 (1)

	Other bleeding
	32 (7)
	29 (19)

	CTCAE Grade
Grade 1
Grade 2
Grade 3
Grade 4
Grade 5
	473 (99)
5 (1)
0 (0)
0 (0)
0 (0)
	6 (4)
133 (86)
10 (6)
4 (3)
2 (1)

	Naranjo adverse drug reaction probability
Doubtful (≤0)
Possible (1-4)
Probable (5-8)
Definite (≥9)
	0 (0)
376 (79)
102 (21)
0 (0)
	0 (0)
131 (85)
24 (15)
0 (0)


*n represents number of events 














	Supplemental Table 4 - Management of bleed events 

	
	Clinically non-relevant minor bleed (n=478)
	Clinically relevant/ major bleed (n=155)
	Total

	Acalabrutinib management, n (%)
Discontinuation 
Dose adjustment
Held
	0 (0)
0 (0)
0 (0)
	6 (4)
2 (1)
44 (28)
	6 (1)
2 (0)
44 (7)

	Concomitant medication discontinuation, n (%)
Anticoagulation
Antiplatelet 
NSAIDs
Natural medicines and supplements
	
0 (0)
0 (0)
1 (0)
0 (0)
	
14 (9)
10 (6)
4 (3)
2 (1)
	
14 (2)
10 (2)
5 (1)
2 (0)

	Level of care, n (%)
Emergency room
Hospitalization
Physician office 
Phone call/monitor/home 
	
5 (1)
1 (0)
40 (8)
432 (90)
	18 (12)
23 (15)
66 (43)
48 (31)
	23 (4)
24 (4)
106 (17)
480 (76)


*n represents number of events 


















	Supplemental Table 5 - Bleed events related to procedures 

	
	High Bleed risk
(n=106) 
	Intermediate Bleed Risk
(n=420)
	Low Bleed Risk
(n=737)

	Acalabrutinib holds (days), median (range)1
Before
After
	
3 (0-10)
3 (1-16)
	
3 (0-30)
3 (0-60)
	
3 (0-7)
3 (0-23)

	Number of bleeds, n (%)
Clinically non-relevant bleed
Clinically relevant/major bleed
	2 (2)
10 (9)
	1 (1)
0 (0)
	9 (1)
6 (1) 


1Only includes hold times for 339 procedures 























Supplemental Table 6 – Concomitant medications assessed that increase the risk of bleeding 

	Anticoagulation
	Antiplatelet 
	Non-steroidal anti-inflammatory drugs (NSAIDs)
	Natural medicine and supplements 

	Apixaban
Betrixaban
Edoxaban
Rivaroxaban
Dabigatran
Fondaparinux
Enoxaparin
Dalteparin
Unfractionated heparin 
Warfarin

	Aspirin
Clopidogrel
Prasugrel
Ticagrelor
Aspirin and dipyridamole
Cilostazol
Vorapaxar

	Ibuprofen 
Celecoxib 
Diclofenac
Indomethacin 
Naproxen
Ketorolac
Meloxicam
Etodolac
Sulindac
Piroxicam
Oxaprozin
Ketoprofen
Flurbiprofen

	Aloe
Evodia
Marijuana
Astragalus
Fennel
Melatonin
Berberine
Feverfew
Pomegranate
Bishop's Weed
Fish oil: more than 3g/day
Pseudoginseng (Panax)
Black Pepper
Garlic
Quercetin Black Tea
Ginger
Red Clover Blue-Green Algae
Ginkgo
Reishi Mushrooms
Burdock Root
Ginseng
Schisandra 
Cat's Claw
Glucosamine
Selenium Chamomile
Goldenseal
Tahitian Noni Coleus
Green Tea
Tiratricol CoQ10
Guggul
Tree Turmeric
Danshen
Higenamine
Turmeric
DHEA
Hu Zhang
White Pepper
Essiac (Sheep Sorrel)
Mangosteen
Wolfberry (Goji Juice)
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