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Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del  Ministero della Salute, è richiesta la 
trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.
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There is evidence that vitamin C is depleted during severe
physiological stress, indicated by decreases in vitamin C
levels, and parallel increases in the oxidized forms of the
vitamin, i.e., dehydroascorbate and ascorbate free radical.
In a healthy person, an intake of 0.1 g/day of vitamin C is
enough to maintain a normal plasma level, but much higher
doses (1–4 g/ day) are needed for critically ill patients to
increase vitamin C levels to within the normal range.
The increased level of vitamin C utilization in critically ill
patients does not disappear with a few doses, and may
persist for the period of the critical illness.

Levine M, et al. Vitamin C pharmacokinetics in healthy volunteers: evidence for a recommended dietary allowance. Proc Natl Acad Sci USA. 1996;93:3704–9
Long CL, et al. Ascorbic acid dynamics in the seriously ill and injured. J Surg Res. 2003;109:144–8. 
de Grooth HJ, et al. Vitamin C pharmacokinetics in critically ill patients: a randomized trial of four iv regimens. Chest. 2018;153:1368–77. 





593 Prevalence of Vitamin C Deficiency and Bleeding at a Tertiary Care Center: 
Mayo Clinic Florida (MCF) Experience

Program: Oral and Poster Abstracts; Type: Oral
ErinMarie O. Kimbrough, MD1, et al. 

Ø Retrospective review of MCF patients from January 1, 2018 through December 31, 2019 
who underwent AA testing. Deficiency was defined as an AA level ≤0.3 mg/dL.

Ø 1,124 patients who underwent AA testing over 24 months; n=245 (21.8%, 95% CI: 19.5% -
24.3%) were deficient. 

Ø Of those, n=23 (9.4 %) reported symptoms of mucocutaneous bleeding (predominantly
ecchymosis, easy bruising or epistaxis) and n=19 (7.8%) had GI or genitourinary (GU) 
bleeding. 

Ø There were 42 bleeding events among 39 patients (15.9%), 3 of whom had combined
mucocutaneous and GU bleeding. 

3.5% of the cohort (39 / 1,124) showed bleeding symptoms due to AA deficiency





We describe a case of a 33 year old Caucasian female seen in our clinic for easy bruising of 10 years
duration. She would wake up in the morning with bruised arms and legs without any inciting trauma.
She denied prolonged bleeding after dental extractions, frequent nose bleeds, menorrhagia any
genitounrinary or gastrointestinal blood loss. Her exam revealed ecchymoses on her arms and legs with
no evidence of perifollicular hemorrhage or gingival hyperplasia.
Workup including CBC, Coagulation profile and Von Willebrand factor levels were all within normal
limits. She had a vitamin C level of 0.1mg/dl.
She was subsequently advised to increase vitamin C intake through fruits and vegetable and was started
on vitamin C supplementation with 500mg twice a day for four weeks. Her repeat vitamin C level on her
one month follow up was noted to be 1.9mg/dl. She noticed complete resolution of her symptoms.
This case illustrates the fact that vitamin C deficiency should be excluded in adults presenting with
bruising

Zaidi & Moffett, ASH 2013
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Tiede et al, Haematologica 2020



Emicizumab in Hemophilia A



1153 Efficacy and Safety of Emicizumab Prophylaxis in Patients with Acquired Hemophilia a Who Were
Deemed Ineligible for Immunosuppressive Therapy: Additional Data from the Ageha Study

Program: Oral and Poster Abstracts, Poster I
Hidekazu Nishikii et al.  

AGEHA consisted of 2 cohorts: patients already undergoing or scheduled to immediately undergo IST at enrollment (Cohort 1),
and patients deemed ineligible for IST at enrollment (Cohort 2). Emicizumab was administered subcutaneously at 6 mg/kg on
Day 1 and 3 mg/kg on Day 2 followed by 1.5 mg/kg once weekly from Day 8.

Patient 13 was an 82-year-old female. She was judged ineligible for IST because of her poor performance status and diabetes. 
After starting emicizumab, the bleeding symptoms immediately disappeared and her general condition dramatically improved. 

Patient 14 was a 59-year-old female with AHA of long disease duration (1009 days) who had been receiving a prophylactic
regimen of activated prothrombin complex concentrate before enrollment. She was judged ineligible for IST because IST had
not been effective for a long time in the past, and because IST was nearly contraindicated due to a complication of infections
associated with osteonecrosis of the jaw.

During the pre-treatment period, the 2 patients experienced a total of 3 treated bleeds, 1 of which was a treated major bleed in 
Patient 13. During the on-treatment period, no treated bleeds and no major bleeds occurred in either patient. 
Durations of emicizumab treatment were 7.1 weeks in Patient 13 and 16.3 weeks in Patient 14. 



Emicizumab for the treatment of acquired hemophilia A

Paul Knoebl,Johannes Thaler,Petra Jilma,Peter Quehenberger,Karoline Gleixner,Wolfgang R. Sperr, Emicizumab for the treatment of acquired 
hemophilia A, Blood, ASH 2021. 

Copyright © 2023 American Society of Hematology 



We suggest rituximab at a dose of 375 mg/m2 weekly for a  maximum of four cycles (GRADE 2B).
Tiede et al, Haematologica 2020



Efficacy of Rituximab for the Treatment of Acquired Hemophilia A: A Systematic Review

A total of 105 studies involving 186 patients with acquired hemophilia A were included in
the analysis. Males were 56.6%. The median age was 71 years (interquartile range; IQR, 56-
78). Median factor VIII clotting activity (FVIII: C) was 0.02% (IQR 0-2), and the median FVIII
inhibitor was 31 Bethesda unit/mL (IQR 10-128). Rituximab was used as a single agent in 23
patients (12.4%). The rest of the patients received rituximab in combination with either
corticosteroid, cytotoxic agents, mycophenolate mofetil, or others.
Overall response rate was 85.0% (complete remission 72.6%, partial remission 12.4%).
Rituximab treated as first-line therapy was associated with a higher rate of complete
remission as comparing to second-line therapy, 82.1% and 64.7%, respectively.

Moonla et al, ISTH Congress 2021



1148 Rituximab and Bortezomib for Patients with Newly Diagnosed Acquired Haemophilia: Single Arm, 
Single Center, Prospective Phase 2 Study
Program: Oral and Poster Abstracts, Poster I

Huacong Cai et al.  

Ø From March 2018 to May 2022, 30 patients were eligible for the study.
Ø Overall, 19 patients were male (63.3%). The median age was 53.5 years (range 22 - 90

years).
Ø The underlying disorders that could be associated with AHA included rheumatoid arthritis,

systemic lupus erythematosus and pemphigus. One patient was diagnosed at her
postpartum. One patient was diagnosed soon after surgery. Traditional Chinese medicine
was suspected as the inducement in one patient. No patient in our cohort was reported to
have coexisting malignancy. 24 patients (80.0%) were regarded as idiopathic AHA.

Ø The median time from disease onset to the diagnosis was 36.5 days (range 10–249 days).
Ø The median FVIII activity at baseline was 1.5 IU/ml (range 0 to 10.4 IU/ml), and the median

inhibitor concentration was 25.6 BU/ ml (range 2.7 to 600 BU/ ml).



1148 Rituximab and Bortezomib for Patients with Newly Diagnosed Acquired Haemophilia: Single Arm, 
Single Center, Prospective Phase 2 Study
Program: Oral and Poster Abstracts, Poster I

Huacong Cai et al.  

Rituximab 375mg/m2 intravenous infusion on day 0 
and bortezomib 1.3 mg/m2 subcutaneous on day 1,4,8,11.

Ø Overall, 23 patients (76.7%) achieved CR, 6 patients (20.0%) achieved PR and 1 patients died of
cardiac events 3 month after last dose of bortezomib. The ORR was 96.7%. Median time to CR was 74
days (range 12-179 days). After a median follow-up of 39 months (range 3–50 months), one patient
had relapse of the disease, 2 months after achieved CR.

Ø One patient (3.8%) had grade 3 neutropenia; One patient (3.8%) had grade 4 thrombocytopenia and
grade 3 thrombocytopenia each. Eight patients experienced infectious fever, including 2 grade 3 and 2
(7.7%) grade 4. Five patients (19.2%) developed grade 1-2 peripheral neuropathy.No treatment-
related deaths occurred.
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International Registry aVWS
(266 literaure cases and 186 registry cases)

(Thromb Haemostas 2000,84,245-9)
•Lymphoproliferative diseases / MGUS 48%

•Myeloproliferative neoplasms 15%

•Cancer 5%

•Autoimmune diseases 2%

•Cardiovascular disease 21%

•Others 9% (drug-related, hypotiroidism, diabetes, uremia, sarcoidosis, IBD)



4216 Waldenstrom Macroglobulinemia and the Clinical Implications of Acquired Von Willebrand
Syndrome

Program: Oral and Poster Abstracts, Poster III
Karan Chohan et al.

Ø Consecutive pts with a diagnosis of WM evaluated at Mayo Clinic, MN, FL and AZ who
underwent von Willebrand factor (VWF) testing from 01/2002 to 01/2022 were included.

Ø Of 2210 pts with a diagnosis of WM, 73 (3%) received testing for VWF, and 11 (15% of
those tested and 0.5% of all pts) were diagnosed with AVWS.

Ø The most common underlying reason for testing was bleeding symptoms, observed in 9
(82%) pts. Other reasons for testing included pre-surgical (n=1) and routine screening
(n=1). Recurrent epistaxis was the most observed bleeding symptom and was seen in 6
(55%) pts. Other observed symptoms included spontaneous hematoma (n=2),
gastrointestinal (GI) bleeding (n=2), retinal hemorrhage (n=2), and subarachnoid
hemorrhage (n=1)





366 Screening for Acquired Von Willebrand Syndrome in Myelofibrosis –
Poor Correlation with Bleeding Risk

Program: Oral and Poster Abstracts, Poster III
Raphael Costa Bandeira de Melo, MD1*, 

Ø Samples from forty-six patients (52% male) were collected for this study. MF was primary in 33 cases
(72%) and post-ET/PV in 13 cases (28%). Median age was 70 years (IQR 63-80), and the median time
from diagnosis to sample collection was 5.3 years (2.8-9.2)..

Ø Median level of von Willebrand factor antigen (vWF:Ag) and activity of vW (vWF) were 148% (IQR 125-
169) and 71% (IQR 46-100), respectively. Median vWF:RCO/vWF:Ag was 0.48 (IQR 0.32-0.62), being
<0.7 in 35/46 (76%) samples.

Ø After collecting the samples, patients were followed for 30 months (range 1-44). Seventeen patients died
after the study, mostly related to disease complications. In addition, one major bleeding event was
reported, and one patient had a stroke.

Ø Conclusion: A high prevalence of aVWS defined by the vWF:RCO/vWF:Ag ratio was found, even in the
absence of thrombocytosis. Mechanisms of this qualitative change in the homeostasis of the Von
Willebrand Factor remain elusive. One possible explanation is consumption by an increased platelet
activation. The presence of laboratory aVWS criteria did not associate with clinically significant bleeding.
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Factor XIII 
Subunits A of human factor XIII (potentially catalytic) are made primarily by platelets and other cells of bone
marrow origin. Subunits B are secreted into blood by hepatocytes. Units A and B combine within blood to form
heterotetramers of two A units and two B units.



594 Acquired Factor XIII Deficiency Is Associated with High Morbidity and Mortality
in Critically Ill Patients

Program: Oral and Poster Abstracts, Type: Oral
Miguel López Esteban et al.

Methods: In this retrospective, non-interventional study, we screened all patients with acquired FXIII deficiency admitted to Gregorio
Marañon Hospital in Madrid, Spain, between January 2020 and March 2022. FXIII activity at our hospital is routinely measured in patients
who experience bleeding despite a normal conventional coagulation test. A level of <70% is considered to indicate FXIII deficiency. All
patients with FXIII levels lower than 70% were included in the study. Clinical, analytical and transfusion data were retrospectively collected.
Results: Seventy-one patients were diagnosed with acquired FXIII deficiency, of which 5 outpatient diagnosis were excluded from the
analysis. Characteristics at baseline and at the time of FXIII deficiency diagnosis are shown in Table 1. Of note, this group of patients had a
remarkable comorbidity burden (80.3%) and a high admission rate to Intensive Care Unit (ICU) (86.3%).
A significantly lower level of FXIII activity was found in patients with vasopressor requirements at the time of diagnosis (46% vs 38%,
p<0.05) and those who presented multiorgan disfunction syndrome (MODS) at any time during hospitalization (51% vs 42%, p<0.05).No
statistically significant difference was found in transfusion requirements when a cut-off of 36.5% in FXIII activity was used, except for fresh
frozen plasma requirements (85% vs 58%, p<0.05). Nevertheless, a tendency towards significance was noticed in need for bleeding
control, development of MODS and global mortality. Indeed, patients with FXIII activity less than 36.5% experienced less survival time
during the first 2 years after hospital admission (p=0.004) (Fig.1).







Comment
In this setting (moderate) deficiency of factor XIII seems a biomarker of severity
of illness (MODS, liver failure) rather than a risk factor for bleeding.

Evidence from the literature suggests that FXIII
levels of 3%–10% of the normal population
mean (0.03–0.1 IU/mL) are sufficient to prevent
spontaneous bleeds.
15% FXIII activity was the level under which the
probability of spontaneous major bleeding
sharply increases (from 50% for levels of 15% to
more than 90% for levels of 5%or lower)

Menegatti M et al, J Thromb Haemost 2017


