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Dear Editor,

Venetoclax is available as 10, 50, and 100  mg film-
coated tablets (VENECLEXTA®). Although the 100 mg 
VENECLEXTA® tablet is the most commonly used, its 
large size (17.2 mm length and 9.5 mm width) makes 
it difficult for elderly patients with impaired swallow-
ing ability to ingest. We observed a case in which the 
patient ingested crushed VENECLEXTA® 100 mg tab-
lets at home due to difficulty in swallowing, resulting 
in approximately twice the expected venetoclax blood 
level [1]. We were unable to explain this phenomenon. 
To the best of our knowledge, there are no previous 
reports on dissolution of crushed VENECLEXTA® tab-
lets. Therefore, we evaluated the impact of crushing a 
VENECLEXTA® tablet on its dissolution property.

Dissolution tests were performed on an Erweka model 
DT light dissolution test system (Langen, Germany) 
with a paddle. One intact or crushed tablet was added 
to a 1000-mL vessel containing 900 mL deionized water 
under shaded conditions. The stirring speed was 50 rpm, 
and the temperature was controlled at 37 ± 0.5 °C. Five 
milliliters of the solution were sampled at every measure-
ment time point. After sampling, 5 mL of fresh deionized 

water were added to the vessel. The test solution was 
degassed via sonication and vacuum before the dissolu-
tion tests. The dissolution tests for crushed and intact 
VENECLEXTA® tablets were performed using three 
samples. Test solutions were taken at 1, 2, 3, 4, 5, 10, 
15, 20, 30, 60, 90, 120, 180, 240, 300, and 360 min and 
analyzed by HPLC [2]. Statistical analysis was performed 
using EZR [3].

In the case of crushed tablets, dissolution began after 
1 min and plateaued after 5 min (Fig. 1). The average 
venetoclax concentration from 5 to 360 min of the dis-
solution test was 76.2 ± 0.4 µg/mL. Intact tablets began to 
dissolve 15 min after the start of the test. After 360 min, 
the average venetoclax concentration reached its highest 
value of 9.0 µg/mL. A comparison of the concentrations 
of crushed and intact VENECLEXTA® tablets in the 
test solutions showed statistically significant differences 
in concentrations from 1 min after the start of the test 
(P < 0.001; two-sample t-test).

We found that the dissolution behavior of crushed and 
intact VENECLEXTA® tablets was significantly differ-
ent during the dissolution tests. These results suggest 
that accelerated dissolution increases the blood concen-
tration of venetoclax. VENECLEXTA® tablets are an 
amorphous solid dispersion (ASD) formulation [4]. Like 
VENECLEXTA® tablets, a significant increase in dis-
solution rate has been observed following crushing for 
other ASD formulations such as Noxafil® (posacona-
zole) and Novir® (ritonavir) [5]. Our results support our 
previous report [1] and the package insert statement that 
VENECLEXTA® tablets should not be chewed, crushed, 
or broken [6]. As ASD is a relatively new formulation 
technology and the tablets appear to be normal, clinicians 
and nurses may crush ASD formulations. This can, in 
turn, significantly impact oral bioavailability and have 
clinical consequences.

In conclusion, physicians should not recommend crushing 
VENECLEXTA® for patients who are unable to swallow 
the tablets.

 * Takeo Yasu 
 yasutakeo-tky@umin.ac.jp

1 Department of Medicinal Therapy Research, Pharmaceutical 
Education and Research Center, Meiji Pharmaceutical 
University, 2-522-1, Noshio, Kiyose, Tokyo 204-8588, Japan

2 Department of Pharmacy, Tokyo Metropolitan 
Bokutoh Hospital, 4-23-15 Koutoubashi, Sumida-Ku, 
Tokyo 130-8575, Japan

3 Bokutoh Hospital-Meiji Pharmaceutical University Joint 
Research Center, 4-23-15 Koutoubashi, Sumida-Ku, 
Tokyo 130-8575, Japan

4 Department of Molecular Pharmaceutics, Meiji 
Pharmaceutical University, 2-522-1, Noshio, Kiyose, 
Tokyo 204-8588, Japan

/ Published online: 4 November 2022

Annals of Hematology (2023) 102:219–220

http://orcid.org/0000-0003-0587-0091
http://crossmark.crossref.org/dialog/?doi=10.1007/s00277-022-05014-3&domain=pdf


1 3

Declarations 

Ethics approval This article does not contain any studies with human 
participants or animals performed by any of the authors.

Conflict of interest The authors declare no competing interests.

References

 1. Anzai M, Yasu T, Gando Y, Shirota M, Kobayashi M (2022) 
Increased blood levels of venetoclax due to intake of crushed 
venetoclax tablets. Ann Hematol 101(9):2097–2098. https:// doi. 
org/ 10. 1007/ s00277- 022- 04871-2

 2. Yasu T, Gando Y, Nomura Y, Kosugi N, Kobayashi M (2022) 
Determination of venetoclax concentration in plasma using high-
performance liquid chromatography. J Chromatogr Sci:bmac027. 
https:// doi. org/ 10. 1093/ chrom sci/ bmac0 27

 3. Kanda Y (2013) Investigation of the freely available easy-to-use 
software ‘EZR’ for medical statistics. Bone Marrow Transplant 
48(3):452–458. https:// doi. org/ 10. 1038/ bmt. 2012. 244

 4. Jermain SV, Brough C, Williams RO 3rd (2018) Amorphous solid 
dispersions and nanocrystal technologies for poorly water-soluble 
drug delivery - an update. Int J Pharm 535(1–2):379–392. https:// 
doi. org/ 10. 1016/j. ijpha rm. 2017. 10. 051

 5. Pas T, Verbert S, Appeltans B, Van den Mooter G (2020) The 
influence of crushing amorphous solid dispersion dosage forms on 
the in-vitro dissolution kinetics. Int J Pharm 573:118884. https:// 
doi. org/ 10. 1016/j. ijpha rm. 2019. 118884

 6. AbbVie Inc. (2021) VENCLEXTA® prescribing information. 
https:// www. rxabb vie. com/ pdf/ vencl exta. pdf. Accessed 2022 Aug 
29

Publisher's note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Fig. 1  Dissolution profiles of 
venetoclax from crushed and 
intact VENECLEXTA.® tablets 
(n = 3, mean ± SD)
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