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Abstract 

Background Oral Abiraterone acetate is a novel antineoplastic agent approved by the FDA for the treatment 
of metastatic prostate cancer. Abiraterone is an irreversible inhibitor of the 17α-hydroxylase (CYP17) enzyme complex 
resulting in a reduction of androgens and corticosteroids. It may cause mineralocorticoid excess syndrome; hence, it 
is prescribed with steroids. Here we describe a case of postoperative severe hypokalemia with unusual presentation 
in a patient after spine surgery in which abiraterone with prednisolone was continued preoperatively. Anesthetic 
concerns about the perioperative administration of abiraterone have not been reported in the literature.

Case presentation An 80-year-old male with a known case of metastatic prostate cancer was posted for spine sur-
gery under general anesthesia. Surgery was uneventful and the patient was extubated after ensuring adequate mus-
cle power and respiratory parameters. Postoperatively, the patient developed aphonia, quadriparesis, and respiratory 
distress leading to reintubation. After evaluation, severe grade 4 hypokalemia was found to be the causative factor. 
The patient recovered well after potassium and steroid supplementation. Low potassium and cortisol levels indicate 
a diagnosis of abiraterone-induced hypokalemia.

Conclusion Patients on abiraterone require more stringent and vigilant monitoring of potassium and cortisol levels. 
In such circumstances, it might be advantageous to add additional steroids or substitute alternative steroids.
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Background
Oral abiraterone acetate is a novel antineoplastic agent 
approved for the treatment of metastatic castration-
resistant prostate cancer (mCRPC). It works by irre-
versible inhibition of CYP17, a key enzyme for the 
biosynthesis of androgens (Feng et al. 2022). Abiraterone 
may lead to many adverse effects including hypokalemia, 

cardiac arrhythmias, hepatotoxicity, and adrenocortical 
insufficiency. However, severe Grades 3 and 4 hypoka-
lemia is extremely rare. After written informed consent, 
we describe a case of severe hypokalemia postoperatively 
with unusual presentation of quadriparesis, aphonia, 
and respiratory distress in a metastatic prostate cancer 
patient after spine surgery owing to preoperative admin-
istration of Abiraterone acetate. To the best of our knowl-
edge, anesthetic implications of perioperative abiraterone 
have not been described in the literature.*Correspondence:

Nirdesh Thakore
drnirdeshthakore87@gmail.com
1 Ananta Institute of Medical Sciences, Rajsamand, Udaipur, Rajasthan, 
India

http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s42077-023-00392-w&domain=pdf
http://orcid.org/0000-0003-2295-9135
https://orcid.org/0000-0001-7959-067X
https://orcid.org/0000-0001-9847-4340
https://orcid.org/0000-0002-8274-2846


Page 2 of 5Thakore et al. Ain-Shams Journal of Anesthesiology           (2023) 15:99 

Case presentation
An 80-year-old male, weighing 70 kg, BMI 24.2 kg/m2 
known case of metastatic prostate cancer presented 
with chief complaints of lower back pain radiating 
to lower limbs, weakness, and numbness in bilateral 
lower limbs for 10 days. There was no history of diabe-
tes, hypertension, or any other chronic illness. He had 
a history of prostate surgery along with orchidectomy 
1 year back. On examination power in bilateral lower 
limbs was 4/5 (MRC grade) (Dyck et  al. 2005). There 
was impaired touch/pain/temperature sensation in the 
bilateral lower limb below T10 (50% decrease), the rest 
systemic examination was normal. MRI spine revealed 
compression fracture at D9 and D11, suggestive of 
metastasis. He was posted for D9, D10 decompressive 
laminectomy. Preoperative electrolytes were also within 
normal limits (136 meq/l sodium and 3.8 meq/l potas-
sium). His preoperative medications included Tab Abi-
raterone acetate 1000 mg OD and tab prednisolone 5 
mg BD (started 5 days back) which were continued until 
the morning of surgery. In OT, induction was done with 
an injection of fentanyl(150 mcg), propofol, and vecu-
ronium (6 mg), and intubated with a flexometallic 8.0 
mm tube followed by prone positioning. Anesthesia 
was maintained with  O2,  N2O (1:1), sevoflurane (MAC 
1–1.2), and vecuronium (1 mg repeated based on clini-
cal parameters). The patient was ventilated on VCV 
mode (TV = 500 ml, RR = 14/min, I: E ratio 2:1, PEEP 
5 cm of  H2O). For analgesia, inj fentanyl 100 mcg and 
paracetamol 1 g were given. Dexamethasone 4 mg was 
given at induction of anesthesia. Surgery was completed 

in 3 h with an uneventful intraoperative course and then 
the patient was made supine. Neuromuscular blockade 
was reversed with inj neostigmine (3 mg) and inj gly-
copyrrolate (0.6 mg) after ensuring adequate muscle 
power and respiratory parameters as neuromuscular 
monitoring is not available at our institute. The patient 
was then extubated and shifted to the post-anesthesia 
care unit (PACU). Postoperatively after half an hour, 
the patient became restless along with aphonia and 
quadriparesis (power 3/5 in all four limbs). Injection of 
neostigmine and glycopyrrolate was repeated in PACU 
due to the possibility of inadequate reversal, but muscle 
power did not improve. He gradually developed drowsi-
ness and shallow breathing with a saturation of 93% on 
oxygen at 6 L/min. Arterial blood gas revealed severe 
respiratory acidosis (pH 7.05, pCO2 88, K+ 2.0). He was 
shifted to OT and reintubated in view of altered senso-
rium and  CO2 retention. Differential diagnoses of cer-
vical spine injury, cerebrovascular accident, electrolyte 
imbalance, hypokalemic periodic paralysis, hypothyroid 
myopathy, and thyrotoxic periodic paralysis were con-
sidered. Serum electrolytes and thyroid samples were 
sent. After intubation, the patient was shifted for CT 
brain, CT cervical spine, CT thorax, and MRI brain, all 
were found to be normal. After radiological investiga-
tions, the patient was transferred to ICU. He was put on 
mechanical ventilation in VCV mode  (FiO2 0.5, TV 500 
ml, RR 14/min, PEEP 5 cm of water). ECG was done and 
was suggestive of hypokalemic changes (Fig. 1). Serum 
electrolytes revealed severe hypokalemia (potassium 1.9 
(3.5–5.2 meq/l)); however, sodium and magnesium were 

Fig. 1 ECG changes suggestive of hypokalemia
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normal. He was started on IV potassium supplementa-
tion of 40 meq over 2 h followed by 10 meq/h and mag-
nesium 2 g over 20 min. His thyroid function tests were 
normal. His serum cortisol levels were investigated and 
found to be 5 (10–20 mcg/dl). He was administered 8 
mg dexamethasone intravenously followed by 8 hourly. 
Next potassium analysis was done after 6 h and was 
found to be 3.7 meq/l. A surgical oncology reference 
was sought and they advised to stop abiraterone. After 
the removal of the offending agent, i.e., abiraterone, 
correcting hypokalemia, and administering IV mag-
nesium and steroids, his muscle power and respiration 
improved. Mechanical ventilation was continued for 
approximately 18 h and gradually weaned off and extu-
bated the next morning. He was able to phonate with 
adequate muscle power (5/5 in all 4 limbs). The only 
cause of these symptoms was hypokalemia which could 
be attributed to abiraterone. There was no past or famil-
ial history of episodic paralysis, which makes hypoka-
lemic periodic paralysis unlikely.

Discussion
Abiraterone acetate is a new androgen deprivation ther-
apy, approved by the FDA in 2011 in combination with 
prednisone for mCRPC (Goldberg and Berrios-Colon 

2013). Abiraterone therapy significantly prolongs over-
all survival and reduces tumor burden in patients with 
castration-sensitive prostate cancer (Fizazi et  al. 2017; 
James et  al. 2017). The median time to reach the maxi-
mum plasma concentration of abiraterone is 2 h and has 
an elimination half-life of 12 h (Thakur et al. 2018).

Abiraterone is a selective and irreversible inhibi-
tor of the 17α-hydroxylase (CYP17) enzyme com-
plex required for androgen biosynthesis. As a result, 
androgen levels in testicular, adrenal, and prostatic 
tumor tissues are reduced. CYP17 promotes the for-
mation of dehydroepiandrosterone (DHEA) and 
androstenedione which are precursors of testoster-
one (Yamamoto et  al. 2018) (Fig.  2). Abiraterone 
administration inhibits corticosteroid and androgen 
production, resulting in hypothalamic-pituitary axis 
(HPA) upregulation. This potentially results in an 
increase in ACTH levels and consequently increased 
mineralocorticoid production by the adrenal glands 
(Thakur et  al. 2018). This may result in mineralocor-
ticoid excess syndrome (MES) characterized by a triad 
of fluid retention, hypertension, and hypokalemia 
(Yamamoto et  al. 2018). To prevent MES, concurrent 
administration of glucocorticoid is currently adopted 
in routine practice.

Fig. 2 Mechanism of action of abiraterone acetate
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Yamamoto et al described 2 cases of severe life-threat-
ening hypokalemia leading to convulsive seizure and 
severe lethargy associated with abiraterone within 2 
weeks and 1 month after starting the treatment respec-
tively (Yamamoto et al. 2018). Torsades de pointes related 
to Abiraterone-induced hypokalemia have also been 
observed in two case reports (Lee et al. 2022; Riad et al. 
2021). Similar to our case, Rajvanshi et al. also observed 
quadriplegia secondary to abiraterone-related hypoka-
lemia (Rajvanshi et al. 2019). However, none of the cases 
described were perioperative.

Hypokalemia is defined as potassium < 3.5 meq/l. It has 
4 grades of severity (Clase et al. 2020) (Table 1). Hypoka-
lemia is a known side effect of abiraterone, but severe 
grade 4 hypokalemia is extremely rare and reported in 
only 1% of patients (Fizazi et  al. 2017). Severe hypoka-
lemia may present as an ascending paralysis, intestinal 
paralysis, respiratory failure, or cardiac dysrhythmias. 
However, there is a high degree of interindividual vari-
ability, presentation of aphonia is unusual and not being 
described in the literature.

There is a recommendation for the continuation of 
antineoplastic urologic medications up to the day of 
surgery (Pfeifer et  al. 2021). However, we observed 
severe grade 4 hypokalemia in our patient when abi-
raterone with steroids was continued preoperatively. 
Prednisolone, usually prescribed with abiraterone 
itself has mineralocorticoid activity (0.8) which may 
precipitate mineralocorticoid excess syndrome. It may 
be preferable to add dexamethasone or eplerenone 
when glucocorticoid supplementation is insufficient to 
manage abiraterone-induced hypokalemia (Yamamoto 
et al. 2018).

With an extensive literature search, we did not find 
any data on the anesthetic implications of preoperative 
administration of abiraterone. Meticulous preopera-
tive examination, vigilance, and stringent monitoring of 
potassium, cortisol, and ACTH levels should be consid-
ered in patients on Abiraterone. Drugs causing hypoka-
lemia should be taken into consideration. Further clinical 
studies are required to determine the risks and benefits 
of continuing abiraterone preoperatively.

Conclusions
One should be cautious about the perioperative admin-
istration of abiraterone. Avoiding hypokalemia-causing 
factors, and frequent potassium and cortisol monitoring 
may all be considered perioperatively. It might be advan-
tageous to supplement alternative steroids or increase 
the dose of steroids when abiraterone is continued 
perioperatively.

Abbreviations
BMI  Body mass index
MRC  Medical Research Council
VCV  Volume control ventilation
PEEP  Positive end-expiratory pressure
mCRPC   Metastatic castration-resistant prostate cancer
HPA  Hypothalamic pituitary axis
DHEA  Dehydroepiandrosterone
ACTH  Adrenocorticotrophic hormone
MES  Mineralocorticoid excess syndrome
FDA  Food and Drug Administration
CT  Computed tomography
MRI  Magnetic resonance imaging
PACU   Post anesthesia care unit

Acknowledgements
None

Authors’ contributions
ST Corresponding Author, Case management, data collection and analysis, 
manuscript preparation. AK contributed to case management, data analysis, 
and manuscript preparation. NT contributed to case management and data 
analysis. YCH contributed to case management, manuscript preparation.

Funding
None

Availability of data and materials
Yes

Declarations

Ethics approval and consent to participate
Ethics approval is not applicable as this is a case report. Written informed 
consent was obtained from the patient to participate.

Consent for publication
Written informed consent was obtained from the patient for the publication 
of this case report and accompanying images.

Competing interests
The authors declare that they have no competing interests.

Received: 20 April 2023   Accepted: 4 November 2023

References
Clase CM, Carrero JJ, Ellison DH, Grams ME, Hemmelgarn BR, Jardine MJ, 

Kovesdy CP, Kline GA, Lindner G, Obrador GT, Palmer BF, Cheung M, 
Wheeler DC, Winkelmayer WC, Pecoits-Filho R, Conference Participants 
(2020) Potassium homeostasis and management of dyskalemia in kidney 
diseases: conclusions from a Kidney Disease: Improving Global Outcomes 
(KDIGO) Controversies Conference. Kidney Int 97(1):42–61. https:// doi. 
org/ 10. 1016/j. kint. 2019. 09. 018

Table 1 Grades of hypokalemia

Grade of hypokalemia Serum levels 
of potassium 
(meq/l)

Grade 1 3–3.4

Grade 2 2.5–3

Grade 3 2–2.4

Grade 4 < 2

https://doi.org/10.1016/j.kint.2019.09.018
https://doi.org/10.1016/j.kint.2019.09.018


Page 5 of 5Thakore et al. Ain-Shams Journal of Anesthesiology           (2023) 15:99  

Dyck PJ, Boes CJ, Mulder D, Millikan C, Windebank AJ, Dyck PJ et al (2005) 
History of standard scoring, notation, and summation of neuromuscu-
lar signs. A current survey and recommendation. J Peripher Nerv Syst 
10:158–173

Feng Z, Liu Y, Kuang Y, Yang S, Li J, Ye L, Huang J, Pei Q, Huang Y, Yang G (2022) 
Open-Label, Phase I, Pharmacokinetic studies in healthy Chinese subjects 
to evaluate the bioequivalence and food effect of a novel formulation of 
abiraterone acetate tablets. Drug Des Devel Ther 16:3–12. https:// doi. org/ 
10. 2147/ DDDT. S3393 05

Fizazi K, Tran N, Fein L, Matsubara N, Rodriguez-Antolin A, Alekseev BY, 
Özgüroğlu M, Ye D, Feyerabend S, Protheroe A, De Porre P, Kheoh T, Park 
YC, Todd MB, Chi KN (2017) Latitude investigators. abiraterone plus pred-
nisone in metastatic, castration-sensitive prostate cancer. N Engl J Med 
377(4):352–360. https:// doi. org/ 10. 1056/ NEJMo a1704 174

Goldberg T, Berrios-Colon E (2013) Abiraterone (zytiga), a novel agent for 
the management of castration-resistant prostate cancer. Pharm Ther 
38(1):23–26

James ND, de Bono JS, Spears MR, Clarke NW, Mason MD, Dearnaley DP, 
Ritchie AWS, Amos CL, Gilson C, Jones RJ, Matheson D, Millman R, Attard 
G, Chowdhury S, Cross WR, Gillessen S, Parker CC, Russell JM, Berthold 
DR, Brawley C, Adab F, Aung S, Birtle AJ, Bowen J, Brock S, Chakraborti 
P, Ferguson C, Gale J, Gray E, Hingorani M, Hoskin PJ, Lester JF, Malik ZI, 
McKinna F, McPhail N, Money-Kyrle J, O’Sullivan J, Parikh O, Protheroe A, 
Robinson A, Srihari NN, Thomas C, Wagstaff J, Wylie J, Zarkar A, Parmar 
MKB, Sydes MR, STAMPEDE Investigators (2017) Abiraterone for Prostate 
Cancer Not Previously Treated with Hormone Therapy. N Engl J Med 
377(4):338–351. https:// doi. org/ 10. 1056/ NEJMo a1702 900

Lee DH, Money DB, Deshpande A, Samuels B (2022) A case of abiraterone-
related hypokalemia leading to torsades de pointes and cardiac arrest. 
Cureus 14(3):e23678. https:// doi. org/ 10. 7759/ cureus. 23678

Pfeifer KJ, Selzer A, Mendez CE, Whinney CM, Rogers B, Simha V, Regan D, 
Urman RD, Mauck K (2021) Preoperative management of endocrine, hor-
monal, and urologic medications: Society for Perioperative Assessment 
and Quality Improvement (SPAQI) consensus statement. Mayo Clin Proc 
96(6):1655–1669. https:// doi. org/ 10. 1016/j. mayocp. 2020. 10. 002

Rajvanshi JB, Chaudhary MD, Malekar PD, Singhal NK, Alurkar SS (2019) Quad-
riplegia secondary to abiraterone-induced severe hypokalemia. South 
Asian J Cancer 8(3):139. https:// doi. org/ 10. 4103/ sajc. sajc_ 343_ 18

Riad M, Allison JS, Nayyal S, Hritani A (2021) Abiraterone-induced refractory 
hypokalaemia and torsades de pointes in a patient with metastatic 
castration-resistant prostate carcinoma: a case report. Eur Heart J Case 
Rep 5(12):ytab462. https:// doi. org/ 10. 1093/ ehjcr/ ytab4 62

Thakur A, Roy A, Ghosh A, Chhabra M, Banerjee S (2018) Abiraterone acetate 
in the treatment of prostate cancer. Biomed Pharmacother 101:211–218. 
https:// doi. org/ 10. 1016/j. biopha. 2018. 02. 067

Yamamoto Y, Akashi Y, Minami T, Nozawa M, Kiba K, Yoshikawa M, Hirayama 
A, Uemura H (2018) Serious hypokalemia associated with abiraterone 
acetate in patients with castration-resistant prostate cancer. Case Rep 
Urol 2018:1414395. https:// doi. org/ 10. 1155/ 2018/ 14143 95

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.2147/DDDT.S339305
https://doi.org/10.2147/DDDT.S339305
https://doi.org/10.1056/NEJMoa1704174
https://doi.org/10.1056/NEJMoa1702900
https://doi.org/10.7759/cureus.23678
https://doi.org/10.1016/j.mayocp.2020.10.002
https://doi.org/10.4103/sajc.sajc_343_18
https://doi.org/10.1093/ehjcr/ytab462
https://doi.org/10.1016/j.biopha.2018.02.067
https://doi.org/10.1155/2018/1414395

	Abiraterone, a rare cause of severe perioperative hypokalemia with unusual presentation as aphonia and quadriparesis: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


