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 Comparable Products   Preferred Drug List Status 
 Isturisa               Non-Preferred 
      

Pharmacology/Usage:  Levoketoconazole, the active ingredient of Recorlev®, is the 2S, 4R-enantiomer derived from 
racemic ketoconazole and is a cortisol synthesis inhibitor. In vitro, levoketoconazole inhibits key steps in the 
synthesis of cortisol and testosterone, mainly those mediated by CYP11B1 (11β hydroxylase), CYP11A1 (the 
cholesterol side-chain cleavage enzyme, the first step in the conversion of cholesterol to pregnenolone), and 
CYP17A1 (17α-hydroxylase). 

Indication:   For the treatment of endogenous hypercortisolemia in adult patients with Cushing’s syndrome for 
whom surgery is not an option or has not been curative. Recorlev® is not approved for the treatment of fungal 
infections. The safety and effectiveness of Recorlev® for the treatment of fungal infections have not been 
established.  

There is no pregnancy category for this medication. The risk summary indicates that levoketoconazole is the 2S, 4R 
enantiomer of ketoconazole. The available published data from case series and case-control studies on the use of 
the racemic ketoconazole during pregnancy are not sufficient to determine a drug-associated risk of major birth 
defects. There are no available data on ketoconazole use during pregnancy to inform the risk of miscarriage. There 
are risks to the mother and fetus from untreated Cushing’s syndrome. In animal studies, embryotoxic effects were 
observed in pregnant animals and fetal malformations were observed in rats following oral dosing of racemic 
ketoconazole at doses equal and less than the maximum recommended human dose, respectively. Advise pregnant 
women of the potential risk to a fetus and consider whether the benefits of treatment with Recorlev® outweigh the 
risks. The safety and efficacy of use in the pediatric population have not been established. 

Dosage Form:   Film-Coated Tablets: 150mg. 

Recommended Dosage:   Prior to starting Recorlev®: 

• Obtain baseline liver tests (alanine aminotransferase [ALT], aspartate aminotransferase [AST], total 
bilirubin). Carefully consider the risks and potential benefits of starting Recorlev® in patients with AST or 
ALT above normal but less than or equal to 3 times the upper limit of normal. 

• Obtain baseline electrocardiogram (ECG). 

• Correct hypokalemia and hypomagnesemia prior to starting Recorlev®. 

Start at 150mg PO BID, with or without food. Titrate the dosage by 150mg daily, no more frequently than every 2-3 
weeks based on 24-hour urine free cortisol levels and patient tolerability. Monitor cortisol levels from at least two 
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24-hour urine free cortisol collections every 2-3 weeks until an adequate clinical response is achieved. The maximum 
recommended dosage is 1200mg daily, administered as 600mg BID. The dosage may be reduced to 150mg once 
daily if needed for reasons of tolerability. Once the maintenance dosage is achieved, monitor cortisol levels from at 
least two 24-hour urine free cortisol collections at least every 1-2 months or as indicated. If 24-hour urine free 
cortisol levels remain above the upper normal limit after treatment with the maximum recommended dosage of 
1200mg per day, or the patient cannot tolerate treatment with Recorlev®, consider discontinuing Recorlev® and 
switching the patient to another therapy. 

Monitoring of hepatotoxicity, QT prolongation, and hypocortisolism should be done during Recorlev® treatment. 

• Serous hepatotoxicity has been reported in patients receiving Recorlev®, and thus frequent monitoring of 
liver tests is recommended. 

• Monitor liver enzymes and bilirubin weekly for at least 6 weeks after starting Recorlev®, every 2 weeks for 
the next 6 weeks, monthly for the next 3 months, and then as clinically indicated.  

• After any dose interruption or dose increase, monitor on a weekly basis until a stable dosage is achieved. 

• Conduct an ECG before each dose increase. After a stable dosage is established, monitor routinely for an 
effect on the QT interval. 

• Monitor blood potassium and magnesium levels periodically during treatment. 

• Monitor 24-hour urine free cortisol, morning serum or plasma cortisol, and patient’s signs and symptoms 
for hypocortisolism periodically during Recorlev® treatment. 

Dosage modifications may be required for hepatotoxicity, QT prolongation, and hypocortisolism. Refer to the 
prescribing information for additional information. There is no experience with use in patients with renal 
impairment.  

Drug Interactions:   Levoketoconazole is a strong CYP3A4 inhibitor, as well as an inhibitor of the drug transporters 
P-gp, OCT2, and MATE1 in vivo. In vitro, levoketoconazole inhibits CYP2B6 and CYP2C8. Concomitant use of 
Recorlev® with drugs that are substrates of these CYP enzymes and transporters may increase the risk of adverse 
reactions of these drugs. Consult the approved product labeling for drugs that are substrates of CYP3A4, P-gp, OCT2, 
and MATE1 prior to starting Recorlev® therapy. 

Concomitant use of Recorlev® with other drugs that cause QT prolongation associated with ventricular arrhythmias, 
including Torsades de pointes, is contraindicated (refer to the prescribing information for examples). 

Concomitant use of Recorlev® with sensitive CYP3A4 or CYP3A4 and P-gp substrate drugs is contraindicated or not 
recommended (refer to the prescribing information for examples). 

Concomitant use of Recorlev® with atorvastatin may require a dose reduction of atorvastatin. Use the lowest 
atorvastatin dose possible and monitor for adverse reactions when atorvastatin dosage exceeds 20mg daily. 

During Recorlev® dosage titration, monitor glycemia, kidney function, and vitamin B12 in blood as per metformin 
prescribing information and adjust the dosage of metformin as needed if use Recorlev® with metformin. 

Administration of strong enzyme inhibitors of CYP3A4 with Recorlev® is not recommended. Avoid use of these drugs 
from 2 weeks before and during treatment with Recorlev®. 

Administration of strong enzyme inducers of CYP3A4 with Recorlev® is not recommended. Avoid use of these drugs 
from 2 weeks before and during treatment with Recorlev®. 

Take gastric acid neutralizers (e.g. aluminum hydroxide) a minimum of 2 hours after dosing with Recorlev®. 

Avoid use of gastric acid suppressors (e.g. H2-receptor antagonists, PPIs) with Recorlev®. 

Avoid use of sucralfate with Recorlev®. 
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Patients should be advised against excessive alcohol consumption while using Recorlev®. When used with alcohol 
cases of a disulfiram-like reaction have been reported with ketoconazole characterized by flushing, rash, peripheral 
edema, nausea, and headache. All symptoms completely resolved within a few hours. 

Box Warning:  Recorlev® has a box warning regarding hepatotoxicity and QT prolongation. Regarding hepatoxicity: 

• Cases of hepatoxicity with a fatal outcome or requiring liver transplantation have been reported with the 
use of oral ketoconazole. Some patients had no obvious risk factors for liver disease. Serious hepatotoxicity 
has been reported in patients receiving Recorlev®. 

• Recorlev® is contraindicated in patients with cirrhosis, acute liver disease or poorly controlled chronic liver 
disease, recurrent symptomatic cholelithiasis, a prior history of drug induced liver injury due to 
ketoconazole or any azole antifungal therapy that required discontinuation of treatment, or extensive 
metastatic liver disease. 

• Assess liver enzymes prior to and during treatment. Interrupt Recorlev® treatment immediately if signs of 
hepatotoxicity occur. 

Regarding QT Prolongation: 

• Recorlev® is associated with dose-related QT interval prolongation. QT interval prolongation may lead to 
life-threatening ventricular dysrhythmias such as Torsades de pointes. 

• Coadministration of Recorlev® with other drugs that prolong the QT interval associated with ventricular 
arrhythmias, including Torsades de pointes, and use in patients with a prolonged QTcF interval of greater 
than 470 msec at baseline, history of Torsades de pointes, ventricular tachycardia, ventricular fibrillation, or 
long QT syndrome (including first-degree family history) are contraindicated. 

• Perform an ECG and correct hypokalemia and hypomagnesemia prior to and during treatment. Temporarily 
discontinue Recorlev® if QTcF interval exceeds 500msec. 

Common Adverse Drug Reactions:  Listed % incidence for adverse drug reactions= reported % incidence for drug 
(Recorlev®) in study 1. Please note that there was no placebo data to compare with in the prescribing information. 
The most frequently reported adverse events included nausea/vomiting (30%), hypokalemia (29%), systemic 
hypertension (24%), hemorrhage/contusion (23%), headache (21%), abnormal uterine bleeding (20%), arrhythmia 
(19%), fatigue (18%), upper respiratory infection (18%), abdominal pain/dyspepsia (15%), dizziness (15%), diarrhea 
(15%), decreased appetite (13%), dry mouth (11%), dry skin (11%), and adrenal insufficiency (10%).  

Listed % incidence for adverse drug reactions= reported % incidence for drug (Recorlev®) in studies 1 and 2 pertaining 
to hepatic injury and other liver-related adverse reactions. Please note that there was no placebo data to compare 
with in the prescribing information. The most frequently reported adverse events included at least one liver related 
adverse reaction (27%), liver enzyme elevation (20%), drug-induced liver injury (2%), hepatic pain (4%), hepatic 
steatosis (1%), and liver disorders (2%).  

As per the box warning, cases of hepatotoxicity with a fatal outcome or requiring liver transplantation have been 
reported with the use of oral ketoconazole, the racemic mixture from which levoketoconazole is derived. Some 
patients had no obvious risk factors for liver disease. Avoid concomitant use of Recorlev® with hepatotoxic drugs. 
Prompt recognition of liver injury is essential. At baseline, obtain liver tests. During Recorlev® treatment, regularly 
monitor liver enzymes, with more frequent monitoring during dosage titration. Permanently discontinue Recorlev® 
treatment immediately if AST or ALT exceeds or is equal to 5 times the upper limit of normal, or AST or ALT exceeds 
or is equal to 3 times the upper limit of normal and total bilirubin concentration increases to more than 2 times the 
upper limit of normal. Repeat liver tests within about 3 days following the initial abnormal liver test, until the levels 
are stable. Monitor at regular intervals thereafter, no less than every 7 to 10 days, until the resolution of the 
abnormality (or return to baseline levels) or until an alternative cause has been identified. 

Recorlev® is associated with dose-related QT interval prolongation. Refer to the contraindications section. Use 
Recorlev® with caution in patients with other risk factors for QT prolongation, such as congestive heart failure, 
bradyarrhythmia’s, and uncorrected electrolyte abnormalities, with more frequent ECG monitoring a consideration. 
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Obtain a baseline QT interval measurement and regularly monitor ECG for an effect of the QT interval during 
Recorlev® treatment. Correct hypokalemia and/or hypomagnesemia prior to Recorlev® initiation and monitor 
periodically during treatment. Temporarily discontinue Recorlev® if the QTcF interval exceeds 500msec. After the 
QTcF interval returns to less than 500msec and contributing factors are corrected, re-institution of Recorlev® at a 
lower dose may be considered. If QT interval prolongation recurs after restarting Recorlev®, permanently 
discontinue  Recorlev®. 

Recorlev® lowers cortisol levels and may lead to hypocortisolism with a potential for life-threatening adrenal 
insufficiency. Hypocortisolism may occur at any time during Recorlev® treatment. Assess patients for precipitating 
causes of hypocortisolism. Monitor 24-hour urine free cortisol, morning serum or plasma cortisol, and patient’s signs 
and symptoms periodically during Recorlev® treatment. Decrease the dosage or temporarily discontinue Recorlev® 
if urine free cortisol or morning blood cortisol levels fall below the target range, there is a rapid decrease in cortisol 
levels, or if signs and/or symptoms consistent with hypocortisolism are reported. Stop Recorlev® and administer 
exogenous glucocorticoid replacement therapy if morning serum or plasma cortisol levels are below target range 
and signs and/or symptoms of adrenal insufficiency, or hypocortisolism are present. Educate patients on the 
symptoms associated with hypocortisolism and advise them to contact a healthcare provider if they occur. 

Hypersensitivity reactions have been reported in 1% of patients treated with Recorlev® in the clinical trials. 

Recorlev® may lower serum testosterone in men and women. Inform patients of the symptoms associated with low 
testosterone levels and advise patients to contact a healthcare provider if they occur. 

Contraindications:   In patients:  

• With cirrhosis, acute liver disease or poorly controlled chronic liver disease, baseline AST or ALT greater than 
3 times the upper limit of normal, recurrent symptomatic cholelithiasis, a prior history of drug induced liver 
injury due to ketoconazole or any azole antifungal therapy that required discontinuation of treatment, or 
extensive metastatic liver disease 

• Taking drugs that cause QT prolongation associated with ventricular arrhythmias, including Torsades de 
points 

• With a prolonged QTcF interval of greater than 470 msec at baseline, history of Torsades de pointes, 
ventricular tachycardia, ventricular fibrillation, or long QT syndrome (including 1st degree family history) 

• With known hypersensitivity to levoketoconazole, ketoconazole, or any excipient in Recorlev® 

• Taking certain drugs that are sensitive substrates of CYP3A4 or CYP3A4 and P-gp 

Manufacturer:  Xeris Pharmaceuticals, Inc. 

Analysis:    The safety and efficacy of Recorlev® in patients with Cushing’s syndrome were assessed in 2 studies.  

Study 1 consisted of an open-label dose titration and maintenance phase of up to 19 weeks duration, followed by 
an 8-week double-blind, placebo-controlled, randomized withdrawal phase. This study enrolled Cushing’s syndrome 
patients (N=84) with persistent or recurrent disease despite surgery, previously medically treated patients, and 
previously untreated patients. The etiology of Cushing’s syndrome was Cushing’s disease for 70 patients (83%), 
adrenal Cushing’s syndrome in 8 patients (10%), ectopic ACTH secretion for 2 patients (2%), and unknown for 4  
patients (5%). Patients with pituitary or adrenal carcinoma were excluded. Twelve patients (14%) who had 
previously received Recorlev® in Study 2 were also enrolled in Study 1.  

The mean age of patients included in Study 1 was 45 years, while 76% were female. The mean time since diagnosis 
was 63 months before treatment with the first dose in this study. Persistence or recurrence of Cushing’s syndrome 
was evidenced by the mean of three 24-hour urinary free cortisol (UFC) levels ≥1.5 times the upper limit of normal. 

For the 79 patients who underwent dose titration, the mean of the mean UFC (mUFC) at study baseline was 
785nmol/day, which corresponds to about 6 times the upper limit of normal (ULN). The median mUFC at baseline 
was 479nmol/day, which corresponds to about 3.5 times the ULN. In addition, 72 patients were naïve to treatment 
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with Recorlev®, 7 patients were treated with Recorlev® in Study 2 but were not on therapeutic dose prior to the 
enrollment in Study 1. Five of 84 patients continued treatment with therapeutic dose of Recorlev® prior to the 
enrollment in Study 1; these patients were enrolled directly in the randomized withdrawal phase. 

There were 79 patients that entered the dose titration and maintenance phase. Patients naïve to treatment with 
Recorlev® were started on 150mg BID. The dose could be titrated, and the dose was increased if mUFC was above 
ULN and was reduced based on individual tolerability. Patients who achieved a stable therapeutic dose for at least 
4 weeks and achieved a normal mUFC at the end of the dose titration and maintenance phase were eligible for the 
randomized withdrawal phase. 

There were 44 patients who entered the randomized withdraw phase; 39 patients from dose titration and 
maintenance phase and 5 patients directly from Study 2. Patients were randomized to either continue Recorlev® or 
receive matched placebo for about 2 months or until early rescue was necessary. 

The key secondary efficacy endpoint was the proportion of patients with mUFC normalization, defined as a patient 
with mUFC at or below the ULN at the end of the randomized withdrawal phase without meeting a requirement for 
early rescue during the randomized withdrawal phase. 

Out of the 79 patients who entered the dose titration and maintenance phase, 37 (47%) patients who met the 
requirement to be on a stable therapeutic dose for at least 4 weeks and established normal mUFC at the end of the 
dose titration and maintenance phase, and 2 patients who did not meet the requirement due to abnormal mUFC, 
continued to the randomized-withdrawal phase. Out of 5 patients from Study 2 who were enrolled directly in the 
randomized withdrawal phase, 2 patients had normal mUFC. 

Among the 39 patients who had normal mUFC at the randomized withdrawal phase baseline, 21 were randomized 
to the Recorlev® group and 18 to the placebo group. The number and percent of patients who had normal mUFC at 
the end of the randomized withdrawal phase was 11/21 (52.4%) in the Recorlev® group and 1/18 (5.6%) in the 
placebo group, and the treatment difference was 46.8%. Out of 11 patients with normal mUFC at the end of the 
randomized-withdrawal phase, 7 patients in the Recorlev® group had normal mUFC throughout the randomized-
withdrawal phase. 

Supportive evidence of efficacy was obtained from Study 2, which was a multicenter, single-arm, open-label study 
that consisted of 3 study phases (dose titration, maintenance, and extended evaluation) for a total estimated 
treatment duration of up to 73 weeks. This study enrolled Cushing’s syndrome patients (N=94) naïve to Recorlev® 
treatment with persistent or recurrent disease despite surgery, previously medically treated patients, and previously 
untreated patients. The etiology of Cushing’s syndrome was benign pituitary adenoma for 80 patients (85%), adrenal 
Cushing’s syndrome in 8 patients (9%), ectopic ACTH secretion for 1 patient (1%), and unknown source for 5 patients 
(5%). Patients with pituitary or adrenal carcinoma were excluded. 

The mean age of patients included in Study 2 was 44 years, while 82% were female. Overall, the mean time since 
diagnosis was 68 months before treatment with the first dose in this study. Persistence or recurrence of Cushing’s 
syndrome was evidence by the mean of four 24-hour UFC (mUFC) levels ≥1.5 times ULN (normal range: 11 to 
138nmol/day or 4 to 50μg/day). The mean of the mUFC at baseline was 243μg/day, which corresponds to about 5 
times the ULN. The median mUFC at baseline was 148μg/day, which corresponds to about 3 times ULN. 

In the dose titration phase, there were 94 patients who received a starting dose of Recorlev® 150mg BID that was 
titrated every 2 to 3 weeks if mUFC was above the ULN to a maximum of 600mg BID. Patients who achieved a 
therapeutic dose continued to the maintenance phase. The therapeutic dose was defined as a dose at which mUFC 
level was ≤ULN, or maximum allowed dose (600mg BID) had been reached, or a clinically meaningful partial response 
based on clinical judgement, and the maximum tolerated dose had been reached. 

In the 6-month maintenance phase, 77 patients who achieved a therapeutic dose in the dose titration phase entered 
the maintenance phase and continued treatment with therapeutic dose of Recorlev® for 6 months. The dose of 
Recorlev® was allowed to be decreased for safety or tolerability reasons or increased for loss of efficacy. There were 
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60 patients who entered the extended evaluation phase in which treatment with Recorlev® continued for an 
additional 6 months. 

The primary efficacy endpoint was assessed at the end of the maintenance phase. The primary efficacy endpoint of 
the study was the proportion of patients with normalization of mUFC at the end of the 6-month maintenance phase. 
Normalization of mUFC was defined as mUFC at or below the ULN based on central lab result without requiring a 
dose increase during the maintenance phase. At the end of the maintenance phase, 29 of 94 patients (30.9%) met 
the primary endpoint. 

Out of the 94 patients who enrolled in Study 2, 63 patients (67%) had normal mUFC at the end of the titration phase, 
29 patients (30.9%) had normal mUFC at the end of the maintenance phase without any dose increase during the 
maintenance phase, and 16 patients (17%) had normal mUFC at the end of the extended evaluation phase without 
dose increase during maintenance or extended evaluation phase. However, as 51% of patients – a large number 
given the small sample size - discontinued treatment prematurely due to adverse reaction, lack of efficacy, or other 
reasons, these results should be interpreted with caution. 

Place in Therapy:   Recorlev® is indicated for the treatment of endogenous hypercortisolemia in adult patients with 
Cushing’s syndrome for whom surgery is not an option or has not been curative. Recorlev® is not approved for the 
treatment of fungal infections. The safety and efficacy of Recorlev® for the treatment of fungal infections have not 
been established. Levoketoconazole, the active ingredient of Recorlev®, is the 2S, 4R-enantiomer derived from 
racemic ketoconazole and in vitro levoketoconazole inhibits key steps in the synthesis of cortisol and testosterone. 
Recorlev® does have a box warning regarding increased risk of hepatotoxicity and QT prolongation. The number and 
percent of patients who had normal mUFC at the end of the randomized withdrawal phase in one phase 3 study 
was 11/21 (52.4%) in the Recorlev® group and 1/18 (5.6%) in the placebo group (NNT = 3). Recorlev® provides 
healthcare professionals a new treatment option for patients. 

It is recommended that Recorlev® remain non-preferred and require prior authorization to confirm the appropriate 
diagnosis and clinical parameters for use.  

PDL Placement:        Preferred 
    Non-Preferred 
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