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SPECIAL REPORT

Pharmacotherapy Considerations 
for COVID-19
By David R. Ha, PharmD, BCIDP, and William Alegria, PharmD, BCIDP
Infectious Diseases and Antimicrobial Stewardship Pharmacists, Stanford Antimicrobial Safety and Sustainability 
Program, Stanford Healthcare, Palo Alto, CA

Drs. Ha and Alegria report no financial relationships relevant to this field of study.

The 2019 novel coronavirus (SARS-CoV-2) is the 
causative pathogen of 2019 coronavirus disease 
(COVID-19), an acute respiratory illness, which 

can range from asymptomatic carriage to life-threat-
ening, severe disease.1 At the time of this writing, there 
have been hundreds of thousands of reported cases in 
the United States.2 The global outbreak of SARS-CoV-2 
has spawned interest in potential treatment options, 
particularly for those with more severe illness. This ar-
ticle provides a summary of selected pharmacotherapy 
options proposed for COVID-19.

REMDESIVIR
Remdesivir is a prodrug of an adenosine nucleoside, 
which inhibits viral RNA-dependent RNA poly-
merase.3,4 At the time of this writing, remdesivir is 
not approved by the Food and Drug Administration 
(FDA) and is available only as an investigational drug 
through Gilead Sciences.5 It was studied originally for 

Ebola virus disease and found to produce no benefit 
vs. comparators. Despite this, remdesivir has demon-
strated a broad spectrum of activity against various 
coronaviruses, including SARS-CoV, MERS-CoV, and 
SARS-CoV-2 in preclinical studies.6,7 Although reports 
on clinical outcomes of remdesivir therapy are limited, 
it was used in the first confirmed case of COVID-19 
in the United States. The patient presented with mild 
symptoms. However, after the first week of largely 
supportive care, the patient progressed to pneumonia 
requiring supplemental oxygenation, which prompted 
the initiation of remdesivir through compassionate use. 
The patient’s clinical condition subsequently improved.8 
At the time of writing, multiple randomized clinical 
trials of remdesivir (NCT04252664, NCT04257656, 
and NCT04280705) are in progress to determine its 
efficacy against COVID-19 in the United States. In these 
trials, remdesivir is given as either a five-day or 10-day 
course, dosed at 200 mg intravenously on day 1, and 
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100 mg intravenously daily thereafter. Exclu-
sions vary between trials, but, notably, they 
generally exclude patients 17 years of age or 
younger, those with severe hepatic or renal 
impairment, and pregnant or breastfeeding 
women.9-11

CHLOROQUINE OR  
HYDROXYCHLOROQUINE
Chloroquine has been proposed as another 
treatment for COVID-19 and has exhibited 
in vitro activity against SARS-CoV-2.7 Its 
antiviral activity may be afforded by an 
increase in endosomal pH and interference 
with glycosylation of cellular receptors of 
SARS-CoV.12 Initial reports from more 
than 100 patients asserted that there was 
superiority of chloroquine to control 
treatment in inhibiting exacerbation of 
pneumonia, promoting negative conversion, 
and shortening the disease. However, 
this information is per a news briefing in 
China and, at the time of this writing, no 
patient data has been released yet.12 The 
purported treatment dosage of chloroquine 
is 500 mg orally twice daily for 10 days.13 
There is an ongoing Phase III, placebo-
controlled clinical trial (NCT04261517) of 
hydroxychloroquine for pneumonia caused 
by 2019-nCoV. In this trial, the treatment 
regimen is hydroxychloroquine 400 mg 
orally daily for five days.14 

LOPINAVIR
Lopinavir is an HIV protease inhibitor 
that has exhibited activity against SARS-
CoV-2. It is unclear whether inhibitors 
of HIV protease (in the aspartic protease 
family) can effectively inhibit that of 
SARS-CoV-2 (in the cysteine protease 
family).15 Use for COVID-19 is based 
largely on trials in severe acute respiratory 
syndrome (SARS), suggesting lopinavir was 
associated with improved clinical outcomes 
and mortality.16,17 However, as opposed 
to remdesivir and chloroquine, several 
detailed reports on clinical experience with 
lopinavir have been published. That said, 
the data are not encouraging. In a study of 
five patients with COVID-19 in Singapore 
who received lopinavir/ritonavir, the clinical 
benefit was equivocal, and progressive 
disease occurred in two patients. Of note, 
this study used a lower dose (200/100 mg 
orally twice daily) of lopinavir/ritonavir.18 
In a study, four patients in Shanghai with 
COVID-19, two with mild disease and 
two with severe disease, received lopinavir/

ritonavir (400/100 mg orally twice daily for 
six to 15 days), along with other treatments 
including Arbidol and traditional Chinese 
medicine. Three patients improved, two of 
whom produced negative viral tests at the 
end of data collection. The fourth patient, 
with severe COVID-19, showed signs of 
improvement at the end of data collection.19 
Guidelines for 2019-nCoV pneumonia 
from the Zhongnan Hospital of Wuhan 
University Novel Coronavirus Management 
and Research Team provided a weak 
recommendation for the use of lopinavir/
ritonavir based on benefits found in patients 
with SARS or Middle East respiratory 
syndrome (MERS), especially with earlier 
administration.20

ADJUNCTIVE THERAPIES
Adjunctive corticosteroids have not shown 
clinical benefit, have delayed viral RNA 
clearance in other coronavirus disease (SARS 
and MERS), and may increase the risk of 
side effects (e.g., psychosis, diabetes, and 
avascular necrosis) and increased mortality 
in influenza.21 Chinese guidance has suggest-
ed the use of tocilizumab for cytokine storm 
in patients with severe disease (e.g., acute 
respiratory distress syndrome) and elevated 
interleukin-6 levels.22  
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ABSTRACT & COMMENTARY

Anatomic vs. Functional Testing in Older 
Coronary Artery Disease Patients
By Michael H. Crawford, MD
Professor of Medicine, Associate Chief for Education, Division of Cardiology, University of California, San Francisco

Dr. Crawford reports no financial relationships relevant to this field of study.

SYNOPSIS: An analysis of the PROMISE trial by age showed cardiovascular death or myocardial infarction was predicted by a positive 
stress test in patients with symptoms suggesting myocardial ischemia who were > age 65 years. However, only CT angiography or a 
calcium score was predictive in symptomatic patients < age 65 years.

SOURCE: Lowenstern A, et al. Age-related differences in the noninvasive evaluation for possible coronary artery disease: Insights from the 
prospective multicenter imaging study for evaluation of chest pain (PROMISE) trial. JAMA 2020;5:193-201.

The Prospective Multicenter Imaging Study for 
Evaluation of Chest Pain (PROMISE) showed that 

patient outcomes were no different overall with an initial 
functional stress test compared to coronary CT angi-
ography (CTA). While digging deeper into PROMISE, 
Lowenstern et al hypothesized patient age may alter this 
finding. In their analysis, 8,966 patients were included, of 
whom 71% were < age 65 years, 23% were between age 
65 and 74 years, and 6% were > age 75 years. Patients 
were randomized to a strategy of an initial functional test 
(exercise electrocardiogram, stress echo, or stress nuclear 
perfusion) or coronary CTA and coronary artery calcium 
(CAC) score. The primary endpoint was a composite of 
cardiovascular (CV) death or myocardial infarction (MI) 
over a median follow-up of 25 months. 

Older patients produced more positive tests of either 
type. A positive functional test was associated with CV 
death and MI in older patients: age 65-74 years (hazard 
ratio [HR], 3.2; 95% confidence interval [CI], 1.4-7.0) 

and ≥ age 75 years (HR, 6.6; 95% CI, 1.5-29.4), but not 
in patients < age 65 years (HR, 1.1; 95% CI, 0.4-2.8). 
On the other hand, a positive CTA was associated with 
CV death or MI in patients < age 65 years (HR, 3.0; 
95% CI, 1.5-6.3), but not in older patients: age 65-74 
years (HR, 0.7; 95% CI, 0.2-2.9) and ≥ age 75 years 
(HR, 1.1; 95% CI, 0.2-5.3). A CAC > 100 (Agatston 
score) was associated with CV death or MI in those 
younger than age 65 years (HR, 2.7; 95% CI, 1.3-5.7), 
but not in older patients: age 65-74 (HR, 0.4; 95% CI, 
0.1-1.4) and > age 75 years (HR, 1.3; 95% CI, 0.3-6.9).

The authors concluded older patients with stable symp-
toms suggestive of episodic myocardial ischemia are 
more likely to produce a positive stress test and more 
CAC, but only a positive functional stress test was associ-
ated with an increased risk for CV death or MI. Con-
versely, in younger patients, only a positive CTA or CAC 
was predictive of the primary endpoint. The authors 
suggested age should be considered in choosing the initial 

https://bit.ly/2JCcjQ8
https://bit.ly/3aGhbzY
https://bit.ly/345304G
https://bit.ly/2JyNg0t
https://bit.ly/344Ww5W
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diagnostic evaluation of patients with stable symptoms 
suggestive of myocardial ischemia.

 COMMENTARY
The PROMISE authors reported no difference in patient 
outcomes with either testing strategy, and positive tests of 
both types were more common in older patients: younger 
than age 65 years (10%), age 65-74 years (15%), and 
age 75 years and older (20%). However, when the results 
were stratified for age, there was a difference between the 
two types of tests. Lowenstern et al noted the extent of 
CAC increases with age, but is not related to outcome. 
Since all patients studied exhibited symptoms suggestive 
of myocardial ischemia, presumably most had coronary 
artery disease (CAD). Others have shown with serial CT 
imaging that increasing calcium over the years in those 
with baseline CAC detected is the norm despite risk fac-
tor control. Lowenstern et al suggested this may be part 
of the plaque stabilization process, and not necessarily a 
bad thing. For this reason, serial CT scans in those posi-
tive for calcium are not recommended. Thus, the results 
of the Lowenstern et al study, which showed the lack of 
predictive value of CT scans for CAD events in older in-
dividuals, is not surprising. Also, CTA is limited by dense 
calcium and atrial fibrillation, which are more common 
in older patients.

On the other hand, a positive functional stress test 
did predict events in older patients, but not younger 
patients; this dichotomy is unclear. Perhaps younger 
symptomatic patients have a lower prevalence of CAD, 
which could lead to more false-positive functional 

tests. That CTA and CAC were predictive of events in 
younger patients may be related to the higher certainty 
of the diagnosis of coronary artery atherosclerosis. 
These results are important because the next step in the 
evaluation of the symptomatic patient with a positive test 
usually is invasive coronary angiography and possibly a 
percutaneous coronary intervention or bypass surgery. 
Thus, it is important to pick the most accurate test for 
each patient. 

This analysis of PROMISE by age suggests that in those 
< age 65 years, a coronary CT may be a good test if the 
resting heart rhythm is sinus with a rate < 70 beats per 
minute. In those > age 65 years, a functional test would 
be better. Since the type of functional test was selected by 
each physician and not randomized, no recommendation 
on the type of test can be made based on this study.

There were limitations. Although this analysis by age 
was a prespecified subgroup, age was not included in 
the randomization scheme; technically, these results are 
hypothesis-generating. Also, the group of patients > age 
75 years was small. The follow-up was short and there 
were few events: 1% in the < age 65 years patients, 2% 
in age 65-74 years patients, and 3% in the ≥ age 75 years 
group. The distribution of stress test type by age was not 
uniform, since nuclear perfusion studies, especially with 
pharmacologic stress, were deployed more commonly 
in the elderly. The guidelines recommend CT studies 
in intermediate risk patients, but this study suggests 
stratification by age is important, with functional stress 
tests preferred in those > age 65 years.  

ABSTRACT & COMMENTARY

Warfarin or DOACs for Atrial Fibrillation  
in Chronic Kidney Disease?
By Michael H. Crawford, MD
Professor of Medicine, Associate Chief for Education, Division of Cardiology, University of California, San Francisco

Dr. Crawford reports no financial relationships relevant to this field of study.

SYNOPSIS: A large outpatient observational study of patients with atrial fibrillation and chronic kidney disease who were anticoagulated 
revealed that, compared to warfarin, direct oral anticoagulants exhibited less all-cause mortality and major bleeding with at least equivalent 
efficacy at preventing stroke.

SOURCE: Makani A, et al. Safety and efficacy of direct oral anticoagulants versus warfarin in patients with chronic kidney disease and atrial 
fibrillation. Am J Cardiol 2020;125:210-214.

Although atrial fibrillation (AF) is common in patients  
 with chronic kidney (CKD), the relative safety 

and efficacy of warfarin vs. direct oral anticoagulants 
(DOACs) is unclear. The seminal trials of DOACs in AF 
excluded patients with advanced renal disease. However, 
DOACs were approved for use in CKD patients based 
on small pharmacokinetic studies. To clarify this issue, 
Makani et al studied patients seen in the University of 

Pittsburgh clinics between 2010 and 2017 who received 
a diagnosis of nonvalvular AF and a CHA2DS2-VASc 
score of ≥ 2 who were treated with anticoagulants. They 
were stratified into three groups based on their estimated 
glomerular filtration rate (GFR): > 60, 30-60, or lower 
than 30 mL/min. The primary endpoints were all-cause 
mortality, major bleeding, and stroke. Among the 
21,733 patients included, 10,794 were on DOACs and 
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10,939 on warfarin. Baseline characteristics were similar 
between the two treatment arms. There was no differ-
ence in the two arms in the distribution of the three CKD 
groups.

During a mean follow-up of 3.4 years, the adjusted 
risk of death for all three CKD groups was lower in the 
DOAC arm: GFR > 60 mL/min (hazard ratio [HR], 
0.76; 95% confidence interval [CI], 0.70-0.84; P < 
0.001), GFR 30-60 mL/min (HR, 0.74; 95% CI, 0.68-
0.81; P < 0.001), and GFR < 30 mL/min (HR, 0.76; 
95% CI, 0.63-0.93; P = 0.005). Major bleeding also 
occurred much less in the DOAC arm: GFR > 60 mL/
min (HR, 0.93), GFR 30-60 mL/min (HR, 0.83), and 
GFR < 30 mL/min (HR, 0.69). Embolic stroke rates were 
lower in the DOAC arm: GFR > 60 mL/min (HR, 0.86), 
GFR 30-60 mL/min (HR, 0.87), and GFR < 30 mL/min 
(HR, 0.60), as was hemorrhagic stroke: GFR > 60 mL/
min (HR, 0.58), GFR 30-60 mL/min (HR, 0.41), and 
GFR lower than 30 mL/min (HR, 0.55). However, only 
the rates of hemorrhagic stroke in the two groups with 
GFR > 30 mL/min were statistically significant. Also, 
patients who suffered a stroke were more likely to die. 

The authors concluded that, compared to warfarin, 
DOACs were equivalent regarding stroke prevention, 
with lower all-cause mortality rates and fewer major 
bleeds in nonvalvular AF patients at all levels of CKD.

 COMMENTARY
Current guidelines state that in AF patients with 
advanced CKD or who are on dialysis, treatment with 
warfarin or a DOAC might be reasonable (IIb, B-NR). 
Although such patients were excluded from large trials, 

in those patients who developed CKD during those 
studies, there were no safety issues with DOACs. This 
large, nonrandomized study confirms these observations 
and the conclusions of pharmacokinetic studies. This 
investigation reveals that the efficacy is at least no 
different from warfarin and perhaps better, especially if 
hemorrhagic stroke is considered. Also, there was a trend 
for lower embolic stroke rates with DOACs, which was 
not statistically significant.

There were several limitations to this study. It was a 
large, retrospective database study with little detail. The 
authors chose not to evaluate cardiovascular mortality 
due to the difficulty of adjudicating cause of death in this 
type of observational outpatient study. We do not know 
the causes of death, as the study data lacked this granu-
larity. Also, compliance with medications and interna-
tional normalized ratio levels on warfarin are unknown. 
In addition, there are no data on antiplatelet therapy 
because the authors could not determine the duration 
of therapy. It would have been useful to know the type 
and doses of the DOACs used. Presumably, Makani et 
al followed the manufacturer’s recommended doses for 
patients with various levels of CKD. Finally, although 
included in the study, a separate analysis of hemodialysis 
patients would have been of interest. Those with GFR < 
30 mL/min made up 7% of the study population. Per-
haps there were too few dialysis patients to analyze. With 
these new data, it seems reasonable to consider DOACs 
rather than warfarin in AF patients with CKD, especially 
if their CHA2DS2-VASc score is ≥ 2. This is a situation in 
which shared decision-making with the patient is impor-
tant because of the risks involved with therapy and the 
paucity of data.  

ABSTRACT & COMMENTARY

Cannabis in the Treatment of Headache  
and Migraine
By Ellen Feldman, MD
Altru Health System, Grand Forks, ND

Dr. Feldman reports no financial relationships relevant to this field of study.

SYNOPSIS: The authors of this observational study found nearly a 50% reduction in self-reported headache and migraine severity follow-
ing use of inhaled medicinal cannabis.

SOURCE: Cuttler C, et al. Short- and long-term effects of cannabis on headache and migraine. J Pain 2019. pii: S1526-5900(19)30848-X. 
doi: https://doi.org/10.1016/j.jpain.2019.11.001. [Epub ahead of print].

Cannabis is legal for medicinal use in more than half 
of the 50 U.S. states.1 Multiple factors, including 

federal restrictions on funding cannabis research, have 
hindered the research necessary to provide evidence-
based guidelines for use.2 Cuttler et al noted 35% of 
medical cannabis users cite headache or migraine as a 
primary reason for medicinal cannabis use, but studies 

regarding the specifics of the responses are limited to 
one randomized, double-blind study that included 30 
outpatients. With barriers limiting a traditional research 
protocol, Cuttler et al used an innovative approach to 
gather data for this study. Strainprint is a free, Canadian-
based app developed to collect analytics regarding 
medical marijuana. All data are anonymous. Users 

https://doi.org/10.1016/j.jpain.2019.11.001
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register with basic information (gender and birth date), 
select a symptom or medical problem and rate severity, 
enter the cannabis strain and method of administration, 
and then are prompted to re-rate severity of symptoms 
within 20 minutes to four hours after cannabis use. 
Severity ratings are based on a scale of 0 to 10. In 
this way, patients can track personal response to a 
specific strain of medical cannabis, while contributing 
information of use to researchers.3 

Using Strainprint, Cuttler et al analyzed data from 1,306 
medical cannabis users with headache (the app was used 
12,293 times) and 653 medical cannabis users with 
migraines (the app was used 7,441 times). Eligibility cri-
teria included using an inhaled form of medical canna-
bis, including smoking, vaping, and bubbler (edible and 
tincture users were excluded). The tetrahydrocannabinol 
(THC) and cannabidiol (CBD) content of the strain of 
cannabis also was documented; the app prepopulated 
this information for known strains sold by Canadian 
distributors. Overall symptom reduction in all subjects 
with headaches was 89.9%. App users rated headache 
symptoms on a scale of 0 to 10 before and up to four 
hours following inhalation of medicinal cannabis. The 
mean reduction in severity was 47.3%. A statistical 
analysis showed significant individual variation in the 
extent of headache reduction following medicinal canna-
bis use; response to similar doses and strains was highly 
variable. There appeared to be a correlation between 
severe initial ratings of headaches and greater severity 
reduction post-use. Repeated use of cannabis was cor-
related with less of an effect on symptoms (P = 0.010), 
suggesting tolerance to the cannabis. The concentrate 
was associated with greater reduction in headache sever-
ity (P < 0.001) and no indication of tolerance; however, 
limited sessions with concentrate were available. In app 
users with migraines, the overall symptom reduction 
was 88.1%. 

App users rated migraine symptoms on a scale of 0 to 
10 before and up to four hours following inhalation 
of medicinal cannabis. Mean migraine rating reports 
decreased by 49.6% following cannabis use. Similar to 
headaches, there was significant variation in the extent 
of pain severity reported post-inhalation. Different than 
headaches, there was no correlation between severe 
initial ratings and greater migraine severity reduction, 
and no significant difference in migraine relief was as-
sociated with the use of concentrate vs. flower. As with 
headaches, there was a significant increase in the dose 
of inhaled cannabis with repeated use (P = 0.0010), sug-
gesting tolerance.

 COMMENTARY
California introduced legalization of medicinal cannabis 
in 1996. Since then, 33 states have followed suit. There 
is an urgent need to complete studies, understand the 
risks and benefits of medicinal cannabis, and develop 

evidence-based clinical guidelines for the use of 
medicinal cannabis. The strength of this work is rooted 
in the innovative approach and plethora of data. Yet, to 
understand and attempt to apply the results clinically, 
consideration of the origin of the data (self-reports 
from the Strainprint app) is essential. Data were derived 
from 1,306 medicinal cannabis users with headache 
and 653 such users with migraine; both groups used 
the Strainprint app multiple times to rate response after 
cannabis use (12,223 times for the headache group 
and 7,441 times for the migraine group). However, it is 
noteworthy that there are no data regarding medicinal 
cannabis users who do not use Strainprint, and no 
information regarding the frequency of app use per 
individual, or if any of the respondents stopped using 
Strainprint after an initial attempt. 

Medicinal cannabis users who tended to use the app 
most frequently may represent those individuals who 
were most satisfied with the results of using medicinal 
cannabis. If so, this would bias the results. In addition, 
the lack of a control group and lack of blinding weakens 
the ability to generalize and use the results with clinical 
confidence. Another feature of this study is that all 
subjects self-diagnosed and self-reported results. Thus, 
scales of pain severity were individualized, again leading 
to difficulty generalizing the results. Additionally, it 
would be useful to have external validation regarding 
the diagnosis of migraine and headache, as there do not 
appear to be any standard diagnostic criteria. 

Cuttler et al found a slight but significant difference 
in gender response in the headache arm of the study, 
but not in the migraine arm. This is consistent with 
findings in a 2016 study, in which authors found inhaled 
cannabis to be a more powerful analgesic in men than 
in women. Future studies are necessary to determine 
any clinical significance to this finding.4 The headache 
results hint concentrate was more effective than flower 
in pain reduction. Cuttler et al noted the sample size of 
concentrate users was too small to draw conclusions 
(3.4% of subjects), but that this is an area ripe for 
exploration. Concentrate is a relatively newer form of 
cannabis with common names including “wax” and 
“dabs.” This concentrated form of cannabis contains 
higher-than-typical amounts of THC; there are case 
reports of concentrate use resulting in neurotoxicity, 
psychosis, and cardiotoxicity.5,6 Strainprint encourages 
documenting responses to medical cannabis, but does 
not collect detailed information on adverse effects. This 
must be taken into consideration to put the results of 
this analysis into context. Even with the clear limitations 
of this work, the results show marked promise for future 
investigation into the use of cannabis for headaches 
and migraines. There does appear to be an association 
of headache and migraine relief with the use of inhaled 
cannabis for some individuals. More research should 
help the medical field identify specific traits of the 
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individuals and/or symptoms that best respond to this 
intervention. For now, the primary care provider is on 
safe ground telling patients that although research is 
preliminary, this study points to the potential usefulness 
of medicinal cannabis in the treatment of headaches 
and/or migraine. The expectation of tolerance over 
time, as suggested by these results, should be included as 
part of an overall discussion. Cautionary notes include 
that there is not much information about side effects, 
effective dose, the effect of cannabis on any comorbid 
conditions, or cannabis interaction with pharmaceuticals 
or other substances. The hope is that with more 
robust and well-conducted studies, there will be better 
recommendations.  
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The Food and Drug Administration has approved 
a new oral treatment for adults with Cushing’s 

disease (CD) who cannot undergo pituitary surgery or 
still have the disease after undergoing surgery. Currently, 
only pasireotide, an injectable somatostatin analog, is 
approved for this indication. Osilodrostat inhibits the 
enzyme 11 beta-hydroxylase (CYP11B1), a key enzyme 
in the biosynthesis of cortisol in the adrenal gland.1 It is 
the first drug with this mechanism of action and the first 
oral drug approved for this use. It received orphan drug 
designation and will be distributed as Isturisa.

INDICATIONS
Osilodrostat should be prescribed to adult patients with 
CD for whom pituitary surgery is not an option or has 
not been curative.1

DOSAGE
The recommended initial dose is 2 mg orally twice daily, 
with or without food.1 For patients with moderate 
hepatic impairment, the dose is 1 mg twice daily. Asian 
patients should start with 1 mg twice daily.2 Cut the 
dose in half with concomitant administration of a strong 
CYP3A4 inhibitor. A dose increase may be needed in the 
presence of strong CYP3A4 and CYP2B6 inducers. The 
dose is titrated by 1 to 2 mg twice daily, no more than 
every two weeks, based on rate of cortisol change, toler-
ability, and improvement in signs and symptoms of the 
disease. In clinical trials, the maintenance dosage varied 
between 2 mg and 7 mg twice daily. The maximum 
recommended maintenance dose is 30 mg twice daily. 
Before treatment initiation, hypokalemia and hypomag-
nesemia should be corrected, and an electrocardiogram 

should be obtained at baseline and repeated within one 
week after treatment initiation. After the maintenance 
dose has been established, cortisol levels should be moni-
tored every one to two months or as indicated. The dose 
should be decreased or temporarily discontinued if urine 
free cortisol levels fall below target range, or if there is a 
rapid decrease in levels or symptoms of hypocortisolism. 
Osilodrostat is available as 1 mg, 5 mg, and 10 mg 
tablets.

POTENTIAL ADVANTAGES
Osilodrostat is the first CYP11B1 inhibitor approved  
for CD.

POTENTIAL DISADVANTAGES
Osilodrostat can cause hypocortisolism and is associated 
with dose-dependent QT interval prolongation.1 Block-
ade of CYP11B1 may lead to increases in aldosterone 
precursors and androgens with associated side effects of 
increased levels, such as hypokalemia, edema, hyperten-
sion, hirsutism, and acne (in females). The most common 
(≥ 30%) adverse reactions include adrenal insufficiency 
(43%), fatigue (39%), nausea (37%), and headache 
(31%).1

COMMENTS
Osilodrostat has demonstrated potent activity in vitro 
human adrenocortical cell cultures.3 Its safety and 
efficacy were assessed in a 48-week study comprised 
of four study periods, including a 12-week open label 
titration period, a 12-week open label maintenance 
period, an eight-week double-blind, randomized, 
placebo-controlled withdrawal period, and a 14- to 
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1.  In the Cuttler et al study, medicinal cannabis 
use is associated with reduction of headache 
and migraine relief:
a. in more than 80% of respondents in this 
double-blind, placebo-controlled study with 
volunteers from numerous headache clinics.
b. in more than 80% of respondents in this 
observational study with volunteers using an 
anonymous app to record responses.
c. in fewer than half of migraine respondents 
and close to 80% of those with headache in 
this double-blind, placebo-controlled study 
with volunteers from numerous headache 
clinics.
d. in fewer than half of headache respondents 
and close to 80% of those with migraine in 
this observational study with volunteers using 
an anonymous app to record responses.

2.  In patients with atrial fibrillation and advanced 
kidney disease (glomerular filtration rate lower 
than 30 mL/min), the best treatment is:
a. no anticoagulation.
b. aspirin.
c. a direct oral anticoagulant.
d. a vitamin K antagonist.

3.  In patients who are > age 75 years and who 
have possible angina pectoris, the best initial 
test is:
a. invasive coronary angiography.
b. CT angiography.
c. CT coronary calcium score.
d. stress testing.

24-week open label treatment period.1 The 
primary efficacy endpoint was based on the 
randomized withdrawal phase. Most CD 
subjects had undergone surgery and had 
persistence or recurrence of disease (mean 
of three 24-hour urine-free cortisol [mUFC] 
> 1.5 time upper limit of normal [ULN]). 
The median mUFC was 476 nmole/24 hr, 
or approximately 3.5 × ULN. The primary 
endpoint was the percentage of complete 
responders at the end of the randomized 
withdrawal phase. Response was mUFC 
< ULN at the end of the maintenance 
period. After 24 weeks, 71 responders were 
randomized to osilodrostat (n = 36) or placebo 
(n = 35) for eight weeks. At the end of eight 
weeks, response was 86% for osilodrostat and 
29% for placebo. It is unclear if osilodrostat 
improved cardiovascular and metabolic 
parameters (e.g., blood pressure, body weight, 
waist circumference, HbA1c). Currently, there 
are no direct comparisons to pasireotide. 
However, in a Phase III study of pasireotide, 
subjects received two doses (0.6 mg twice daily 
or 0.9 mg twice daily), with response rates of 
15% and 26% at six months, respectively.4,5 
There was a high frequency of hyperglycemia 
in pasireotide-treated subjects (40%), with 
46% requiring glucose-lowering medications.

CLINICAL IMPLICATIONS
CD is caused by a pituitary tumor, resulting 
in excess secretion of adrenocorticotropin 
and subsequent excess production of cortisol 

by the adrenal cortex.6-8 It is a rare disease 
that is more common in women and leads 
to significant morbidities, mortality, and 
health-related quality of life issues. Treatment 
of choice is pituitary surgery, with complete 
remission rate of 60-90%.7,9 In patients who 
are not cured or are not candidates for surgery, 
treatment options include pasireotide, which 
may be useful for milder disease with UFC < 2 
× ULN.9 However, the drug frequently causes 
hyperglycemia. Ketoconazole also has shown 
effectiveness, but can cause hepatotoxicity.9 
Osilodrostat offers a new option, with an 
estimated response rate slightly over 50%. It is 
expected to be available in the second or third 
quarter of 2020. The cost was unavailable at 
the time of this review.  
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