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BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION 
ULORIC (febuxostat) tablet for oral use
INdICATIONS ANd USAGE
ULORIC is a xanthine oxidase (XO) inhibitor indicated for the chronic management of hyperuricemia in patients with gout.
ULORIC is not recommended for the treatment of asymptomatic hyperuricemia.
CONTRAINdICATIONS
ULORIC is contraindicated in patients being treated with azathioprine or mercaptopurine [see Drug Interactions].
WARNINGS ANd PRECAUTIONS
Gout Flare
After initiation of ULORIC, an increase in gout flares is frequently observed. This increase is due to reduction in 
serum uric acid levels, resulting in mobilization of urate from tissue deposits. 
In order to prevent gout flares when ULORIC is initiated, concurrent prophylactic treatment with an NSAID or 
colchicine is recommended.
Cardiovascular Events 
In the randomized controlled studies, there was a higher rate of cardiovascular thromboembolic events (cardiovascular 
deaths, non-fatal myocardial infarctions, and non-fatal strokes) in patients treated with ULORIC (0.74 per 100 P-Y 
[95% Confidence Interval (CI) 0.36-1.37]) than allopurinol (0.60 per 100 P-Y [95% CI 0.16-1.53]) [see Adverse 
Reactions]. A causal relationship with ULORIC has not been established. Monitor for signs and symptoms of 
myocardial infarction (MI) and stroke.
Hepatic Effects 
There have been postmarketing reports of fatal and non-fatal hepatic failure in patients taking ULORIC, although 
the reports contain insufficient information necessary to establish the probable cause. During randomized 
controlled studies, transaminase elevations greater than three times the upper limit of normal (ULN) were observed 
(AST: 2%, 2%, and ALT: 3%, 2% in ULORIC and allopurinol-treated patients, respectively). No dose-effect relationship 
for these transaminase elevations was noted.
Obtain a liver test panel (serum alanine aminotransferase [ALT], aspartate aminotransferase [AST], alkaline 
phosphatase, and total bilirubin) as a baseline before initiating ULORIC.
Measure liver tests promptly in patients who report symptoms that may indicate liver injury, including fatigue, 
anorexia, right upper abdominal discomfort, dark urine or jaundice. In this clinical context, if the patient is found to 
have abnormal liver tests (ALT greater than three times the upper limit of the reference range), ULORIC treatment 
should be interrupted and investigation done to establish the probable cause. ULORIC should not be restarted in 
these patients without another explanation for the liver test abnormalities.
Patients who have serum ALT greater than three times the reference range with serum total bilirubin greater than two 
times the reference range without alternative etiologies are at risk for severe drug-induced liver injury and should not 
be restarted on ULORIC. For patients with lesser elevations of serum ALT or bilirubin and with an alternate probable 
cause, treatment with ULORIC can be used with caution.
Serious Skin Reactions
Postmarketing reports of serious skin and hypersensitivity reactions, including Stevens-Johnson Syndrome, drug 
reaction with eosinophilia and systemic symptoms (DRESS) and toxic epidermal necrolysis (TEN) have been reported 
in patients taking ULORIC. Discontinue ULORIC if serious skin reactions are suspected. Many of these patients 
had reported previous similar skin reactions to allopurinol. ULORIC should be used with caution in these patients.
AdvERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
A total of 2757 patients with hyperuricemia and gout were treated with ULORIC 40 mg or 80 mg daily in clinical 
studies. For ULORIC 40 mg, 559 patients were treated for ≥6 months. For ULORIC 80 mg, 1377 patients were treated 
for ≥6 months, 674 patients were treated for ≥1 year and 515 patients were treated for ≥2 years.
Most Common Adverse Reactions
In three randomized, controlled clinical studies (Studies 1, 2 and 3), which were six to 12 months in duration, the 
following adverse reactions were reported by the treating physician as related to study drug. Table 1 summarizes 
adverse reactions reported at a rate of at least 1% in ULORIC treatment groups and at least 0.5% greater than placebo. 

Table 1:  Adverse Reactions Occurring in ≥1% of Patients Treated with ULORIC and at Least 0.5% Greater 
than Seen in Patients Receiving Placebo in Controlled Studies

Adverse Reactions

Placebo ULORIC allopurinol*

(N=134)
40 mg daily

(N=757)
80 mg daily
(N=1279) (N=1277)

Liver Function Abnormalities 0.7% 6.6% 4.6% 4.2%
Nausea 0.7% 1.1% 1.3% 0.8%
Arthralgia 0% 1.1% 0.7% 0.7%
Rash 0.7% 0.5% 1.6% 1.6%

* Of the patients who received allopurinol, 10 received 100 mg, 145 received 200 mg, and 1122 received 300 mg, based on level 
of renal impairment. 

The most common adverse reaction leading to discontinuation from therapy was liver function abnormalities in 
1.8% of ULORIC 40 mg, 1.2% of ULORIC 80 mg, and in 0.9% of patients treated with allopurinol. 
In addition to the adverse reactions presented in Table 1, dizziness was reported in more than 1% of patients treated 
with ULORIC although not at a rate more than 0.5% greater than placebo.
Less Common Adverse Reactions
In Phase 2 and 3 clinical studies the following adverse reactions occurred in less than 1% of patients and in more than 
one subject treated with doses ranging from 40 mg to 240 mg of ULORIC. This list also includes adverse reactions 
(less than 1% of patients) associated with organ systems from Warnings and Precautions.
Blood and Lymphatic System Disorders: anemia, idiopathic thrombocytopenic purpura, leukocytosis/leukopenia, 
neutropenia, pancytopenia, splenomegaly, thrombocytopenia. 
Cardiac Disorders: angina pectoris, atrial fibrillation/flutter, cardiac murmur, ECG abnormal, palpitations, sinus 
bradycardia, tachycardia.
Ear and Labyrinth Disorders: deafness, tinnitus, vertigo.
Eye Disorders: vision blurred.
Gastrointestinal Disorders: abdominal distention, abdominal pain, constipation, dry mouth, dyspepsia, flatulence, 
frequent stools, gastritis, gastroesophageal reflux disease, gastrointestinal discomfort, gingival pain, haematemesis, 
hyperchlorhydria, hematochezia, mouth ulceration, pancreatitis, peptic ulcer, vomiting.
General Disorders and Administration Site Conditions: asthenia, chest pain/discomfort, edema, fatigue, feeling 
abnormal, gait disturbance, influenza-like symptoms, mass, pain, thirst.
Hepatobiliary Disorders: cholelithiasis/cholecystitis, hepatic steatosis, hepatitis, hepatomegaly.
Immune System Disorder: hypersensitivity.
Infections and Infestations: herpes zoster. 
Procedural Complications: contusion.
Metabolism and Nutrition Disorders: anorexia, appetite decreased/increased, dehydration, diabetes mellitus, 
hypercholesterolemia, hyperglycemia, hyperlipidemia, hypertriglyceridemia, hypokalemia, weight decreased/increased.
Musculoskeletal and Connective Tissue Disorders: arthritis, joint stiffness, joint swelling, muscle spasms/twitching/
tightness/weakness, musculoskeletal pain/stiffness, myalgia.
Nervous System Disorders: altered taste, balance disorder, cerebrovascular accident, Guillain-Barré syndrome, 
headache, hemiparesis, hypoesthesia, hyposmia, lacunar infarction, lethargy, mental impairment, migraine, 
paresthesia, somnolence, transient ischemic attack, tremor.
Psychiatric Disorders: agitation, anxiety, depression, insomnia, irritability, libido decreased, nervousness, panic 
attack, personality change. 
Renal and Urinary Disorders: hematuria, nephrolithiasis, pollakiuria, proteinuria, renal failure, renal insufficiency, 
urgency, incontinence.
Reproductive System and Breast Changes: breast pain, erectile dysfunction, gynecomastia. 
Respiratory, Thoracic and Mediastinal Disorders: bronchitis, cough, dyspnea, epistaxis, nasal dryness, paranasal 
sinus hypersecretion, pharyngeal edema, respiratory tract congestion, sneezing, throat irritation, upper respiratory 
tract infection. 
Skin and Subcutaneous Tissue Disorders: alopecia, angio edema, dermatitis, dermographism, ecchymosis, eczema, 
hair color changes, hair growth abnormal, hyperhidrosis, peeling skin, petechiae, photosensitivity, pruritus, purpura, 
skin discoloration/altered pigmentation, skin lesion, skin odor abnormal, urticaria.
Vascular Disorders: flushing, hot flush, hypertension, hypotension. 
Laboratory Parameters: activated partial thromboplastin time prolonged, creatine increased, bicarbonate decreased, 
sodium increased, EEG abnormal, glucose increased, cholesterol increased, triglycerides increased, amylase 
increased, potassium increased, TSH increased, platelet count decreased, hematocrit decreased, hemoglobin 
decreased, MCV increased, RBC decreased, creatinine increased, blood urea increased, BUN/creatinine ratio 
increased, creatine phosphokinase (CPK) increased, alkaline phosphatase increased, LDH increased, PSA increased, 

urine output increased/decreased, lymphocyte count decreased, neutrophil count decreased, WBC increased/
decreased, coagulation test abnormal, low density lipoprotein (LDL) increased, prothrombin time prolonged, urinary 
casts, urine positive for white blood cells and protein.
Cardiovascular Safety
Cardiovascular events and deaths were adjudicated to one of the pre-defined endpoints from the Anti-Platelet 
Trialists’ Collaborations (APTC) (cardiovascular death, non-fatal myocardial infarction, and non-fatal stroke) in the 
randomized controlled and long-term extension studies. In the Phase 3 randomized controlled studies, the incidences 
of adjudicated APTC events per 100 patient-years of exposure were: Placebo 0 (95% CI 0.00-6.16), ULORIC 40 mg 
0 (95% CI 0.00-1.08), ULORIC 80 mg 1.09 (95% CI 0.44-2.24), and allopurinol 0.60 (95% CI 0.16-1.53).
In the long-term extension studies, the incidences of adjudicated APTC events were: ULORIC 80 mg 0.97 
(95% CI 0.57-1.56), and allopurinol 0.58 (95% CI 0.02-3.24).
Overall, a higher rate of APTC events was observed in ULORIC than in patients treated with allopurinol. A causal 
relationship with ULORIC has not been established. Monitor for signs and symptoms of MI and stroke.
Postmarketing Experience
The following adverse reactions have been identified during post approval use of ULORIC. Because these reactions are 
reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency 
or establish a causal relationship to drug exposure.
Blood and Lymphatic System Disorders: agranulocytosis, eosinophilia.
Hepatobiliary Disorders: hepatic failure (some fatal), jaundice, serious cases of abnormal liver function test results, 
liver disorder.
Immune System Disorders: anaphylaxis, anaphylactic reaction.
Musculoskeletal and Connective Tissue Disorders: rhabdomyolysis.
Psychiatric Disorders: psychotic behavior including aggressive thoughts.
Renal and Urinary Disorders: tubulointerstitial nephritis.
Skin and Subcutaneous Tissue Disorders: generalized rash, Stevens-Johnson Syndrome, hypersensitivity skin 
reactions, erythema multiforme, drug reaction with eosinophilia and systemic symptoms, toxic epidermal necrolysis. 
dRUG INTERACTIONS
Xanthine Oxidase Substrate drugs
ULORIC is an XO inhibitor. Based on a drug interaction study in healthy patients, febuxostat altered the metabolism of 
theophylline (a substrate of XO) in humans. Therefore, use with caution when coadministering ULORIC with theophylline.
Drug interaction studies of ULORIC with other drugs that are metabolized by XO (e.g., mercaptopurine and 
azathioprine) have not been conducted. Inhibition of XO by ULORIC may cause increased plasma concentrations 
of these drugs leading to toxicity. ULORIC is contraindicated in patients being treated with azathioprine or 
mercaptopurine [see Contraindications]. 
Cytotoxic Chemotherapy drugs
Drug interaction studies of ULORIC with cytotoxic chemotherapy have not been conducted. No data are available 
regarding the safety of ULORIC during cytotoxic chemotherapy.  
In Vivo drug Interaction Studies
Based on drug interaction studies in healthy patients, ULORIC does not have clinically significant interactions with 
colchicine, naproxen, indomethacin, hydrochlorothiazide, warfarin or desipramine. Therefore, ULORIC may be used 
concomitantly with these medications.
USE IN SPECIFIC POPULATIONS 
Pregnancy
Risk Summary
Limited available data with ULORIC use in pregnant women are insufficient to inform a drug associated risk of adverse 
developmental outcomes. No adverse developmental effects were observed in embryo-fetal development studies 
with oral administration of febuxostat to pregnant rats and rabbits during organogenesis at doses that produced 
maternal exposures up to 40 and 51 times, respectively, the exposure at the maximum recommended human 
dose (MRHD). No adverse developmental effects were observed in a pre- and postnatal development study with 
administration of febuxostat to pregnant rats from organogenesis through lactation at an exposure approximately 
11 times the MRHD (see Data).
The estimated background risk of major birth defects and miscarriage for the indicated population is unknown. All 
pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the US general population, 
the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2 to 
4% and 15 to 20%, respectively.
Data
Animal Data
In an embryo-fetal development study in pregnant rats dosed during the period of organogenesis from gestation 
Days 7 – 17, febuxostat was not teratogenic and did not affect fetal development or survival at exposures up to 
approximately 40 times the MRHD (on an AUC basis at maternal oral doses up to 48 mg/kg/day). In an embryo-
fetal development study in pregnant rabbits dosed during the period of organogenesis from gestation Days 6 – 18, 
febuxostat was not teratogenic and did not affect fetal development at exposures up to approximately 51 times the 
MRHD (on an AUC basis at maternal oral doses up to 48 mg/kg/day).
In a pre- and postnatal development study in pregnant female rats dosed orally from gestation Day 7 through lactation 
Day 20, febuxostat had no effects on delivery or growth and development of offspring at a dose approximately 
11 times the MRHD (on an AUC basis at a maternal oral dose of 12 mg/kg/day). However, increased neonatal 
mortality and a reduction in neonatal body weight gain were observed in the presence of maternal toxicity at a dose 
approximately 40 times the MRHD (on an AUC basis at a maternal oral dose of 48 mg/kg/day).
Febuxostat crossed the placental barrier following oral administration to pregnant rats and was detected in fetal tissues.
Lactation
Risk Summary
There are no data on the presence of febuxostat in human milk, the effects on the breastfed infant, or the effects on 
milk production. Febuxostat is present in rat milk. The developmental and health benefits of breastfeeding should 
be considered along with the mother’s clinical need for ULORIC and any potential adverse effects on the breastfed 
child from ULORIC or from the underlying maternal condition.
Data
Animal Data
Orally administered febuxostat was detected in the milk of lactating rats at up to approximately 7 times the plasma 
concentration.
Pediatric Use
Safety and effectiveness in pediatric patients under 18 years of age have not been established.
Geriatric Use
No dose adjustment is necessary in elderly patients. Of the total number of patients in clinical studies of ULORIC, 16% 
were 65 and over, while 4% were 75 and over. Comparing patients in different age groups, no clinically significant 
differences in safety or effectiveness were observed but greater sensitivity of some older individuals cannot be ruled 
out. The Cmax and AUC24 of febuxostat following multiple oral doses of ULORIC in geriatric patients (≥65 years) were 
similar to those in younger patients (18 to 40 years).
Renal Impairment
No dose adjustment is necessary in patients with mild to moderate renal impairment (Clcr 30 to 89 mL/min). 
The recommended starting dose of ULORIC is 40 mg once daily. For patients who do not achieve a sUA less than 
6 mg/dL after two weeks with 40 mg, ULORIC 80 mg is recommended. For patients with severe renal impairment 
(Clcr 15 to 29 mL/min), the dose of ULORIC is limited to 40 mg once daily. 
Hepatic Impairment
No dose adjustment is necessary in patients with mild or moderate hepatic impairment (Child-Pugh Class A or B). 
No studies have been conducted in patients with severe hepatic impairment (Child-Pugh Class C); therefore, caution 
should be exercised in these patients.
Secondary Hyperuricemia
No studies have been conducted in patients with secondary hyperuricemia (including organ transplant recipients); 
ULORIC is not recommended for use in patients whom the rate of urate formation is greatly increased (e.g., malignant 
disease and its treatment, Lesch-Nyhan syndrome). The concentration of xanthine in urine could, in rare cases, rise 
sufficiently to allow deposition in the urinary tract.
OvERdOSAGE
ULORIC was studied in healthy patients in doses up to 300 mg daily for seven days without evidence of dose-limiting 
toxicities. No overdose of ULORIC was reported in clinical studies. Patients should be managed by symptomatic 
and supportive care should there be an overdose.
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Physician-Focused 
Payment Models 
Shaping Up in 2018
2018 is shaping up to be the year for designing and pro-
posing integrated care models for testing by the Centers 
for Medicare & Medicaid Services (CMS).  Th ere are 
three major factors driving this trend:  
1  Physician-Focused Payment Model Technical Ad-

visory Committee (PTAC). 
2  Request for Information (RFI) by the Centers 

for Medicare and Medicaid Services Innovation 
Center.

3  Perception that the train is leaving the station.

With further examination of these three factors, it be-
comes clearer how closely tied they are to one another.

PTAC
Th e Medicare Access and CHIP Reauthorization Act of 
2015 (MACRA) created new pathways for the Medi-
care program to pay physicians for the care they pro-

vide. MACRA also created incentives for physicians 
to participate in Alternative Payment Models (APMs), 
including the development of physician-focused pay-
ment models (PFPMs).  To accomplish that goal, MA-
CRA created PTAC to evaluate and recommend to the 
Secretary of the Department of Health and Human 
Services (HHS) proposals for PFPMs submitted by 
individuals and stakeholder groups. Th e Secretary is re-
quired by MACRA to establish criteria for PFPMs and 
to respond to the recommendations of PTAC.

Th e PTAC completed its third public meeting and 
its fi rst year of operations in December 2017.  Now, 
the body seems to have arrived at a fully operational 
state and is sending out the message to “bring your in-
tegrated care models to them for review.”  At the De-
cember 2017 meeting, PTAC voted to recommend a 
proposal for an Incident ESRD Clinical Episode Pay-
ment Model submitted by the Renal Physicians Asso-
ciation (RPA). ASN is currently fi nalizing a proposal 
for a comprehensive kidney care model spanning late 
CKD, ESRD, transplant, and posttransplant that it 
hopes to submit to the PTAC in 2018.  

Information sought by CMS Innovation 
Center
In late 2017, the CMS Innovation Center issued an 
RFI seeking feedback on new directions to promote 

patient-centered care, and test market-driven reforms, 
as well as PFPMs.  ASN answered the call for feedback 
with a detailed outline of its proposal for a comprehen-
sive kidney care model.  Th is is the same model, de-
scribed above, under development for the PTAC.  Th is 
two-tiered approach follows the pathway laid out under 
MACRA.  First, the PTAC will evaluate and recom-
mend models for testing it deems in line with criteria 
outlined in the MACRA fi nal rule issued in 2016.  If 
the model passes the PTAC and the offi  ce of the HHS 
Secretary, then it is forwarded to the CMS Innovation 
Center for the actual testing of the model.  Th e RFI by 
the CMS Innovation Center appears designed to keep 
this process moving along a forward trajectory.

The train is leaving the station
Under the Quality Payment Program (QPP), which is 
in and of itself a model that is still evolving, created by 
MACRA, it is open season for integrated care model 
development.  

With the PTAC having successfully navigated its 
fi rst year and entering its second and the CMS Inno-
vation Center joining the call for models, the testing 
grounds appear primed.  ASN believes the mechanisms 
are in place and the conditions are right for nephrology, 
and other specialties in their own space, to advocate for 
a nephrology-led integrated care model.   
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        Industry Spotlight

RenalGuard Solutions (Milford, MA) said in 2017 that it expected a pre-
market approval fi ling for its fl uid-management device in 2018, based on 
its contrast-induced nephropathy (CIN) study, CIN-RG, which is current-

ly enrolling subjects. 
Th e company’s investigational device, RenalGuard, protects patients from acute 

kidney injury (AKI), including contrast-induced AKI (CI-AKI). Th e system was 
designed to rapidly remove contrast dyes that can be toxic to kidneys.

Investigator-sponsored studies in Europe have demonstrated RenalGuard’s ef-
fectiveness at preventing CI-AKI in at-risk patients. RenalGuard measures a pa-
tient’s urine output and automatically infuses hydration fl uid based on the level of 
urine output. Th e system is designed to induce high urinary excretion rates, which 
has been shown to protect kidneys. 

RenalGuard is Conformite Europeene (CE)-marked and is sold in Europe and 
some other countries via a network of distributors.

Now the company has reported its fi rst-in-humans feasibility study focused on 
a diff erent use of the RenalGuard System:  management of fl uids during diuretic 
therapy in a group of congestive heart failure patients suff ering from fl uid over-
load. A recent study followed the treatment of 10 diuretic-resistant patients with 
heart failure symptoms receiving diuretic therapy while their fl uid management 
was controlled by the RenalGuard System; results were presented at the annual 
Devices in Heart Failure (D-HF) congress in Berlin.

“None of the patients we treated experienced a fl uid loss rate greater than the 
settings we established,” said Piotr Ponikowski, MD, of the Wroclaw Medical Uni-
versity, Poland, who also serves as chair of the European Society of Cardiology 
2016 Heart Failure Guidelines Committee. 

Other studies have demonstrated RenalGuard’s ability to protect patients from 
AKI following catheterization procedures when compared to the standard of care, 
including MYTHOS, which found RenalGuard to be superior to overnight hydra-
tion, and REMEDIAL II, which found RenalGuard superior to sodium bicarbo-
nate hydration in preventing CI-AKI in high-risk patients. Meta-analyses of the 
study results have found RenalGuard reduced kidney injury, dialysis initiation, 
adverse events, and premature mortality compared to standard therapy, the com-
pany states. 

F lying Brands, based in Jersey, United Kingdom, announced that it has received 
a CE (Conformité Européene) mark approving its Stone Checker software for 
use in the European Union and some affi  liated nations in Europe. Th e CE seal 

confi rms that a product meets the essential requirements of relevant European health, 
safety, and environmental protection legislation.

Flying Brands is an investment 
company that focuses on opportuni-
ties in the technology and logistics 
sectors, and Stone Checker Software 
Ltd, is part of Flying Brands. 

Stone Checker software provides 
details about kidney stones to aid in 
clinical decision-making. Th e semi-
automated kidney stone assessment 
tool generates metrics for physicians 
that use a patient’s non-contrast CT 
scans.

CT Texture Analysis (CTTA) 
metrics of Stone Checker showed 
that it refl ected stone characteris-
tics and composition, and predicted ease of shock-wave lithotripsy fragmentation in 
studies. 

Th e strongest correlation with number of shocks required to fragment the stone 
was mean Hounsfi eld unit and a CTTA metric that measured the entropy of the 
pixel distribution of the stone image. Image entropy is a quantity used to describe 
how “busy” an image is, i.e., the amount of information that must be coded for by a 
compression algorithm. 

Using multiple linear regression analysis, the best model showed that CTTA met-
rics of entropy and the sharpness of the peak of the frequency distribution curve 
could predict 92% of the outcome of number of shocks needed to fragment the 
stone. Th is method was superior to using stone volume or density as a predictive 
measure, according to the company.

Th e company’s next goal is for Stone Checker to earn FDA approval in 2018. 
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