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Dear Valued Members,

It’s an exciting time in our industry. Recent developments in technology, new policy initiatives, and delivery 
system innovations are ushering in a new era of healthcare and paving the way for improvements throughout 
the care continuum. While change always comes with its fair share of growing pains, those who embrace 
these shifts as opportunities for improvement are likely to enjoy benefits including increased efficiency, 
lower costs, and improved health outcomes.

To keep up with the pace of change in healthcare, organizations need to be agile and continually integrate 
new information into their care delivery and business operations. This issue of Insight aims to help members 
address this need by examining trends currently impacting alternate site providers and offering practical 
takeaways.

The opioid crisis is one of the most devastating and complex issues of our day. It also represents an 
opportunity for community pharmacists to save lives. While community pharmacists have been on the front 
lines combating this crisis for years, the situation is evolving rapidly. As a result, community pharmacists 
must be prepared to fine-tune their tactics to further help their communities. I urge our community 
pharmacy members to share this issue’s cover story with colleagues to supplement your existing efforts to 
address this epidemic. 

Turning to technology, artificial intelligence (AI) is widely expected to become a transformational force 
in healthcare. In fact, AI has already begun to demonstrate its value in large health systems and in the 
healthcare supply chain. Nevertheless, confusion surrounding AI and its applications in non-acute care 
settings still exist. If you wish to learn more about this technology and the ways in which you can harness it to 
improve patient care, please review the article on page ten.

As your organization explores and implements new technologies, consider reviewing your current insurance 
coverage. As the article on page seven outlines, while new technology can improve your operations and 
patient care, it can also make your business more vulnerable to cyber threats. And today’s cybercriminals are 
using increasingly advanced hacking techniques.

In anticipation of the upcoming mid-term congressional elections, this issue of Insight also features an article 
that explores the influence healthcare may play on this November’s outcomes. With so much riding on these 
elections, this is a must-read for any provider in the non-acute space. We’ve also included a piece on page 
33 that outlines some the updated provisions of USP <797> and <800>. Please keep us in mind as you work 
toward complying with these new standards, as they may pose significant implementation challenges and 
affect important purchasing decisions.

Lastly, be sure to take advantage of the accredited continuing 
education article, which features an update on managing 
rheumatoid arthritis in adults. We’ve also included a spotlight 
on long-acting antipsychotics for the treatment of schizophrenia 
on page 28. 

As always, I hope you find this issue of Insight enjoyable and 
helpful as you work to keep pace with changes and thrive in the 
new world of healthcare.

Sincerely,

John P. Sganga 
Senior vice president,  
Alternate site programs,
Premier
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Flipping the Script on 
the Opioid Crisis:
How Community Pharmacists Can Help

T he opioid crisis, now responsible for 115 deaths each 
day, continues to pose a profound and unprecedented 

threat to American public health. The epidemic is complex and 
extends across the entire continuum of care, with no single 
entity capable of implementing a complete solution. While a 
comprehensive approach involving stakeholders throughout 
the industry is essential to properly address this epidemic, 
community pharmacists have significant potential to make a 
positive difference.

Eric Rodriguez, director, corporate communications, Innovatix
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 As the medication experts in our 
healthcare system, pharmacists possess 
unique knowledge about the safe and 
effective use of medications as well as 
potential adverse events resulting from 
inappropriate use. Additionally, commu-
nity pharmacists are also among the 
most accessible and trusted healthcare 
professionals — ensuring proper patient 
access to opioids while facilitating opioid 
drug abuse prevention, education, and 
assistance efforts.

 As both the industry and the role 
of pharmacy evolve to address this 
epidemic, community pharmacists can 
focus on:

• Staying informed about the crisis and 
its contributing factors;

• Understanding emerging and estab-
lished methods in which they can assist; 
and

• Expanding their personal networks to 
include all resources available to help.

How Bad Is It?
 Opioids are the most powerful class of 
pain relievers, providing dose-dependent 
relief to millions of patients worldwide. 
While these drugs are essential in pain 
management, their widespread use has 
created an epidemic of misuse and abuse, 
resulting in addiction and fatalities 
across the country — and the magnitude 
of the situation is shocking: In 2015 alone, 
nearly 92 million people, or 38 percent of 
the adult U.S. population, took prescrip-
tion opioids for various ailments.1 About 
13 million of these people misused the 
drugs by obtaining and taking them 
illegally or by taking prescribed drugs 
they no longer needed.2

 As the crisis has exploded, abusers 
often seek out opioids on the street or 
switch to illegal forms of the drugs when 
their access to a prescription ends. This 
has led to fatal overdoses in numbers that 
continue to tick alarmingly upward (See 
Figure 1).3 According to the Centers for 
Disease Control and Prevention (CDC), 
from 1999 to 2016 more than 350,000 
people died from overdoses involving 
an opioid. There were another 42,249 in 
2016 alone, and the numbers were still 

rising in 2017. 4 As a result, on October 
26, 2017, the Department of Health and 
Human Services (HHS) declared the 
opioid crisis a public health emergency. 5

How Did We Get Here? 
 Nearly 30 years ago, in an effort 
to address concerns that pain was 
undertreated, pain experts and various 
healthcare organizations across the U.S. 
mounted an initiative to treat pain as 
“the fifth vital sign.” This led providers 
to treat pain aggressively and prescribe 
opioids liberally. Yet despite this well-in-
tentioned campaign, nearly one-third of 
the country is still in pain.6

 Chronic pain is not only among the 
most pervasive and devastating medical 
conditions, it is also one of the most 
difficult to manage. More people live with 
some form of chronic pain than cancer, 
heart disease, and diabetes combined.7  
Given the incidence of chronic pain, it 
is not surprising that opioids have been 
one of the most commonly prescribed 
drug classes for years.8 In 2013 alone, 
providers wrote nearly a quarter of a 
billion opioid prescriptions — enough 
for every American adult to have an 
individual pill bottle. Although opioids 

have been widely accepted for treating 
certain pain patients, such as people with 
cancer-related pain and adults receiving 
palliative care, the benefits of their use 
for the management of chronic pain are 
more uncertain.9 

 Nevertheless, two facts have become 
abundantly clear. First, opioids are 
widely diverted and misused, and the 
widespread use of the drugs has resulted 
in today’s national epidemic. According 
to the CDC, more than 40 percent of 
opioid overdose deaths reported in 2016 
involved a prescription opioid.10  There 
has also been a corresponding increase 
in the rate of opioid addiction, which now 
affects some 2.5 million adults.11  

 Second, the principal source of 
diverted opioids is physician prescrip-
tions, which accounted for about half of 
the opioids dispensed from 2007-2012.12  
As a result, many in the provider commu-
nity have begun questioning prescribing 
practices for opioids, especially for 
managing chronic pain.13 Moreover, 
many providers, including those in 
primary care settings, report concerns 
about opioid-related risks of addiction 
and overdose, as well as their own inade-
quate training in pain management.14

Figure 1: Three Waves of the Rise in Opioid Overdose Deaths3
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to naloxone (an effective treatment 
for opioid overdose), and implement 
take-back programs. Nevertheless, the 
opioid crisis is evolving rapidly, and 
community pharmacists must remain 
vigilant and be prepared to fine-tune 
their tactics to further help their 
communities.

What Else Can Community 
Pharmacists Do to Help?
 The following suggested tactics and 
resources may help community pharma-
cists be an even greater asset in the fight 
against our country’s opioid crisis:

Educating Patients About Opioids 
and Setting Realistic Expectations for 
Pain Control
 Educating patients about the risks asso-
ciated with taking opioids is arguably the 
most important step toward combating 
opioid misuse and abuse. Pharmacists 
have professional and ethical obligations 
to discuss the efficacy and safety of 
medications with patients and advise 
them on appropriate use. Yet, in the face 
of today’s epidemic, it’s not sufficient 
or appropriate to merely ask “Do you 
have any questions? If not, then please 
sign here,” stresses Sylvia Thomas, MS, 
PharmD, BCPS, vice president, clinical 
pharmacy services, Innovatix. “It’s also 
important to remember that patients 
should be counseled at every fill, not just 
when they start therapy.” In addition to 
regular medication counseling, the CDC 
recommends that pharmacists address 
the following four components of patient 
education to help prevent misuse and 
diversion:17

1. Proper use: Discuss how to take 
medication(s) exactly as prescribed 
and the risks of using medication 
inappropriately.

2. Side effects: Review the most common 
side effects and stress the importance 
of reporting them to their prescriber or 
pharmacist for effective management.

3. Medication fills: Discuss and manage 
expectations regarding refill require-
ments and the importance of using one 
pharmacy for all medications.

4. Stockpiling medication: Counsel 
patients about the dangers of saving 
unused medication.

5. Safe storage and disposal: Explain 
how to safely store and dispose of 
unused medications to prevent 
diversion or misuse. Refer to the Drug 
Enforcement Agency’s website at www.
deadiversion.usdoj.govdrug_disposal/ 
for fact sheets and details regarding 
drug disposal.

 For patients suffering from chronic 
pain, education is also critically 
important since their pain is not as likely 
to be resolved as that of patients with 
acute pain. Community pharmacists 
should feel comfortable discussing 
possible alternatives. “Pharmacists may 
want to explain to chronic pain patients 
that their pain is the disease at this point 
and discuss management strategies that 
set tangible goals and use a multimodal 
approach to help with their pain relief 
and coping techniques,” says Thomas. 
Additionally, since not all pain is opioid 
responsive, community pharmacists 
should be aware of non-prescription, 
non-opioid pain-management alterna-
tives such as acupuncture and physical 
therapy.

Striking a Balance When Identifying 
Abuse and Misuse
 The prevalence of opioid abuse, along 
with the media attention the crisis has 
received over the past two years, has 
led many community pharmacists to 
look skeptically at almost every opioid 
prescription. According to Thomas, 
“The focus on trying not to be duped by 
a forged prescription has sometimes 
topped the need to help other patients 
properly manage their pain.” 

 Striking a balance between providing 
legitimate pain patients with medications 
and recognizing individuals seeking 
these medications for illegitimate reasons 
is key. To help find this balance, Thomas 
cites a document to which community 
pharmacists can refer to for guidance: 
Stakeholders’ Challenges and Red Flag 
Warning Signs Related to Prescribing and 
Dispensing, released by the National 
Association of Board of Pharmacy.18     

What’s Being Done?
 The cause and effect of increased 
opioid use and more opioid-related deaths 
has swiftly become a national issue — 
and one that community pharmacists 
are in a unique position to influence 
positively. Healthcare professionals, 
policy makers, and government agencies 
have all recognized this fact and are 
beginning to respond with a variety of 
recommendations and proposed reforms 
that are expanding the role of community 
pharmacists.

 One of the most sweeping responses 
to the opioid crisis is the HHS five-point 
Opioid Strategy. Announced in 2017, it 
was developed after the agency iden-
tified the following priority areas for 
improvement:15

1. Improving access to treatment and 
recovery services;

2. Strengthening understanding of the 
opioid epidemic through better public 
health surveillance;

3. Advancing better pain management 
practices;

4. Promoting the use of overdose- 
reversing drugs; and

5. Providing support for innovative 
research on pain and addiction.

 Since more than 90 percent of 
Americans live within five miles of a 
community pharmacy,16 these profes-
sionals can help with many of these 
priorities. Accessibility isn’t the only 
factor — community pharmacists are also 
more likely than any other healthcare 
provider to be integrated in their commu-
nities, known to patients, and trusted for 
health-related questions. Furthermore, 
because people often go to a community 
pharmacy to pick up prescriptions 
and basic household items, community 
pharmacists are also well-positioned 
for patient follow-up, monitoring, and 
education.

 In fact, community pharmacists have 
been on the front lines combating opioid 
abuse and other opioid-related problems 
for years. Some states have engaged 
community pharmacists to prevent 
new addictions, monitor opioid medi-
cation prescriptions, improve access 



Innovatix   |   innovatix.com 5

The CDC has also outlined red flags to help 
pharmacists properly identify patients 
who may be struggling with opioid 
addiction or diverting medications.  
They include:19 

• Forged prescriptions (e.g. lack of 
common abbreviations or overly legible 
handwriting);

• Prescriptions originating from outside 
the immediate geographic area; 

• Altered prescriptions (e.g. multiple ink 
colors or handwriting styles);

• Cash payments;

• Inconsistent or early fills; and

• Multiple prescribers.

Better Reporting
 Prescription drug monitoring 
programs (PDMPs) are an emerging 
channel for pharmacists to combat the 
overprescribing of opioids and identify 
problem users. PDMPs are state-run, 
electronic databases used to track the 
prescribing and dispensing of controlled 
prescription drugs. “The promise is that 
PDMPs allow community pharmacists 
to flag patients who are doctor shop-
ping, as well as providers with unsafe 
prescribing practices. They also allow 
providers to see what’s been prescribed 
for patients before writing a prescrip-
tion,” explains Thomas. 

 While PDMP programs vary from state 
to state, their potential to help curb the 
opioid crisis is clear. As a result, these 
programs are growing rapidly in both 
size and complexity. In 2017, Virginia and 
Massachusetts added the drug Gabapentin 
to their lists of drugs to report,20 and 
Arizona expanded its PDMP to include 
Schedule V drugs.21 Both examples show 
that PDMPs are constantly changing, 
which can make keeping track of them 
difficult. Nonetheless, community 
pharmacists must stay on top of these 
regulations and monitor state PDMPs. 
Community pharmacists who want to 
keep up-to-date should regularly visit the 
National Alliance for Model State Drug 
Laws website at www.namsdl.org/index.
cfm,  which provides information on state 
drug and alcohol laws, policies, regula-
tions, and programs.

Working Better with Prescribers
 The need for pharmacists and 
prescribers, particularly primary care 
providers, to work collaboratively is 
crucial to combating the opioid crisis. 
This need has been highlighted in 
various studies and is stressed heavily 
in the CDC’s Guideline for Prescribing 
Opioids for Chronic Pain — particularly 
as it relates to medication-related 
problems such as drug-drug, drug-food, 
and drug-disease interactions.22  Still, 
community pharmacists and primary 
care providers have traditionally worked 
separately from one another. 

 To help address this issue, the 
CDC released a guide for community 
pharmacists and physicians on how to 
work together to achieve greater health 
outcomes. The guide details two types 
of collaborative care models: medica-
tion therapy management (MTM) and 
collaborative drug therapy management 
(CDTM). The guide also provides a 
helpful pneumonic device, LINKAGE, 
which stands for:

• Learn about the community and clinical 
sectors;

• Identify and engage key stakeholders 
from the community and clinical 
sectors;

• Negotiate and agree upon goals and 
objectives of the linkage;

• Know which operational structure to 
implement;

• Aim to coordinate and manage the 
linkage;

• Grow the linkage with sustainability in 
mind; and

• Evaluate the linkage.

 For each of these steps, the guide 
provides specific tips to enable pharma-
cists and physicians to work more closely 
together to improve the opioid crisis 
facing their communities. The full guide 
is available on the CDC’s website at:  
www.cdc.gov/dhdsp/pubs/docs/ccl- 
pharmacy-guide.pdf. 

Promoting Naloxone Access
 Unfortunately, the opioid crisis has 
continued to evolve and no longer 
involves only prescription drugs. 

Certainly, there’s no lack of 
information on opioid abuse 
and misuse, but finding 
educational resources in 
a convenient, centralized 
location can be difficult.

Enter the Premier 
Safety Institute®

The Premier Safety Institute 
provides an extensive database 
of online resources to educate 
providers and help them combat 
the opioid crisis. Included resources 
relate to:

• Premier opioid resources/
research;

• Opioids and patient safety;

• Community outpatient opioid  
use and abuse;

• Opioid drug diversion; 

• Opioid safety tools and 
resources; and

• Alarm safety. 

FOR MORE DETAILS, VISIT:  
http://www.premiersafetyinstitute.
org/safety-topics-az/opioids/
opioids-and-patient-safety/

Addiction and overdoses have continued 
to rise, with users increasingly taking 
illegal opioids. According to a recently 
published study by the Journal of the 
American Medical Association, fentanyl 
caused about 46 percent of opioid deaths 
in 2016.23  This is the first time that 
synthetic opioids surpassed prescription 
opioids as the primary cause of overdose 
fatalities. Given this added layer of 
complexity, community pharmacists can 
further address the current epidemic by 
developing a naloxone distribution plan.

 Expanded awareness about and the 
availability of naloxone are also key 
components of the federal government’s 
public health response to the opioid 
epidemic. According to Thomas, “All 
states have laws that encourage access 
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to the drug, which comes in a shot 
and as a nasal mist, and most allow 
pharmacy sale without a prescription.” 
Additionally, Thomas notes, “Since 
naloxone is a bystander-administered 
drug, community pharmacists should 
be familiar with the naloxone products 
available without a prescription and 
how to administer them.” Community 
pharmacists interested in learning 
more about the different distribution 
models for naloxone should watch 
the webinar Putting Naloxone into 
Action, which is available at www.
cpnp.org/ed/university/course/
putting-naloxone-action.

 While there is a need to provide 
necessary and appropriate medication 
for chronic pain, today’s opioid crisis 
requires community pharmacists to 
respond with a renewed sense of energy. 
Pharmacists will ideally take a multi- 
faceted approach to address the crisis. 
The aforementioned tactics represent 
some, though not all, of the ways in which 
community pharmacists can work to 
protect their communities.

Moving Toward the Future
 The opioid crisis in the U.S. is clearly 
a complex, multi-layered issue. But 
with the current emphasis on positive 

outcomes and personalized care, the 
community pharmacist has become a 
major stakeholder. The skill set and 
unique position of community phar-
macists in neighborhoods across this 
country provides an extraordinary 
opportunity to ensure medication is used 
properly to manage acute and chronic 
pain. As the pharmacy practice continues 
to expand beyond just dispensing 
medication, pharmacists must be ready 
to meet these new demands.  
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Protect Your Business from 
an Increasing Threat
Ann R. Wozny, AAI, vice president,  
sales and marketing, Premier Insurance Management Services

Cyber Insurance:
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C ybersecurity risks can be a unique 
challenge for small and medium-size 

businesses (SMBs), including non-acute 
healthcare providers. Cyberattacks are 
becoming more frequent, and most SMBs 
have limited resources to respond to 
and recover from the resulting business 
disruption and financial impact. 

 Non-acute healthcare providers are 
a prime target for data breaches, data 
ransom, and compromised security 
because of the patient information 
(personal and financial) they collect  
and share. 

 Research conducted by the National 
Cyber Security Alliance highlights 
the frequency and the wide-ranging 
consequences of cyberattacks (See Figure 
1). While awareness of the problem is 
growing, many SMBs continue to underes-
timate their exposure and are ill-prepared 
to respond to an incident.

Three Cyberattack Myths
 As cyberattacks increase in frequency 
and severity, more businesses are recog-
nizing the value of cyber insurance to 
mitigate risks. Healthcare providers face 
serious exposure without the protection 
insurance can offer. Yet two-thirds of 
companies still don’t purchase it. Why? 
Three commonly held beliefs prevent 
SMBs from including this important 

coverage in their business insurance 
programs.2

1)  Too Small to be a Target

     SMBs are particularly vulnerable to 
cyberattacks related to:

• Lack of encryption tools on laptops 
and mobile devices;

• Rogue employees;

• Fraudulent invoices; 

• Ransomware; and

• Unsecured customer data.  

      Once a cyberattack occurs, the damage 
can be both immediate and long-lasting 
and can result in:

• Loss of patient trust (and ultimately, 
business); 

• Distracted staff; 

• Reputational harm; 

• Fines and damages; and 

• Expenses for forensics, remediation, 
notification, credit monitoring, 
and legal defense/settlements. For 
example, in June 2018, hackers stole 
and ransomed the data of more than 
80,000 patients of a Canadian home 
care services provider. In addition to 
the expense of retaining a cyberse-
curity firm, the provider now faces 
a government investigation and 
reputational damage.3

2)  Limited Exposure 

      Many SMBs believe they are not an 
attractive target for hackers and are 
unaware of the extensive threats they 
face. In reality, hackers view healthcare 
providers as a rich source of easily 
accessible information.

      Cybercriminals are constantly 
leveraging new hacking techniques. At 
the same time, exposures and vulner-
abilities are increased by providers’ 
growing use of social media, cloud 
computing, internet-based applications, 
and artificial intelligence.

      These exposures generally fall into 
one of two categories:

• Third-party risks include the liability 
a business has to others due to an 
unlawful breach of its network, 
transmission of malicious code (e.g. 
a virus), denial of service attack, or 
theft and subsequent criminal use of 
confidential data.

• First-party risks include losses the 
business incurs when an event results 
in damage to its equipment or that of a 
customer, extra expenses to minimize 
the duration of a loss or recreate 
destroyed data, and financial losses 
due to extortion or computer fraud.

      Statistics show hacking is now 
the leading cause of healthcare 
data breaches, although healthcare 

Figure 1: The Impact of Cyberattacks on SMBs1 

of small businesses have experienced a 
cyber attack.

of hacked small and medium-sized businesses 
go out of business within six months.

seconds a company is attacked with 
ransomware.

ALMOST 

50%
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60%

EVERY 

40

Additional Resources

The Office of the National Coordinator 
for Health Information Technology has 
resources to help businesses assess their 
cybersecurity risk. 
• Use the security risk assessment 

tool to find out how vulnerable your 
organization is to a cyberattack: www.
healthit.gov/topic/privacy-security/
security-risk-assessment-tool.4  

• The cybersecurity checklist show-
cases best practices to guide your 
organization’s planning discussion: 
www.healthit.gov/sites/default/files/
basic-security-for-the-small-health-
care-practice-checklists.pdf.5
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Figure 2: Healthcare Hacking Incidents by Year 6
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organizations are now much better at 
detecting breaches when they do occur.

3)  Existing Insurance Coverage is Enough

      Many SMBs are lulled into a false 
sense of confidence, believing that 
their general or professional liability, 
property, crime, or directors and offi-
cers liability policies provide adequate 
protection for cybercrimes. Although 
their existing business policies may 
contain some coverages, it is important 
to understand that it is: 

• Often limited, since these policies 
were not designed for breach 
response; and

• Rapidly disappearing, as under-
writers increasingly favor 
cyber-specific policies.

       Many insurers offer cyber coverage 
using “non-standard” policy forms. This 
means that policy terms and conditions 
can vary widely among carriers, and 
pricing methodologies are inconsistent. 
Healthcare providers must invest 
sufficient time and effort to understand 
both the range of risks and available 
coverage options.

Taking Proactive Measures 
 Collaboration is key to understanding 
the nature and extent of risks that health-
care providers face from cyberattacks. 
Proper protection does indeed take a 
village. While the village in a senior living 
center may differ from that of a physician 
office, the importance of soliciting input 
from key stakeholders — finance, IT, 
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sales, legal, reception staff, nurses, and 
physicians — is crucial. 

 Healthcare cybersecurity isn’t one-size-
fits-all. Providers may want to engage a 
licensed insurance professional to:

• Review existing coverage;

• Identify potential gaps; and 

• Negotiate with insurance carriers on 
their behalf. 

 Key areas to review include selected 
coverage parts, coverage triggers, who is 
insured, limits/sub-limits, deductibles, 
premiums, definitions, exclusions, 
defense provisions, and carrier support 
resources. 

 Many carriers offer value-added risk 
management services to help clients 
reduce claim susceptibility, access 
outside legal and security experts, and 
provide employees with loss-avoidance 
educational materials. 

 Working through the process —  
assessing company risks, becoming a 
cyber insurance “student,” designing 
a tailored program, and evaluating/
selecting an effective insurance 
solution — is an investment. But that 
investment is a fraction of the time, 
energy, and financial costs that occur 
when responding to a cyber event when 
coverage does not exist. 

Premier Insurance 
Management Services

Premier Insurance Management 
Services (PIMS), a Premier 
company, is a trusted independent 
advisor focused on reducing the 
cost of risk. PIMS has provided 
innovative insurance solutions and 
customized products and services 
to Premier members, independent 
hospitals and health systems, and 
non-acute care providers for over 
28 years. For more information, 
email insurance@premierinc.com. 



O nce found only in science fiction, artificial intelligence (AI) is now a widely adopted emerging 
technology in the medical field. With its advancements in patient care and healthcare oper-

ations, AI is already benefiting non-acute providers, as sensors, software, and other variations of 
AI allow greater control over the patient experience. For providers facing stricter standards for 
patient re-admittance rates, post-op care, 24-hour surveillance, and electronic health records,  
AI offers solutions that can improve outcomes across the board.

Artificial Intelligence: 
The Future of Healthcare is Now
Annekka Chao, corporate communications, Innovatix
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 AI affects both the acute and 
non-acute settings, with applications 
including radiology tools, electronic 
health records, antibiotic resistance risk 
containment, clinical decision making, 
and more.1 Consider these examples:

• Japan’s Showa University researchers 
can now identify bowel cancer in 
less than a second with 94 percent 
accuracy. 

• Quebec’s machine learning algorithm 
can detect the preliminary stages of 
dementia through imaging studies—
with 84 percent accuracy.  

• Stanford researchers can flag 
abnormal electrocardiogram results, 
thus alerting clinicians to potential 
issues before they become acute 
threats.2 

 Within the non-acute healthcare 
space, AI allows more rapid and precise 
patient diagnosis, treatment, and 
monitoring. Providers can also use 
AI to organize electronic records for 
more seamless physician-to-pharmacist 
interactions. Finally, AI enables pharma-
cies to better track prescription use and 
avoid abuse.

A Continuous Flow of  
Real-time Patient Data
 Micro-electromechanical systems 
(MEMS) are powerful circuit boards 
engineered to be the size of a fingertip. 
This versatile technology offers 
providers a source of real-time patient 
data, with many practical applications. 
Of particular value is the micro-sensor, 
which converts a measured mechanical 
signal into an electrical one, giving 
providers insight into patient data they 
previously couldn’t observe.3 

 When applied in a pressure sensor, 
this technology lets providers monitor 
patients without constant direct contact. 
The chip processes data and constantly 
feeds it back to the source, where 
providers can review it. That kind of 
continuous patient monitoring is useful 

in a variety of scenarios. For example, 
a pressure sensor used to measure 
differential pressures at a microscopic 
level can also act as a switch that can 
release appropriate levels of medication 
when a designated threshold is reached.4 

 This application of AI technology 
is especially useful when monitoring 
patients who have been discharged 
from post-acute care. Providers are 
frequently challenged to monitor a 
patient’s health at home and most 
often rely on patients to self-report 
issues. This leads to complications that 
could have been avoided with better 
monitoring. With pressure sensors, 
providers can supervise patients 
continually, both on and off site, leading 
to improved outcomes. (See Figure 1.)

Practical Uses for Better 
Patient Care
 Innovative AI software can enhance a 
provider’s ability to assist patients through 
improved organization, collaboration, 
unification, examination, and education. 
Nearly every type of facility can benefit 
from AI software. (See Figure 2.)

 From responding to basic patient 
needs to consolidating back office work 
such as charting or researching, AI 
allows physicians and other providers 
to direct their time and attention to 
patients. It provides pharmacists with a 
tool to reduce dosage errors and prevent 
overdoses. And by automating certain 
EHR procedures, AI provides a more 
intuitive platform, resulting in less time 
spent documenting.1  

Figure 1: Pressure Sensor Application

FACILITY 
TYPE

USAGE PATIENT APPLICATION

Skilled 
nursing/
Post-acute

Patient well-
being

Older patients are more susceptible to medical 
issues and injuries. With the application of a 
pressure sensor, nurses can monitor a patient’s 
respiratory system – a leading health concern 
among older adults.5 

Additionally, recovering patients are more prone 
to relapse or new medical issues. To monitor 
patients’ recovery, pressure sensors can reveal 
changes in their condition, including heart rate, 
blood pressure, temperature, respiration, and 
oxygenation.6  

Pharmacy Rx usage 
and refill

Pressure sensing devices can track medication 
usage and dose administration. Pharmacists can 
follow up if patients are missing medications or 
are taking an incorrect dosage. They also have a 
better chance of spotting signs of prescription 
abuse. 

Surgery 
centers

Surgery 
monitoring

Pressure sensors are used to monitor heart rate 
and blood pressure while under anesthesia, 
as well as cardiac and neonatal catheters, 
laparoscopic devices, endoscopic procedures, 
and more.5 This allows the medical team to focus 
on the task at hand rather than monitoring the 
systems not directly involved with the surgery.   

Note: This list is limited to examples of use for pressure sensors in the non-acute medical settings  
listed above. 
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Figure 2: AI Software Application7

FACILITY 
TYPE

USAGE APPLICATION

Skilled 
nursing/ 
post-acute

Virtual nursing 
assistants

Technology allows residents to feel comfortable, 
interact, and receive help without coming to the 
provider’s site. This lets facilities assign nurses 
where they’re needed the most.

Skilled 
nursing/ 
post-acute

Administrative 
workflow 
assistance 

Documentation and charting can be time-
consuming and take workers away from patients. 
AI software can reduce the amount of time spent 
on those tasks. 

Pharmacy Dosage error 
reduction

More than 60 percent of drug overdoses are 
due to prescription opioid analgesics.8 Dosage 
error reduction software uses an algorithm to 
recommend the proper dosage to be prescribed 
to patients, thereby mitigating drug overdoses. 

Surgery 
centers

Preliminary 
diagnosis,
automated 
image 
diagnosis

The preliminary diagnosis is based on statistics 
and information found in documentation, which 
allow the software to identify the most likely 
diagnosis for the patient. This lessens diagnostic 
time and expands treatment time. Automated 
image diagnosis allows surgeons to diagnose  
at a faster rate and act accordingly, without 
sacrificing precision.9 

What’s next?
 Though only recently introduced in 
healthcare, AI has already led to tangible 
improvements in patient monitoring 
and treatment, as well as more efficient 
healthcare facility operations. As more  
non-acute healthcare facilities adopt AI, 
expect better outcomes for patients and 
providers. 

Note: This list is limited to examples of use for AI software in the non-acute medical settings  
listed above  
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H ealthcare and Social Security have always been pivotal issues for 
voters, but this year their importance seems magnified alongside 

escalating partisanship in Washington. Americans are about to enter 
one of the most contentious and highly anticipated mid-term congres-
sional elections in history. With so much riding on the outcomes, both 
Republicans and Democrats are making healthcare a keystone of their 
political campaigns. 

Mid-term Elections: 
Will Healthcare Be Front 
and Center?
Leigh Davitian, JD, chief executive officer, Dumbarton Group & Associates

Note: This list is limited to examples of use for AI software in the non-acute medical settings  
listed above  
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 That said, what are the most pressing 
issues for voters?

 Many media polls indicate that 
Republicans are most concerned about:

• Additional tax reforms;

• Strengthening the economy; and 

• National security, including  
 immigration. 

 Meanwhile, polls show Democrats are 
targeting:

• Enhanced relationships with foreign  
 allies;

• Common sense gun laws;  and 

• Pay-to-play politics in Washington. 

 What happened to all the politicians 
who were once hyper-focused on fixing 
the faltering U.S. healthcare system? 
Since Republicans weren’t able to repeal 
the Affordable Care Act (ACA) outright 
in 2017, and only rolled back what they 
believed to be over-reaching regulations, 
perhaps they decided to focus attention 
elsewhere. Once a pressing issue for many 
in Congress, important indicators show 
healthcare concerns might be replaced by 
other “front page” stories.

 However, other polls have recently 
shown that Americans are ready for the 
administration and Congress to stop being 
so divisive, urging all involved to work in 
a bipartisan manner to pass reforms and 
address critical healthcare initiatives. If 
politicians are not willing to work in such 
a way and make healthcare a priority 
again,  will voters feel compelled to show 
their disappointment in the mid-term 
elections?

 Before answering that question, let’s 
examine critical healthcare issues that 
are currently making headlines and are 
on the minds of voters and politicians 
alike.

Changes Ahead for Medicaid 
and Medicare
 Republicans in Congress have often 
said they want to build on the success of 
their tax bill by reforming Medicaid and 
Medicare. But whether there are enough 
voters calling for such reforms remains to 
be seen.

 The Medicaid program accounted for 
approximately $385 billion of federal 
spending in 2017, and remains a prime 
target for Congress and the administra-
tion. Many expect to see policies aimed at 
controlling federal spending and shifting 
authority from the federal government to 
the states. Attempts to rework Medicaid 
could include:

• Phasing down Medicaid expansion; 

• Instituting premiums for Medicaid  
 beneficiaries;

• Marginalizing benefits;

• Tightening standards for eligibility;  
 and 

• Having some part of the Medicaid  
 population purchase coverage on  
 exchanges. 

 But, in today’s highly-polarized 
environment, will Republican leadership 
move on these issues before Congress 
recesses in early October? 

 One key player – Speaker of the House 
of Representatives Paul Ryan – can help 
make it happen but only if he has the 
party’s support.

 Speaker Ryan has been a strong propo-
nent for introducing serious reforms to 
both Medicaid and Medicare for many 
years. With Ryan’s impending retire-
ment from Congress and the upcoming 
mid-term elections, it seems unlikely that 
significant reforms will become a reality 
in 2018. Currently, Republicans have 
a narrow majority in the Senate and a 
more sizable one in the House. That could 
change in November, when all 435 House 
seats and a third of the 100 Senate seats 
will be up for reelection. Congress must 
move quickly if such reforms are to be 
introduced, debated, and voted on.

ACA: Repeal or Replace?
 The debate over healthcare reform 
and the future of the ACA dominated 
headlines in 2017, and the topic continues 
to be an important issue in 2018. Although 
the Republicans were not successful in 
repealing the entire law, their efforts have 
met some success. After nearly a decade 
of promising to repeal the ACA’s “root 
system,” Republicans were only able to cut 
off a few large branches this year.

 One of the largest branches was repeal 
of the individual mandate within the 
tax reform package. As a result, next 
year’s insurance premiums are rising, 
as health plans compensate for what 
they expect will be a sicker customer 
base. The administration also wants to 
continue to funnel people out of the ACA 
through expansion of association and 
short-term healthcare plans. The admin-
istration asked federal agencies to look 
for ways to expand the use of association 
health plans, in which groups of small 
businesses come together to buy health 
insurance, and to broaden the definition 
of short-term insurance, which is exempt 
from the ACA’s rules. Several other divi-
sive provisions are likely to be central 
Republican mid-term election campaign 
issues. These include reforming the 
provisions protecting pre-existing condi-
tions, insurance subsidies, and Medicaid 
expansion.

Addressing the Opioid Crisis
 The opioid epidemic has shaken the 
nation, and efforts to combat it have come 
to the forefront of policy discussions in 
2018. Passing a comprehensive opioid 
package has been a top priority for the 
House and the Senate this year. Numerous 
initiatives have been introduced at the 
local, state, and federal levels to try and 
curb the crisis. 

 Policies that have been considered 
include:

• Reforming prescription drug  
 monitoring programs (PDMPs);

• Sharing substance use disorder records  
 to ensure patients receive accurate  
 diagnoses and effective treatment; and

• Expanding Medicare coverage for  
 telehealth services for treating  
 substance use disorders.

 Politicians are facing tremendous 
pressure from constituents to act on the 
opioid crisis before the election, but the 
deterioration of reasonable bi-partisan-
ship efforts may hinder such movement 
on this issue. Additionally, both the House 
and Senate will need to reconcile their 
legislative practices before a bill can 
become law. 
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Health Care Tops Voters’ Midterm Concerns
Thinking about the 2018 midterm elections, which two issues are the MOST important to you? Select up 
to TWO issues.

ALL VOTERS DEMOCRATIC AND 
DEM-LEANING VOTERS

REPUBLICAN AND 
GOP-LEANING VOTERS
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Source: HuffPost/YouGov poll, March 23-26

Health care

Gun policies

Immigration

The economy

The way things work in Washington

Donald Trump’s record as president

The Environment

Tax reform

Social issues

Foreign policy

Infrastructure

Voting rights

Other

None of the above/Not sure

Prescription Drug Pricing
 The rising cost of prescription drugs 
has intensified, drawing attention and 
fire across the political spectrum and in 
the media. This year, legislators initi-
ated several congressional healthcare 
and oversight committee hearings to 
investigate drug costs and introduce 
relevant legislation. In May, the admin-
istration released a blueprint outlining 
a plan to lower drug prices and reduce 
out-of-pocket costs. The four pillars 
of the blueprint focused on improved 
competition, better negotiation, incen-
tives for lower list prices, and reducing 
out-of-pocket costs. The blueprint 
was accompanied by a public request 
for information on the proposals that 

garnered over 3,000 comments. How 
the blueprint comes to life, given the 
mid-term elections and current political 
climate, is yet to be determined.

 While the parties have generally 
not been aligned on drug pricing 
reforms, proposals aimed at increasing 
competition have attracted strong 
bipartisan interest. The U.S. Food and 
Drug Administration Reauthorization 
Act of 2017 codified expedited pathways 
for certain generics if there is “inade-
quate generic competition.” Industry 
experts believe one way to lower prices 
is to promote generic entry or, more 
generally, the availability of viable drug 
alternatives. Many believe it is a more 
congenial way to bring prices down 

versus going after large pharmaceutical 
companies which could be quite conten-
tious for all involved.

Will Healthcare Issues 
Prevail in the End?
 Although we are near the mid-term 
elections, there’s time for campaign 
narratives to develop and evolve. Voters’ 
preferences seem to be driven more by 
partisanship than by policy, and there 
are still major gaps regarding issues each 
party views as important. Healthcare 
does rank highly on both sides of the 
aisle, but other issues may take prece-
dence come November. This is going to 
be a bumpy ride for voters and elected 
officials alike. 
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Update on Management 
of Rheumatoid Arthritis 
in Adults 
Liya Davydov, PharmD, BCPS, BCGP,  
senior director, clinical pharmacy services, Innovatix
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Update on the Management of  
Rheumatoid Arthritis in Adults 
This CE activity has been produced by the Innovatix Institute, an educational program offered by Innovatix, LLC (“Innovatix”). This activity is 
accredited for Pharmacists and Pharmacy Technicians.  

Goal Statement 
The purpose of this activity is to provide participants with the 
knowledge needed to understand the management of rheumatoid 
arthritis and to utilize the currently available treatments in adult 
patients. 

Learning Objectives – Pharmacists  
At the completion of this activity, the participant will be able to:
1. Identify risk factors for developing rheumatoid arthritis (RA) in 

adults, list signs and symptoms of RA, and identify laboratory tests 
and imaging studies necessary to support the diagnosis of RA.

2. List all currently approved Disease Modifying Anti-Rheumatic Drugs 
(DMARDs) for treatment of RA in adults and corresponding doses.

3. Recommend appropriate treatment for adults suffering from RA as 
per the most recent RA guidelines 

4. List serious adverse reactions and recognize notable drug-drug 
interactions/pregnancy considerations associated with various RA 
DMARD treatment options.

Learning Objectives – Pharmacy Technicians
At the completion of this activity, the participant will be able to:

1. Describe the symptoms of rheumatoid arthritis (RA).

2. List 3 Disease Modifying Anti-Rheumatic Drugs (DMARDs) used to 
treat RA.

3. Identify the dosage forms for DMARDs used to treat RA.

Target Audience 
Pharmacists and technicians involved in the management of 
patients with rheumatoid arthritis in adults.

Type of activity 
Knowledge-based

Cost 
This activity is free of charge.  

Disclosures 
This continuing education activity is managed and accredited by 
Innovatix. Dr. Davydov and Innovatix have no relevant or apparent 
financial interests or relationships to disclose. The material presented 
for this article has been reviewed by the Innovatix Institute CE 
Committee and has been found to be free of any content influenced 
or supported by industry. Commercial support was not received for 
this activity.    

Pharmacy Accreditation 
Innovatix, LLC is accredited by the Accreditation 
Council for Pharmacy Education as a provider of 
continuing pharmacy education. This activity has been 
approved for 1 contact hours for pharmacists and 
pharmacy technicians for Disease for Disease State 
Management/Drug Therapy. Universal Activity 

Number: 0409-0000-18-017-H01-P (Pharmacists) and 
0409-0000-18-017-H01-T (Technicians). 

To receive CE credit, Pharmacists and Technicians must go to www.innovatix.com/evaluations.

Click on Insight Magazine and scroll to find the title of this CE article. Complete the evaluation form. 

A score of 70% or higher is required to receive credit. Statements of Credit will be available from CPE Monitor within 
eight weeks, upon successful completion and submission of the verification of Continuing Education and Program 
Evaluation online forms and obtaining a passing score on the test. This lesson will not be valid for CE credit after 
10/1/2020.

Legal Disclaimer
The materials in this CE activity do not necessarily reflect the views of Innovatix or its affiliates. A qualified healthcare professional should be consulted before using any therapeutic product 
referenced as part of the program. Readers should verify all information and data before treating patients or employing any therapies described in the activity materials. As a condition to 
participating in this program, you acknowledge and agree that Innovatix is not providing any medical conclusions or advice, but is rather summarizing publicly available clinical information. The 
activity and corresponding materials may contain statements that may appear to be recommendations or advisory in nature, however, such statements are merely being recounted by Innovatix 
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Epidemiology and Risk Factors
 Rheumatoid arthritis (RA) is an auto-immune, inflam-
matory, chronic (life-long) disorder that frequently affects 
adults, with an estimated incidence of 40 cases per 100,000 
people per year.1-3 The disease has a predilection for female 
gender over male, with roughly 2 to 3 females affected with 
RA for every one male.1,4 The prevalence also varies based on 
ethnicity, with rural Africans on the lower end of spectrum 
(at 0.1 percent), and certain Indian tribes (e.g. Pima Indians) 
on the higher end (at 5 percent).2,3 While RA can strike in any 
decade during adulthood, the highest likelihood of it occur-
ring falls during the ages of 50 to 75.1 

 The etiology of RA has not yet been identified to date, but 
several risk factors are thought to contribute to develop-
ment of the disease.1,5 Table 1 lists possible risk factors for 
developing RA. 

Table 1: Possible Risk Factors for Developing 
Rheumatoid Arthritis1,5,40-42

POSSIBLE RISK FACTORS

Environmental factors (including cigarette smoking, obesity, 
exposure to dust, exposure to silica, etc.)

Hormonal factors (e.g. presence of hyperprolactinemia)

Immunologic factors

Variety of infectious agents (bacterial and viral)

Immunologic factors

Reproductive factors (e.g. nulliparity specifically increases risk of 
RA for women)

 RA=Rheumatoid Arthritis.

Diagnosing Rheumatoid Arthritis  
in Adults 
SIGNS AND SYMPTOMS OF RA 
 While manifestations of RA that are most frequently 
attributed to the disease involve inflammation/swelling 
of synovial joints (generally in a symmetrical fashion), 
in conjunction with stiffness (which lasts half hour at the 
minimum in the morning) and pain of those joints, the 
disease can also result in systemic symptoms, as well as 
present with extra-articular manifestations.5-7 At onset 
of RA, the joints that tend to be affected most include 
smaller peripheral joints (e.g. in hands/feet, with many 
joints affected simultaneously), though larger joints (such 
as knees, elbows, shoulders, etc.) can also be affected.5,6 
The longer the duration of RA in a patient, the greater the 
likelihood that affected joints can become permanently 
deformed (in patients who are either not adequately 
controlled with treatment, or who have failed to respond 
to therapy), which then can lead to disability.5,6 Since acute 
viral polyarthritis can present with similar symptoms to 
RA in the early disease, several appointments with the 
healthcare provider and repeat relevant tests (e.g. rheu-
matoid factor [RF]) might be required to ensure a correct 
diagnosis.8 

Systemic manifestations of the disease may include (but not 
limited to):

• Malaise;

• Fatigue;

• Fever;

• Aching throughout the body/stiffness;

• Affective disorders (e.g. depression);

• Osteopenia;

• Muscle weakness; and 

• Weight loss.7  

 Non-articular symptoms can develop in any organ 
outside of the musculoskeletal system.7 Examples of skin 
involvement include rheumatoid nodules or skin ulcers.7 
Eye involvement can manifest as uveitis, episcleritis, and 
scleritis, among others.7  Manifestations involving lungs 
(e.g. pleuritis, pulmonary nodules), heart (e.g. myocarditis, 
pericarditis, heart failure), non-cardiac vascular system (e.g. 
vasculitis,  peripheral vascular disease), kidneys (e.g. focal 
glomerulonephritis), and nervous system (e.g. carpal tunnel 
syndrome) may be found in RA patients.5,7 Blood disorders 
may also occur (e.g. anemia, lymphoproliferative disease), 
and Sjogren’s Syndrome can manifest secondary to RA.5,7

T E ST YO U R K N OW L E D G E  
Q U E ST I O N # 1:
What are extra-articular 
manifestations in adult RA?

Laboratory Tests/Imaging Studies to 
Confirm Diagnosis of RA 
 Currently, no single specific laboratory test/imaging 
study can definitively establish a diagnosis of RA.5,8,9 The final 
diagnosis is made based on combination of factors, which 
include signs and symptoms suggestive of RA, relevant 
laboratory results, and information obtained from pertinent 
imaging studies.5,8,9 The laboratory parameters that are 
helpful in diagnosing RA are listed in Table 2. Out of the tests 
listed in Table 2, when rheumatoid factor (RF) and anti−cyclic 
citrullinated peptide (anti-CCP) are both present, it is much 
more likely that the patient has RA.5 A worse disease course 
is observed in patients who have presence of anti-CCP 
antibodies (just like is the case in patients who have presence 
of RF).5

 In terms of imaging studies, radiography remains the 
preferred imaging modality for supporting the diagnosis 
of RA.5 The X-ray images are easy to obtain, cost-efficient, 
and it is easy to compare damage to the joints over time by 
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reviewing past and current radiographs.5 While magnetic 
resonance imaging (MRI) is able to reveal lesions sooner 
than an X-ray, this modality is too expensive to be used as 
the imaging technique of choice for every joint affected by 
RA (especially, if these are the small joints).5 As a result, the 
MRI is mostly limited to cases where cervical spine issues 
are present.5 While ultrasonography of joints is getting 
more popular, its use has not yet reached the standard of 
practice level.5 One advantage of using ultrasonography is 
the ability to do it in a provider’s office during a regular 
office visit.5  

 Additionally, in patients who have an acutely swollen and 
inflamed joint, analysis of synovial fluid (obtained via joint 
aspiration) would contribute to a definitive diagnosis of 
RA or help rule out any other reasons responsible for joint 
swelling.5 

T E ST YO U R K N OW L E D G E  
Q U E ST I O N #2:
What work-up is necessary (e.g. 
labs, imaging studies) to establish a 
diagnosis of RA?

Treatment of Rheumatoid Arthritis  
in Adults 
GUIDELINE-RECOMMENDED TREATMENT OPTIONS 
 The 2015 American College of Rheumatology (ACR) RA 
guidelines recommend treatment options for RA based 
on drugs available on the market at the time the guideline 
was published.10 Since then, other new RA drugs have been 
approved, and all of the guideline-recommended and new 
disease-modifying antirheumatic drugs (DMARDs) are listed 
in Table 3. (As this article focuses on DMARD therapy, treat-
ment with non-steroidal anti-inflammatory drugs [NSAIDs] 
and corticosteroids are not discussed in detail,  
and those drugs are not included in Table 3.) 

 Evidence-based 2015 ACR RA guidelines provide recom-
mendations for treatment in symptomatic early RA and in 
established RA.10 The guidelines recommend that treatment 
in patients with symptomatic early RA should commence 
with a DMARD.10 Primarily, methotrexate is the preferred 
DMARD in most patients regardless of whether the disease 
is mildly active, moderate in intensity, or is severe.10 For mild 
disease, either sulfasalazine or hydroxychloroquine can also 
be selected as an initial DMARD.10,11 For patients who do not 
fully benefit from methotrexate or another conventional 
DMARD alone, they are recommended to be treated with the 
following combination regimens: 

Table 2: Laboratory Parameters for Diagnosis of RA5,8,9,43

LABORATORY PARAMETER TEST RESULT 
SUPPORTIVE OF 
RA DIAGNOSIS

COMMENTS

Erythrocyte 
sedimentation rate (ESR)

• Marker of inflammation
• In general, the level is high in RA patients.
• High levels support RA diagnosis. 
• Levels correspond to how active disease is at the time of the test.

C-reactive protein (CRP) • Marker of inflammation
• In general, the level is high in RA patients.
• High levels support RA diagnosis.
• Levels correspond to how active disease is at the time of the test.

Complete blood count 
(CBC)

• Hematologic parameter
• Low levels are indicative of anemia. 
• Thrombocytosis may also be seen.

Rheumatoid factor (RF) • Immunologic parameter
• Not specific for RA
• Could be negative in up to 50 percent of patients when first presenting with symptoms 

of RA; some patients will never have a positive RF level despite diagnosis of RA.

Antinuclear antibody 
(ANA) 

• Immunologic parameter
• About 40 percent of RA patients will have ANA.

Anti−cyclic citrullinated 
peptide (anti-CCP) 

• Immunologic parameter
• This test is increasingly used as a diagnostic test for RA.
• RA patients can be divided into those who will have anti-CCP and those who will not.
• Those who have the anti-CCP might experience a more severe disease. 

Anti−mutated 
citrullinated vimentin 
(anti-MCV) 

• Immunologic parameter

RA=Rheumatoid Arthritis.
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• Combining two conventional DMARDs; or 

• Administering a tumor necrosis factor (TNF) blocker  
in conjunction with a conventional DMARD (e.g. metho-
trexate); or 

• Administering another (non-TNF) biologic DMARD 
in conjunction with a conventional DMARD (e.g. 
methotrexate).10,11 

 If the disease is still not controlled adequately with 
combination therapy, 2015 ACR guidelines recommend 
adding low-dose corticosteroids.10 Also, if RA flares occur, the 
guidelines advocate using the lowest dose of corticosteroids 
for the shortest duration possible to manage those.10

 The guidelines also provide a treatment algorithm for 
patients with established RA, with a targeted approach 
favored overall.10 In patients who have not taken DMARDs 
before, regardless of the disease activity level, methotrexate 
monotherapy is advocated as the preferred DMARD treatment 
to start with.10 

 If disease activity reaches a moderate or high level and is 
not controlled with methotrexate monotherapy,  treatment 
options include:

• Combination therapy of conventional DMARDs, 

• Combination of conventional DMARD (e.g. methotrexate) 
with a biologic DMARD (i.e, TNF biologic or non-TNF 
biologic), or 

• Janus kinase (JAK) inhibitor (e.g. tofacitinib) with or 
without methotrexate.10 

 If the disease is still not controlled in those already on 
a TNF blocker (in instances when patients are not concur-
rently taking any conventional DMARD),  RA guidelines 
recommend  adding one or two other DMARDs to the TNF 
blocker.10 If a patient failed a single TNF blocker, another 
TNF blocker can be administered.10 If patient failed multiple 
TNF blockers, options include non-TNF biologics or JAK 
inhibitors.10 If a patient failed a single non-TNF biologic, 
another non-TNF biologic can be administered.10 If a patient 
failed multiple non-TNF biologics, other options include 
TNF biologics (in patients who have not used TNF biologics 
previously) or JAK inhibitors.10 

 Since treatment with DMARDs has been found to control 
and even delay/stop progression of RA (sending the patient 
into remission), the use of these drugs as first-line treatment 
is recommended.10 However, since they do not provide an 
immediate palliative effect, and since it takes some time until 
the disease is controlled once treatment starts, corticoste-
roids or NSAIDs may be given for brief periods in conjunc-
tion with DMARDs to control acute RA symptoms/pain.10,11 
The corticosteroids or NSAIDs may also be added to the 
biologic or conventional DMARDs as adjunctive therapy for 
patients who are not achieving treatment goals with DMARD 
therapy alone (these are patients who have previously failed 
either biologic or conventional DMARDs).10,11 The 2015 ACR 

RA guidelines also caution that while RA treatments can be 
tapered in RA patients who have achieved remission, they 
should not be discontinued altogether.10

 Several biosimilars of biologic DMARDs have been 
approved in recent years, and some have launched already.12-17 
Table 4 lists those biosimilars and depicts their current 
launch status. 

T E ST YO U R K N OW L E D G E  
Q U E ST I O N #3:
What combination therapy is 
recommended in adult RA?

TOLERABILITY OF TREATMENT, DRUG-DRUG 
INTERACTIONS, AND CAUTIONS REGARDING 
PREGNANCY WITH REGARD TO DMARDS
 Table 3 depicts all of the DMARDs (conventional and 
biologic), as well as JAK inhibitors, and describes significant 
adverse events, notable drug-drug interactions (where 
applicable) and provides pregnancy precautions/contra-
indications for each listed drug.18-38 All  seven currently 
marketed TNF blockers that are indicated for management 
of RA (adalimumab, certolizumab pegol, etanercept, goli-
mumab, infliximab, infliximab-dyyb, and infliximab-abda), 
have a black box warning regarding increased risk of serious 
infections (e.g. sepsis, invasive fungal infections), require-
ment to check for presence of active/latent tuberculosis 
(TB) – with instructions to treat latent TB before starting the 
TNF blocker – and increased risk of lymphoma and other 
cancers.18, 25-32 

 Additionally, use of a TNF blocker may: 

• Cause reactivation of Hepatitis B virus;

• Result in anaphylactic/serious allergic reactions;

• Cause or aggravate demyelinating disease and/or heart 
failure;

• Result in cytopenia/pancytopenia; and 

• Lead to development of lupus-like syndrome.18, 25-32 

 Infliximab and its two biosimilars, specifically, can also 
cause severe liver toxicity and cardiovascular/cerebro-
vascular events (e.g. myocardial infarction, stroke).18, 30-32 

Treatment with any of the TNF blockers mentioned above 
cannot be started in patients with an active infection.18, 25-32 
Live vaccines must not be administered to patients who are 
being actively treated with TNF blockers.18, 25-32  The ACR 2015 
RA guidelines do not provide recommendations regarding 
if TNF blockers could be used in pregnancy.10 It has been 
suggested that it may be best to stop TNF blockers once 
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conception occurs.39 According to prescribing information 
for adalimumab, certolizumab pegol, etanercept, and 
golimumab, it is advised to weigh risk versus benefit of using 
TNF blockers and the potential harm to the infant when 
considering their use in nursing mothers.18, 25-29 Each TNF 
blocker has an associated Medication Guide that needs to be 
given to a patient every time a TNF blocker is dispensed.25-32

 Some patients on infliximab products (original reference 
biologic and the biosimilar agents) may benefit from either a 
dose increase beyond the indicated dose for RA (up to 10 mg/
kg/dose) or an increased frequency of administration of an 
FDA-approved dose of infliximab products for RA (i.e, every 
4 weeks).18, 30-32 Consideration may be given to administering 
pre-medications, such as anti-histamines, acetaminophen, 
with or without corticosteroids, prior to administering 
infliximab products in order to manage infusion-related side 
effects.18, 30-32  Doses greater than 5 mg/kg of infliximab prod-
ucts are contraindicated in patients with moderate to severe 
heart failure.18, 30-32  Infliximab products are also contraindi-
cated in cases, where patients have previously experienced 
a severe hypersensitivity reaction after administration of 
infliximab products.18, 30-32   

 Lactating female patients actively treated with JAK 
inhibitors (tofacitinib and baricitinib) should not be 
breastfeeding.18, 36, 37  There are no clear guidelines at this 
time with regards to whether these drugs are safe in preg-
nancy; it might be best to avoid them in pregnancy until 
further data become available.18, 36, 37 These drugs also should 
not be given to patients with active serious infections, 
even if those are localized infections.18, 36, 37 Live vaccines 
must not be administered while taking JAK inhibitors.18, 36, 37 

Gastrointestinal perforations are possible, and patients at 
risk should be carefully monitored if they are taking JAK 
inhibitors.18, 36, 37 Additionally, for baricitinib patients, specif-
ically, careful monitoring of patients already predisposed to 
thrombotic events is warranted, due to an increased risk of 
thrombosis with baricitinib.37 

T E ST YO U R K N OW L E D G E  
Q U E ST I O N #4:
Can live vaccines be administered to 
patients currently taking TNF blockers?

Summary
 While the exact cause of RA in adults is unknown, several 
risk factors contributing to the disease development have 
been elucidated. The disease doesn’t just affect the joints but 
may lead to development of multiple non-articular manifes-
tations as well. A combination of select positive laboratory 
indices in conjunction with relevant imaging studies and 
analysis of synovial fluid from affected joint (if applicable) 
helps establish diagnosis of RA in adults. The most recent 
2015 ACR guidelines for RA treatment recommend DMARDs 
as preferred therapy choice for starting treatment in 
adult RA. Conventional and biologic DMARDs, as well as 
JAK inhibitors, have many significant adverse events, and 
patients must be appropriately monitored for those when 
undergoing treatment with these drugs.    

Table 3: FDA-Approved and Guideline-Recommended DMARD Treatment Options for RA in Adults.*10,18-38 
GENERIC NAME BRAND 

NAME
PHARMACOLOGIC 

CATEGORY
ROUTE OF 

ADMINISTRATION
INITIAL (OR 
LOADING) 

DOSE

MAINTENANCE 
DOSE

COMMENTS

CONVENTIONAL DMARDS

Hydroxy-
chloroquine 

Plaquenil Antimalarial 
agent/
aminoquinoline

PO (tablet) 400 mg to 
600 mg 
daily (either 
given as a 
single dose 
per day or 
split into 2 
doses per 
day) – initial 
dose

200 mg to  
400 mg daily
(either given 
as a single 
dose per day 
or split into 
2 doses per 
day)

• Has a black box warning; it directs providers 
to become very familiar with the drug before 
prescribing it.

• Maintenance dose is indicated once a good 
response with an initial dose is achieved.

• Should take medication with food or milk.
• Generics are available. 
• Retinopathy (affecting visual field/changes 

in pigmentation) is one of the most serious 
adverse events. Patients should have a baseline 
comprehensive ophthalmology exam, then have 
it done annually after the patient has been taking 
hydroxychloroquine for 5 years.

• Do not use this drug during pregnancy.
• Caution is advised if given to nursing mothers.
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GENERIC NAME BRAND 
NAME

PHARMACOLOGIC 
CATEGORY

ROUTE OF 
ADMINISTRATION

INITIAL (OR 
LOADING) 

DOSE

MAINTENANCE 
DOSE

COMMENTS

Leflunomide Arava Pyrimidine 
synthesis 
inhibitor/ 
Disease-
modifying 
antirheumatic

PO (tablet) 100 mg QD 
x 3 days 
(loading 
dose)

20 mg QD • Indicated loading dose is for patients who are at 
a low risk of developing leflunomide-associated 
hepatotoxicity or leflunomide-associated 
myelosuppression.

• For patients who exhibit difficulty tolerating 20 mg/
day, dose may be reduced to 10 mg/day.

• The following should be checked before drug is 
started: presence/absence of active/latent TB; 
pregnancy test (as applicable); baseline blood 
pressure; baseline relevant laboratory parameters 
(i.e. ALT, WBC, Hgb or Hct, platelet counts).

• Has a black box warning regarding embryo-
fetal toxicity (leflunomide is contraindicated 
in pregnancy), and liver toxicity (drug is 
contraindicated in severe liver dysfunction).

• If pregnancy is desired, both men and women 
must stop taking leflunomide before trying to 
conceive and start taking cholestyramine (8 grams 
PO TID) or activated charcoal powder (50 grams as 
a suspension PO q12 hours) for 11 days in order 
to bind leflunomide and eliminate it. Otherwise, 
it might take close to 2 years for the body to 
clear leflunomide; the 11-day course of the above 
remedies might need to be repeated if the plasma 
concentration of teriflunomide (active metabolite 
of leflunomide) is still higher than necessary 
after original 11-day course of cholestyramine or 
activated charcoal.

• Stop leflunomide and use the cholestyramine or 
activated charcoal regimen (described previously) 
if patients develop Steven-Johnson syndrome, 
toxic epidermal necrolysis, severe infections 
(including sepsis), pancytopenia, agranulocytosis, 
thrombocytopenia, or interstitial lung disease  
(new onset or aggravation of pre-existing disease).

• Monitor blood pressure and treat elevations 
accordingly.

• May consider stopping leflunomide if patients 
develop peripheral neuropathy.

• Do not initiate leflunomide in patients who have 
active infections.

• Interacts with multiple drugs (e.g. warfarin, 
rosuvastatin, etc. Consult prescribing information  
for leflunomide for detailed information on DDIs).

• Do not breastfeed while taking leflunomide.
• Can be given with or without food.
• Generics are available.

Methotrexate Otrexup, 
Rasuvo,
Trexall

Folate analog 
metabolic 
inhibitor

SubQ (Otrexup, 
Rasuvo)

PO (Trexall 
tablets; generic 
2.5 mg tablets)

IM (generic 
methotrexate 
injection)

• 7.5 mg 
once 
weekly

• 7.5 mg 
once 
weekly OR 
a course 
of 2.5 mg 
every 12 
hours x 
3 doses 
every 
week  

 

• 7.5 mg 
once 
weekly

• Adjust dose 
upward for 
response 
not to 
exceed 20 
mg/week

• Adjust dose 
upward for 
response 
not to 
exceed 20 
mg/week

• Adjust dose 
upward for 
response 
not to 
exceed 20 
mg/week

• Has a black box warning requiring providers to 
become thoroughly familiar with the drug and 
its effects before prescribing it and highlighting 
multiple serious adverse events (including 
fatalities) associated with methotrexate.

• For Otrexup and Rasuvo, injection sites are 
abdomen or thigh.

• Greater toxicity noted with doses above 20 mg/
week. 

• Generics are available for select products.
• Contraindicated in pregnancy and breastfeeding; 

if pregnancy is desired, stop methotrexate in men 
for ≥ 3 months and in women for ≥1 ovulatory cycle 
prior to trying to conceive.

• Increased methotrexate toxicity may be seen when  
it is given concurrently with aspirin, NSAIDs, 
steroids, or PPIs.  
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GENERIC NAME BRAND 
NAME

PHARMACOLOGIC 
CATEGORY

ROUTE OF 
ADMINISTRATION

INITIAL (OR 
LOADING) 

DOSE

MAINTENANCE 
DOSE

COMMENTS

Sulfasalazine Azulfidine 
EN-tabs

5-aminosalicylic 
acid derivative

PO (enteric-
coated tablets)

500 mg to 1 
gram daily 
(if starting 
with 1 gram/
day, divide 
into 2 
doses).

2 grams 
per day in 
two evenly 
divided doses

• Start with lower dose to decrease potential for GI 
side effects or intolerance.

• Increase dose every week until reaching 
recommended maintenance dose.

• May need to increase dose to 3 grams/day, if 
insufficient response to maintenance dose after  
12 weeks of therapy – additional careful monitoring 
required when this dose is administered.

• Generics are available. 
• Could be used in pregnancy if necessary, but there 

is potential for an increase in fetal neural tube 
defects. Higher doses of folic acid than generally 
recommended during pregnancy may be necessary  
for pregnant women taking sulfasalazine.

• Caution is advised when given to mothers who are 
breastfeeding.

BIOLOGIC DMARDS 

Adalimumab Humira TNF Blocking  
Agent

SubQ 40 mg every 
other week

40 mg every 
other week

• Improved response may be achieved with a dose 
increase to 40 mg once a week, in patients who are 
not taking methotrexate.

• Use of adalimumab with anakinra or abatacept will 
increase the risk of serious infections.

Certolizumab 
pegol

Cimzia TNF Blocking  
Agent

SubQ 400 mg first 
dose, then 
400 mg at 
weeks 2 
and 4

200 mg every 
other week

• Consideration can be given to raising the dose to  
400 mg every 4 weeks during maintenance phase.

• The risk of serious infections is raised when 
certolizumab is used concurrently with other  
biologic DMARDs.

• Use of certolizumab may falsely raise aPTT.

Etanercept Enbrel TNF Blocking  
Agent

SubQ 50 mg once 
weekly

50 mg once 
weekly

• Maximum dose per week is 50 mg. 
• An alternative dosing regimen (off-label) is 25 mg 

twice a week.
• Other drugs (e.g. methotrexate, NSAIDs, 

corticosteroids, etc.) may be continued in patients 
who are being treated with etanercept.

• Use of etanercept with anakinra or abatacept will 
increase the risk of serious infections.

• Do not use together with cyclophosphamide 
(concurrent use should be avoided). 

Golimumab Simponi; 
Simponi 
Aria

TNF Blocking  
Agent

SubQ 
(for Simponi)

IV 
(for Simponi 
Aria)

50 mg once 
monthly

 

2 mg/kg 
at weeks 0 
and 4 

50 mg once 
monthly

2 mg/kg once 
every 8 weeks 
(start count 
after the last 
dose that was 
given at 4 
weeks)

• Regardless of whether golimumab is given SubQ or 
IV, patients receiving golimumab for RA should also 
receive methotrexate concurrently.

• Administer as an IV infusion over a 30-minute 
period for each dose.

• Other drugs (e.g. methotrexate, NSAIDs, 
corticosteroids, etc.) may be continued in patients 
who are being treated with golimumab.

• Use of golimumab with anakinra or abatacept will 
increase the risk of serious infections.

Infliximab Remicade TNF Blocking  
Agent

IV 3 mg/kg  
at 0, 2, and 
6 weeks

Thereafter,  
3 mg/kg 
every 8 weeks

• Administer methotrexate along with infliximab.
• Infuse each dose over at least 2 hours.
• Do not breastfeed while taking infliximab.
• Use of infliximab with anakinra or abatacept will 

increase the risk of serious infections.

Infliximab-
dyyb

Inflectra TNF blocking 
agent

IV 3 mg/kg  
at 0, 2, and 
6 weeks

Thereafter,  
3 mg/kg 
every 8 weeks

• This is a biosimilar of infliximab (Remicade).
• Administer methotrexate along with infliximab-dyyb.
• Infuse each dose over at least 2 hours.
• Do not breastfeed while taking this drug.
• Use of infliximab-dyyb with anakinra or abatacept 

will increase the risk of serious infections.

Infliximab-
abda

Renflexis TNF blocking 
agent

IV 3 mg/kg  
at 0, 2, and 
6 weeks

Thereafter,  
3 mg/kg 
every 8 weeks

• This is a biosimilar of infliximab (Remicade).
• Administer methotrexate along with infliximab-abda.
• Infuse each dose over at least 2 hours.
• Do not breastfeed while taking this drug.
• Use of infliximab-abda with anakinra or abatacept 

will increase the risk of serious infections.
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GENERIC NAME BRAND 
NAME

PHARMACOLOGIC 
CATEGORY

ROUTE OF 
ADMINISTRATION

INITIAL (OR 
LOADING) 

DOSE

MAINTENANCE 
DOSE

COMMENTS

Abatacept Orencia; 
Orencia 
ClickJect

Selective T-Cell 
Costimulation 
Blocker

IV (Orencia)

SubQ (Orencia; 
Orencia 
ClickJect)

• <60 kg – 
dose is 
500 mg 

• 60-100 kg 
– dose is 
750 mg

• >100 kg 
– dose is 
1000 mg;

• Administer 
weight-
based 
dose IV at 
0, 2 and  
4 weeks

• Loading 
dose is not 
required; 
if loading 
dose is 
desired, 
administer 
weight-
based 
loading 
dose IV 
(as the 
first dose), 
followed 
by 125 
mg SubQ 
within 
24 hours 
after the 
infusion 
(as the 
first 
weekly 
SubQ 
dose).

• Thereafter, 
administer 
weight-
based dose 
IV every 4 
weeks. 

• 125 mg 
SubQ once 
a week.

• If a loading 
dose was 
given, start 
maintenance 
SubQ dosing 
a week after 
the 125 mg 
SubQ was 
given as 
part of the 
loading 
regimen.

• Abatacept can be used by itself or given with 
DMARDs other than TNF blockers.

• When administered IV, each dose should be infused 
over a 30-minute period, and the dose is weight-
based.

• When reconstituting abatacept for IV administration 
and when transferring reconstituted drug to the 
infusion bag or infusion bottle, only the silicone-
free disposable syringe that is enclosed with each 
vial should be used.

• Once reconstituted solution is transferred into the 
infusion bag/bottle, do not vigorously shake the 
bag/bottle, but rather gently mix the contents.

• In cases where IV dosing is being changed to SubQ 
dosing, give a SubQ dose on the day when the next 
IV dose is scheduled.

• Before starting abatacept, test for latent TB should 
be done and treatment started for TB if the test is 
positive.

• Do not administer live vaccines while patient is 
being treated with abatacept or until 3 months have 
elapsed after stopping treatment.

• Do not use abatacept together with TNF blockers.
• Potential increase in infections in pre-disposed 

individuals may occur; abatacept should be stopped 
if a serious infection occurs.

• Hypersensitivity reactions (e.g. anaphylaxis, etc.) 
may occur.

• Patients with COPD taking abatacept may suffer 
adverse respiratory events more often.

• There is a pregnancy registry available for patients 
taking abatacept; currently available data are not 
sufficient to advise on potential harmful effects 
from abatacept during pregnancy.

• Abatacept has not been studied in nursing mothers 
and no information is available about whether it is 
present in breast milk.

• Abatacept should not be used concurrently with TNF 
blockers, since their concurrent use may lead to an 
increase in serious infections.

Rituximab Rituxan CD20-directed 
cytolytic 
antibody

IV 1,000 mg 
IV on day 
1, followed 
by 1,000 mg 
IV 2 weeks 
later 

Repeat 
initial 2-dose 
regimen 
every 24 
weeks or 
depending 
on patent’s 
clinical 
status; may 
shorten 
interval to 
every 16 
weeks if 
clinically 
indicated.

• Has a black box warning regarding severe (with a 
potential to cause death) infusion-related reactions 
and mucocutaneous adverse events, reactivation of 
Hepatitis B virus infection (may lead to liver disease 
severe enough to cause fatalities), and PML (can 
also lead to fatalities).

• Indicated for active moderate to severe RA, in 
patients who did not sufficiently improve with a trial 
of one or more TNF blockers and needs to be given 
concurrently with methotrexate.

• Must be given as an IV infusion by a healthcare 
provider, and necessary medical support must be 
available in case severe reactions manifest.

• Pre-medicate with glucocorticoids (e.g. 
methylprednisolone 100 mg IV or equivalent dose of 
a different corticosteroid) half hour before each IV 
infusion of rituximab.

• Serious side effects associated with use of rituximab 
include tumor lysis syndrome, infections, kidney 
toxicity, bowel obstruction/perforation, and 
neonatal harm. Contraception must be practiced by 
females of child-bearing age throughout therapy as 
well as for 12 months after stopping therapy with 
rituximab.

• Concurrent use with cisplatin can lead to kidney 
toxicity. 

• Do not administer live vaccines either before or 
during treatment with rituximab.

• Breastfeeding is not advised.
• There is an associated Medication Guide for 

rituximab.
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GENERIC NAME BRAND 
NAME

PHARMACOLOGIC 
CATEGORY

ROUTE OF 
ADMINISTRATION

INITIAL (OR 
LOADING) 

DOSE

MAINTENANCE 
DOSE

COMMENTS

Tocilizumab Actemra Interleukin-6 
Receptor 
Antagonist

IV

SubQ

• 4 mg/kg 
IV every 4 
weeks 

• If weight 
is <100 kg 
weight, 
give 162 
mg SubQ 
every 
other 
week

• If weight 
is ≥100 kg, 
give 162 
mg SubQ 
every 
week

• Can 
increase 
to 8 mg/
kg IV every 
4 weeks if 
clinically 
warranted, 
depending 
on patient’s 
response.

• Can 
increase 
to 162 mg 
every week 
if clinically 
warranted 
depending 
on patient’s 
response

• 162 mg 
SubQ every 
week

• For use in patients with active moderate to severe 
RA who did not sufficiently respond to one or more 
DMARDs.

• Tocilizumab can be used by itself or concurrently with 
methotrexate or other DMARDs.

• Has a black box warning regarding development 
of serious infections (in particular, patients should 
be screened for presence of TB and treated if they 
have latent TB. Treatment should be started before 
initiating tocilizumab).

• Stop tocilizumab if patient develops a serious 
infection during treatment and do not restart until 
infection is managed.

• For SubQ dosing, the dose is based on weight.
• Do not start tocilizumab if patient has the following 

laboratory abnormalities: ALT or AST above 1.5 x ULN, 
ANC < 2,000/mm3, or platelets <100,000/mm3.

• The following laboratory indices must be closely 
monitored while administering tocilizumab: platelets, 
neutrophils, liver enzymes, lipid panel.

• If patient develops laboratory abnormalities in AST/
ALT, platelet count, or ANC while receiving tocilizumab, 
dose adjustments of tocilizumab are advised 
(see prescribing information for detailed dosing 
recommendations/adjustments).

• When administered IV, infuse each dose over 1 hour.
• Maximum dose to be given IV is 800 mg/infusion.
• Caution is advised when giving this drug to patients 

predisposed to GI perforations, as tocilizumab 
increases the risk of GI perforations.

• Hypersensitivity reactions (e.g. anaphylaxis, etc.)  
may occur.

• Do not administer live vaccines during active 
treatment with tocilizumab.

• If used during pregnancy, fetus may be at a potential 
risk for harm; pregnancy exposure registry exists for 
tocilizumab patients.

• Clear risk is not determined but may be best to not 
breastfeed while taking tocilizumab. 

• Has an associated Medication Guide.
Sarilumab Kevzara Interleukin-6 

Receptor 
Antagonist

SubQ 200 mg 
once every  
2 weeks

Same as 
initial

• For use in patients with active moderate to severe 
RA who did not sufficiently respond or can’t 
tolerate one or more DMARDs.

• Sarilumab can be used by itself, concurrently with 
methotrexate, or with other non-biologic DMARDs.

• Has a black box warning regarding development  
of serious infections (in particular, patients 
should be screened for presence of TB, and if they 
have latent TB, treatment for it should be started 
before initiating sarilumab).

• Stop sarilumab if patient develops a serious 
infection during treatment.

• Do not start sarilumab in patients with the 
following laboratory abnormalities: ANC < 2,000/
mm3, platelets < 150,000/mm3 or AST or ALT above 
1.5 x ULN.

• If patient develops laboratory abnormalities in 
AST/ALT, platelet count, or ANC while receiving 
sarilumab, dose adjustments of sarilumab 
are advised (see prescribing information for 
detailed dosing recommendations/adjustments). 
Additionally, lipid panel should be monitored.

• There is a higher risk of GI perforation in patients 
who are concomitantly taking corticosteroids or 
NSAIDs or in patients with diverticulitis. 

• Hypersensitivity reactions (e.g. anaphylaxis, etc.) 
may occur.

• Do not administer live vaccines during active 
treatment with sarilumab.

• Do not breastfeed while taking sarilumab.
• Sarilumab should be given to pregnant patients 

only if benefit of treatment is thought to 
overweigh potential fetal harm; pregnancy registry 
is available.

• Has an associated Medication Guide.
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GENERIC NAME BRAND 
NAME

PHARMACOLOGIC 
CATEGORY

ROUTE OF 
ADMINISTRATION

INITIAL (OR 
LOADING) 

DOSE

MAINTENANCE 
DOSE

COMMENTS

OTHER
Tofacitinib Xeljanz 

(tablets); 
Xeljanz XR 
(extended-
release 
tablets)

JAK inhibitor PO • 5 mg BID 
(for Xeljanz)

• 11 mg QD 
(for Xeljanz 

XR)

• Same as 
initial

• Same as 
initial

• Tofacitinib is for use in patients with active 
moderate to severe RA who either can’t tolerate or 
have insufficient response to methotrexate.

• Has a black box warning regarding development 
of certain cancers and development of serious 
infections (in particular, patients should be 
screened for presence of TB; if they have latent TB, 
treatment for TB should be started before initiating 
tofacitinib.)

• Tofacitinib may be used by itself or given together 
with methotrexate, or other non-biologic DMARDs. 
Do not use it together with biologic DMARDs 
or powerful immunosuppressants such as 
cyclosporine, etc.

• Do not start treatment in patients who have any 
of these laboratory values: absolute lymphocyte 
count <500 cells/mm3, Hgb <9 g/dL, or ANC 
<1,000 cells/mm3; these laboratory indices, along 
with liver enzymes and lipid indices, should be 
monitored closely in patients on tofacitinib.

• Dose of Xeljanz in moderate to severe kidney 
dysfunction is 5 mg PO QD.

• There are numerous clinically relevant DDIs; 
consult prescribing information for details.

• There is an associated Medication Guide.

Baricitinib Olumiant JAK inhibitor PO 2 mg QD Same as 
initial

• Has a black box warning regarding development of 
certain cancers, thrombosis and serious infections 
(in particular, patients should be screened for 
presence of TB. If they have latent TB, treatment 
should be considered before initiating baricitinib.)

• For use in patients with active moderate to severe 
RA who had an insufficient response to one or more 
TNF blockers. Can be used by itself, concurrently 
with methotrexate, or with other non-biologic 
DMARDs.

• Do not use concomitantly with biologic DMARDs, 
powerful immunosuppressants (e.g. cyclosporine, 
etc), or other JAK inhibitors.

• Do not start (for new patients) or hold treatment 
(in patients already on baricitinib) if the following 
laboratory abnormalities manifest: Hgb < 8 g/dL, 
absolute lymphocyte count < 500 cells/mm3, ANC 
< 1000 cells/mm3;These laboratory indices, along 
with liver enzymes and lipid indices, should be 
monitored closely in patients on baricitinib.

• Do not use baricitinib in severe liver dysfunction.
• Do not use baricitinib in moderate to severe kidney 

dysfunction.
• Do not give concurrently with strong Organic Anion 

Transporter 3 (OAT3) inhibitors (an example would 
be probenecid).

• There is an associated Medication Guide.

Table 4: FDA-approved Biosimilars for RA12-17 

GENERIC NAME OF 
REFERENCE BIOLOGIC

BRAND NAME 
OF REFERENCE 

BIOLOGIC

GENERIC NAME OF BIOSIMILAR BRAND NAME OF 
BIOSIMILAR

LAUNCH STATUS

CONVENTIONAL DMARDS
Infliximab Remicade • Infliximab-dyyb

• Infliximab-abda
• Infliximab-qbtx

• Inflectra
• Renflexis
• Ixifi

• Available on the U.S. market
• Available on the U.S. market
• Not yet launched

Etanercept Enbrel • Etanercept-szzs • Erelzi • Not yet launched

Adalimumab Humira • Adalimumab-atto
• Adalimumab-adbm

• Amjevita
• Cyltezo

• Not yet launched 
• Not yet launched 

FDA=Food and Drug Administration; RA=Rheumatoid Arthritis.

FDA=Food and Drug Administration; ACR=American College of Rheumatology; DMARD=disease-modifying antirheumatic drug; TNF=Tumor  
Necrosis Factor; PO=oral; QD=once daily; BID=twice daily; TB=tuberculosis; ALT=alanine aminotransferase; JAK=Janus kinase; WBC=white blood 
cell, Hgb=hemoglobin, Hct=hematocrit; SubQ=subcutaneous; IM=intramuscular; GI=gastrointestinal; NSAID=nonsteroidal anti-inflammatory 
drug; IV=intravenous; COPD=chronic obstructive pulmonary disease; PML=progressive multifocal leukoencephalopathy; ANC=absolute  
neutrophil count;  AST=aspartate aminotransferase; ULN=upper limit of normal; DDI=drug-drug interaction; PPI=proton pump inhibitor; 
aPTT=activated partial thromboplastin time

*While anakinra (Kineret) is FDA-approved for RA, the 2015 ACR RA guidelines did not include it as one of the recommended treatment options, 
and therefore, it is not discussed in this article. Additionally, the following drugs are not discussed, because they were not included as recom-
mended treatment options in the 2015 ACR RA guidelines - azathioprine, cyclosporine, minocycline and gold. 
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Spotlight on Long-Acting 
Antipsychotics for the  
Treatment of Schizophrenia

 Schizophrenia is a mental illness characterized by the 
failure to think clearly, manage emotions, make decisions, 
and relate to others. There is also a noticeable decline in the 
ability to function in everyday life.1 The specific occurrence of 
the condition is difficult to determine, but estimates are that 
between 0.25 and 0.64 percent of the U.S. population and 0.33 
and 0.75 percent worldwide — more than 21 million people – 
are affected.2,3 

 There is no cure for schizophrenia, but it can be treated and 
managed with antipsychotic medications and psychosocial 
support.3 Medication non-adherence is a major concern with 
schizophrenic patients and is associated with increased:

• Demands on personal relationships;

• Cost of care;

• Relapse rates; and

• Use of health care.4   

 The use of long-acting injectable antipsychotics can 
decrease rehospitalizations and treatment failure in newly 
diagnosed and long-term patients with schizophrenia.5   

 Currently there are six long-acting injectable anti-
psychotics (LAIs) available, and all are indicated for the 
treatment of schizophrenia (see Figure 3).7-14 When choosing 
a medication for schizophrenia, a patient centered approach 
involving patients and their support families must be used for 
the best outcomes.6 Selection of medication should be based 

on individual patient needs and preferences. It is imperative  
that patients understand the benefits, need for adherence,  
and possible side effects associated with each medication.6 
(See Figure 1.)6,17  

Figure 1: Possible Side Effects of Injectable Antipsychotics6,17
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LONG-ACTING INJECTABLE ANTIPSYCHOTICS (LAIs)7-14

 Long-acting injectable antipsychotics (LAIs) are available 
as first-generation agents, fluphenazine decanoate and 
haloperidol decanoate, which are potent dopamine blockers 
and second-generation agents, aripiprazole, olanzapine, 
paliperidone, and risperidone, which block both dopamine 
and serotonin receptors.15 LAIs have inherent differences in:

• Duration of action;

• Dosing frequency;

• Need for overlap with oral medications; and 

• Adverse reaction profiles. 
 While the first-generation agents are more economical, 
they can have more frequent extrapyramidal and neurologic 
adverse reactions.16 Both are available in an oil-based vehicle 
and administered intramuscularly to the deltoid or gluteal 
muscle via the Z-track technique, which requires training 
and practice to prevent irritation at the injection site. The 
dose is based on the patient’s oral regimen and is titrated 
based on response.7,8   

 The second-generation LAI aripiprazole is currently 
available in two formulations. Aripiprazole monohydrate 
extended-release (Abilify Maintena®, Otsuka), available in 
both vials and prefilled syringe kits, can be administered 
intramuscularly in the deltoid or gluteal muscle once 
monthly at 400 mg.9 Dose reductions are needed in those 
who are poor metabolizers of CYP2D6 or taking CYP2D6 or 
CYP3A4 inhibitors or CYP3A4 inducers for greater than 14 
days.9 A two-week overlap with oral medication is required 
with the first injection.9 

 Aripiprazole lauroxil (Aristada®, Alkermes), a prodrug 
of aripiprazole, results in a longer duration of action. It is 
available in a prefilled syringe and can be initiated at a dose 
of 441 mg, 662 mg or 882 mg administered monthly, 882 mg 
administered every four-six weeks or 1064 mg administered 
every two months based on the patient’s oral dosing 
regimen. The 441 mg dose may be given intramuscularly in 
the deltoid or gluteal muscle while the other strengths can 
only be administered in the gluteal muscle.

 In conjunction with the first aripiprazole lauroxil 
injection, a three-week overlap with oral medication is 
required. Appropriate dose reductions are also necessary 
in patients who are poor metabolizers of CYP2D6 or taking 
CYP2D6 or CYP3A4 inhibitors or CYP3A4 inducers for more 
than 14 days. If both CYP3A4 and CYP2D6 are diminished, 
a 441 mg dose is recommended.10 The side effect profile 
of aripiprazole is very favorable with low instance of QTc 
prolongation (low to none), extrapyramidal symptoms/ 
tardive dyskinesia, sedation, hyperprolactinemia, 
dyslipidemia, and weight gain/diabetes.16,17 

 Olanzapine pamoate (Zyprexa Relprevv®, Lilly) is 
dosed at 150 mg - 300 mg every two weeks or 300 mg – 405 
mg monthly, based on prior oral dose. Overlap dosing 
of oral and injectable forms is not required. It is given 
by deep intramuscular injection only in the gluteal 
muscle and should not be administered intravenously or 
subcutaneously. 

 Upon injection of the needle into the muscle, aspiration 
should be maintained for several seconds to ensure that no 
blood is drawn into the syringe. If any blood is aspirated into 
the syringe, it should be discarded, and fresh drug should be 
prepared using a new convenience kit. The injection should 
be performed at a steady, continuous pressure, and the 
injection site should not be massaged.10 

 Due to the potential for post-injection delirium 
sedation syndrome (PDSS), a severe adverse reaction 
characterized by sedation, confusion, dizziness, dysarthria, 
and somnolence, patients must be observed for at least 
three hours after every injection. The medication is only 
available through a restricted distribution program 
due to the potential for PDSS, and patients, providers, 
institutions, and pharmacies need to be registered 
and receive training before the olanzapine-LAI can be 
dispensed.10 The side effect profile includes a low incidence 
of QTc prolongation, extrapyramidal symptoms, sedation, 
and hyperprolactinemia as well as a moderate incidence 
of sedation. The rates of weight gain, diabetes, and 
dyslipidemia are high.16,17

 Paliperidone, the major active metabolite of risperidone, 
is also available in two formulations. Paliperidone palmitate 
(Invega Sustenna®, Janssen), the monthly formulation, is 
given as an intramuscular injection in the deltoid for the 
necessary two loading doses, then in either the deltoid or 
gluteal muscle going forward. Therapy is initiated with 
234 mg (in the deltoid.) A week later a 156 mg dose is given 
(deltoid) and then continued for the average patient, at 117 
mg every four weeks, either deltoid or gluteal. No overlap 
with oral paliperidone is required as two separate loading 
dose injections are given to start therapy. There is great 
flexibility in dose since the product is available as 39 mg,  
78 mg, 117 mg, 156 mg or 234 mg prefilled syringes.12 

 Paliperidone palmitate (Invega Trinza®, Janssen), the 
three-month formulation, also is given as an intramuscular 
injection in the deltoid or gluteal muscle. It is approved 
for use in patients already stabilized on Invega Sustenna 
for at least four months with the dose based on the Invega 
Sustenna dose.13 Dose adjustments are required in those 
with renal issues, as the medication is primarily excreted 
through the urine. If creatinine clearance is 50 to 80 mL/
min, Invega Sustenna dose should be initiated at 156 mg on 
day one followed by 117 mg one week later.12,13  The monthly 
maintenance dose is 78 mg every four weeks. It is not 
recommended in individuals with creatinine clearance  
< 50 mL/min.12 Avoid using a strong inducer of CYP3A4 and/
or P-glycoprotein (e.g. carbamazepine, rifampin, St John’s 
Wort) while using the medication as they decrease the 
exposure of paliperidone.12, 13 The adverse reaction profile 
includes a low incidence of QT prolongation and sedation, 
with moderate/high incidence of extrapyramidal symptoms/ 
tardive dyskinesia, weight gain/diabetes, dyslipidemia, and 
hyperprolactinemia as compared to other antipsychotics.16, 17

 Risperidone microspheres (Risperdal Consta®, Janssen), 
the first of the LAIs to be approved, is administered via deep 
intramuscular injection in the deltoid or gluteal muscle. 
Dosing starts at 25 mg and can be titrated up to a maximum 
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of 50 mg every two weeks. It requires refrigeration and 
needs to sit at room temperature for at least 30 minutes prior 
to reconstitution and administration.14 In conjunction with 
the first injection, a three-week overlap with oral medication 
is needed due to the formulation’s drug release lag time.14 

Figure 3: Long-Acting Injectable Antipsychotics (LAIs) for Treatment of Schizophrenia7-14

DRUG/
STRENGTH(S)/ 

MANUFACTURER(S)

INJECTION 
SITE/NEEDLE

DOSAGE AND 
INTERVAL

MAXIMUM 
DOSE

POSSIBLE 
ADVERSE 

REACTIONS
COMMENTS

First-Generation

Fluphenazine  
decanoate 

25 mg/mL in 5 mL  
multiple dose vials                                   
(in sesame oil)                       

Intramuscular 
injection in the 
deltoid or 
gluteal muscles via 
Z-track injection 
technique
Use dry needle of 
at least 21G to avoid 
clouding of solution

12.5 mg-25 mg initially,  
then 6.25 mg-25 mg every 
two-four weeks

(Conversion-1.25 x oral 
daily dose

100 mg 
every two 
weeks

Higher rates of acute 
extrapyramidal 
symptoms

Tardive dyskinesia

Hyperprolactinemia

Lower cost and risk of 
weight gain  

Onset of action 24-72 
hours with response 
within 96 hours (may 
want to give oral overlap 
during this period)

Haloperidol decanoate

50 mg/mL,  
100 mg/mL 
(in sesame oil)                              

Intramuscular 
injection in the 
deltoid or 
gluteal muscles via 
Z-track injection 
technique     
Use 21G needle

10 to 20 times previous 
oral dose 

If >100 mg  
a second injection 
should be given in three-
seven days and then 
every four weeks

450 mg 
every 
month

Higher rates of acute 
extrapyramidal 
symptoms

Tardive dyskinesia

Hyperprolactinemia

Reduced cost and risk of 
weight gain                           

The adverse reaction profile includes a low incidence of QT 
prolongation and sedation, with moderate/high incidence of 
extrapyramidal symptoms/tardive dyskinesia, weight gain/
diabetes, dyslipidemia, and hyperprolactinemia as compared 
to other antipsychotics.16, 17

SUMMARY
 Long-acting injectable antipsychotics (LAIs) play 
an important role in the management of patients with 
schizophrenia. They provide many benefits to the traditional 
oral therapy and should not be reserved as second-line 
options. Available treatments differ in approved:
• Injection sites, volumes, and intervals;

• Needle gauge;

• Requirements for oral supplementation;

• Availability of pre-filled syringes;

• Storage needs; and 

• Post-injection observation period.18 (See Figure 2.)

 In selecting the ideal therapy for each patient, evaluation 
of potential drug-drug interactions and adverse reactions 
associated with extrapyramidal events, weight gain, and 
metabolic adverse events (e.g. diabetes, hyperlipidemia, and 
hyperprolactinemia) must be considered.18 (See Figure 1.)

 Use of LAIs improve adherence, removing the need for 
daily oral medication and easily identifying nonadherence 
issues, as drug delivery is done by the practitioner. The 
combination of regular interaction with the provider and 
known compliance with medication reduces the relapse and 
rehospitalization rates of patients and lowers the cost of 
care.19  The choice of LAI should be tailored to the patient, 
considering efficacy, administration schedule, and tolerability 
of the medication. A patient-centered approach will lead to 
better outcomes all around.

Figure 2: Differences in Long-Acting 
Injectable Antipsychotics (LAIs)18
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COMMENTS

Second-Generation

Aripiprazole 
extended release                                                             
(Abilify Maintena)     

300 mg and 400 mg 
vials/prefilled syringes  

Otsuka

Intramuscular 
injection in the 
deltoid with 23G/1-
inch needle in 
non-obese or

22G/1.5-inch needle 
in obese or 

in gluteal muscles 
with 22G/1.5 inch in  
non-obese or 21G/ 
2-inch needle in 
obese 

400 mg once/month 
dosage adjustment if 
CYP2D6 poor metabolizer 
or taking CYP2D6, CYP3A4 
inhibitors or CYP3A4 
inducers for > 14 days

400 mg 
every  
4 weeks

QT prolongation                  
(low to none)

Extrapyramidal 
symptoms (low) 

Tardive dyskinesia (low)

Weight gain/DM (low)   

Hyperprolactinemia 
(low)  

Dyslipidemia (very low)    

Sedation (low)

Requires two weeks 
of overlap with oral 
aripiprazole

Must reconstitute prior  
to administration

Shake the syringe 
vigorously for 20 seconds

Aripiprazole  
lauroxil (Aristada)         

441 mg, 662 mg, 882 
mg 1064 mg  pre-filled 
syringes    

Alkermes

Intramuscular 
injection in the 
deltoid for 441 mg  
with 21G/1 or 1.5-inch 
needle or 

gluteal muscles 
for all doses with 
20G/1.5-inch or 
2-inch needle

441 mg – 882 mg once/
month

882 mg every six weeks

1,064 mg every two 
months         

Dosage adjustment if 
CYP2D6 poor metabolizer 
or taking CYP2D6, CYP3A4 
inhibitors or CYP3A4 
inducers for > 14 days

882 mg 
every 
month

QT prolongation  
(low to none)

Extrapyramidal 
symptoms (low) 

Tardive dyskinesia (low)

Weight gain

DM(low)        

Hyperprolactinemia 
(low)  

Dyslipidemia (very low)    

Sedation (low)

Requires a period of 
three weeks of overlap 
with oral aripiprazole

Oral dose = Injected dose

10 mg daily = 441 mg 
monthly 15 mg daily =  
662 mg monthly or  
882 mg every six weeks 
or 1066 mg every two 
months   

20 mg daily or > = 882 mg 
monthly

Tap and vigorously  
shake the syringe

Olanzapine pamoate                                  
(Zyprexa Relprevv)

210 mg, 300 mg, 405 mg 
vials/convenience kit                                 

Lilly

Intramuscular 
injection in the 
gluteal muscles only  
using a 19G/1.5-inch 
needle

Do not massage area

150 mg – 300 mg every  
2 weeks

300 – 405 mg once/
month

300 mg 
every  
2 weeks or

405 mg 
every 4 
weeks

Post-injection 
delirium or sedation 
syndrome (PDSS) 
(sedation, confusion, 
dizziness, dysarthria, 
somnolence) in  
1.4 percent

QT prolongation

Extrapyramidal 
symptoms (low)  

Hyperprolactinemia   
(low) 

Weight gain/DM (high)

Dyslipidemia (high)  

Sedation (mod)

No overlap with oral 
olanzapine

Requires monitoring post 
injection (three hours)

Enrollment in national 
registry required

Vigorously shake vial  
and administer

Paliperidone palmitate  
(Invega Sustenna-
monthly)    

39 mg, 78 mg, 117 mg, 
156 mg, or 234 mg 
prefilled syringes 

Janssen

Intramuscular 
injection in the 
deltoid using a 23G 
/1-inch needle if < 90 
Kg or 

22G/1.5-inch needle if 
> 90Kg or 

gluteal muscles use 
22G/1.5-inch needle 

Start with 234 mg IM 
injection, then a week 
later, give the 156 mg 
dose and then continue, 
for the average patient, 
117 mg every four weeks

234 mg 
every  
4 weeks

QT prolongation

Extrapyramidal 
symptoms (mod)

Tardive dyskinesia

Hyperprolactinemia 
(high)  

Weight gain (mod)

Dyslipidemia (low)    

Sedation (low)

No overlap with oral 
paliperidone

Requires two separate 
loading dose injections 
during the first week

Shake the syringe 
vigorously for at least  
10 seconds
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Paliperidone palmitate 
(Invega Trinza - every 
three months)   

273 mg, 410 mg, 546 mg,  
819 mg prefilled 
syringes     

Janssen

Intramuscular 
injection in the 
deltoid using a 
22G /1-inch needle                
if < 90 kg or 

22G/1.5-inch needle  
if > 90KG or 

gluteal muscles use 
22G /1.5-inch needle 

78 mg Invega Sustenna 
= 273 mg every three 
months    

117 mg Invega Sustenna 
= 410 mg every three 
months    

156 mg Invega Sustenna 
= 546 mg every three 
months    

234 mg Invega Sustenna 
= 819 mg every three 
months

819 mg QT prolongation

Extrapyramidal 
symptoms (mod)  

Tardive dyskinesia

Hyperprolactinemia 
(high)  

Weight gain (mod) 

Dyslipidemia (low)    

Sedation (low)

Use in patients already 
treated with Invega 
Sustenna for at least  
four months

Shake the syringe 
vigorously for at least  
15 seconds and give 
within five minutes

Risperidone 
microspheres                                 
(Risperdal Consta)  

12.5 mg, 25 mg, 37.5 mg 
or 50 mg vial kits                                                        

Janssen

Intramuscular 
injection in the 
deltoid with a 1-inch 
needle or 

gluteal muscles with 
a 2-inch needle

25 mg - 50 mg every  
2 weeks

50 mg every 
two weeks   

QT prolongation

Extrapyramidal 
symptoms (mod)      

Tardive dyskinesia

Hyperprolactinemia 
(high)   

Weight gain (mod) 

Dyslipidemia (low)    

Sedation (low)

Requires at least three 
weeks of overlap with  
oral risperidone      

Refrigerate/at room 
temperature at least 
30 minutes before 
administration                              

Shake the syringe 
vigorously for at least  
10 seconds

1. Merriam-Webster, s.v. “Schizophrenia,” accessed July 11, 2018. https://www.merriam-webster.com/dictionary/schizophrenia.
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Category Spotlight:  
USP Chapters <797> and <800>

 In healthcare, we know that we can’t always expect a  
happy ending. But when a tragic event could have been 
prevented, it somehow seems even worse. In 2012, 76 people 
died and more than 800 others became ill due to a fungal 
meningitis outbreak in the United States. An investigation 
identified the cause as tainted steroid injections prepared  
by a compounding pharmacy.1 

 United States Pharmacopeia (USP), an annual drug 
information publication, establishes written and physical 
standards for medicines, food ingredients, and dietary 
supplement products and ingredients. These standards are 
used by regulatory agencies and manufacturers to ensure that 
products meet identification, strength, quality, purity, and 
consistency standards.

 One such standard, USP <797> details procedures and 
requirements for a sterile compounding preparation 
environment.  These guidelines are designed to ensure that 
properly functioning equipment is used in all settings where 
sterile preparations are made – thus protecting patients by 
preventing contaminated sterile preparations. Basically,  
USP <797> covers all facets of sterile compounding and 
focuses on the patient. 

 USP <800>, on the other hand, targets healthcare 
workers who come in contact with hazardous drugs 
(HDs). USP Chapter <800> guidelines were first published 

on February 1, 2016, with enforcement set to begin on 
December 1, 2019.2

What to Expect
 Like USP <797>, the provisions of USP <800> deal with 
product transport, storage, compounding, preparation, 
and administration. However, USP <800> builds on earlier 
regulations by focusing on HDs and occupational safety.

 For instance, the regulations will require HD storage  
and preparation in areas separate from non-HDs. 
Specifically, they will:

• Eliminate the practice of compounding small volumes of 
HDs in areas where non-HDs are routinely prepared, which 
is allowed under USP <797>; and 

• Require HDs to be administered using closed-system 
transfer devices to minimize HD exposure to healthcare 
professionals.3, 4

 The new USP <800> mandates may pose significant 
implementation challenges for pharmacists and managers, 
as some provisions will force pharmacies to change their 
current workflow and affect important purchasing decisions. 
Pharmacy professionals should become familiar with the 
details of these proposed regulations, so they can prevent 
implementation problems.4

CATEGORY SPOTLIGHT
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Innovatix and Premier Contracts  
Related to USP <797> and <800> Compliance
To help members comply with USP <797> and USP <800>, Innovatix and Premier offer the following agreements:

PRODUCT CATEGORY CONTRACT DESCRIPTION SUPPLIER

Air Quality Testing 
and Certification

USP <797> and <800> Air Quality Testing and Certification Medical Technology Associates

USP <797> and <800> Air Quality Testing and Certification Technical Safety Services

Cleaning Supplies 
and Equipment 

USP <797> and <800> Cleaning Supplies and Equipment Acute Care Pharmaceuticals

USP <797> and <800> Cleaning Supplies and Equipment Carter-Health Disposables

USP <797> and <800> Cleaning Supplies and Equipment Contec

Cleanroom Planning 
and Design

USP <797> and <800> Pharmacy Planning and Design Aseptic Enclosures

USP <797> and <800> Pharmacy Planning and Design Terra Universal

IV Hoods Primary Engineering Control Devices (IV Hoods) Aseptic Enclosures

Primary Engineering Control Devices (IV Hoods) Nuaire

Primary Engineering Control Devices (IV Hoods) The Baker Company

Pharmacy 
Refrigerators

Pharmacy Grade Refrigerators and Freezers Helmer

Pharmacy Grade Refrigerators and Freezers Nor-Lake Scientific

Wireless 
Temperature 
Monitoring

Wireless Temperature Monitoring Cooper-Atkins

Wireless Temperature Monitoring Isensix

Wireless Temperature Monitoring SensoScientific

Wireless Temperature Monitoring Smart Temps

For more information on complying with the USP <797> and USP <800> standards or to request informational or educational  
resources, please contact your Innovatix representative.

1. “Pharmacy head sentenced to 9 years in prison for meningitis outbreak,” CBS/AP, June 26, 2017.
2. Ibid.
3. USP General Chapter <800>  Hazardous Drugs – Handling in Healthcare Settings, USP.org. 
4. “Discussion Guide: An Update on Protecting Health Care Practioners and Patients from  Hazardous Drugs,” ASP AdvantageMedia.com,  

https://www.ashpadvantagemedia.com/downloads/2015-USP800-discussion-guide.pdf.
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New Innovatix/Premier Contracts
CONTRACT CATEGORY CONTRACT ID CONTRACT DESCRIPTION SUPPLIER

Facility Management 
& Maintenance

PP-FA-710 Cubicle Curtains, Tracks & Privacy Screens All in One Medical
PP-FA-711 Cubicle Curtains, Tracks & Privacy Screens Cube Care
PP-FA-712 Cubicle Curtains, Tracks & Privacy Screens Encompass Group
PP-FA-713 Cubicle Curtains, Tracks & Privacy Screens ICP Medical
PP-FA-714 Cubicle Curtains, Tracks & Privacy Screens Phoenix Textile
PP-FA-715 Cubicle Curtains, Tracks & Privacy Screens S2S Global
PP-FA-716 Cubicle Curtains, Tracks & Privacy Screens Silentia
PP-FA-717 Cubicle Curtains, Tracks & Privacy Screens Standard Textile Co.
PP-FA-718 Cubicle Curtains, Tracks & Privacy Screens Welmed
PP-FA-702 Reusable Textiles & Textile Services American Dawn
PP-FA-703 Reusable Textiles & Textile Services Calderon Textiles
PP-FA-704 Reusable Textiles & Textile Services CareandWear II
PP-FA-705 Reusable Textiles & Textile Services Encompass Group

PP-FA-706 Reusable Textiles & Textile Services Hinson & Hale Medical 
Technologies

PP-FA-707 Reusable Textiles & Textile Services Medline Industries
PP-FA-708 Reusable Textiles & Textile Services Phoenix Textile
PP-FA-709 Reusable Textiles & Textile Services Standard Textile Co.

Food, Foodservice 
Products & Supplies PP-DI-1490 Dietary Manuals Academy of Nutrition and 

Dietetics

Materials 
Management

PP-MM-685 Batteries & Battery Products Duracell
PP-MM-684 Batteries & Battery Products Energizer
PP-MM-687 Batteries & Battery Products Rayovac
PP-MM-688 Batteries & Battery Products S2S Global
PP-MM-675 Refurbished Capital Equipment Bryton
PP-MM-676 Refurbished Capital Equipment DRE Medical Equipment
PP-MM-677 Refurbished Capital Equipment KMA Remarketing
PP-MM-678 Refurbished Capital Equipment Olympus America
PP-MM-679 Refurbished Capital Equipment Steris
PP-MM-681 Sedation Monitoring Masimo Americas
PP-MM-682 Sedation Monitoring Medtronic
PP-MM-683 Sedation Monitoring Respiratory Motion

Nursing PP-NS-1174 Active Humidification Devices & Accessories Fisher & Paykel Healthcare
PP-NS-1178 Active Humidification Devices & Accessories Flexicare
PP-NS-1177 Active Humidification Devices & Accessories Teleflex Medical
PP-NS-1175 Active Humidification Devices & Accessories Vapotherm
PP-NS-1176 Active Humidification Devices & Accessories Vyaire Medical
PP-NS-1186 Disposable Non-Sterile Protective Apparel Amd-Ritmed
PP-NS-1187 Disposable Non-Sterile Protective Apparel Cardinal Health 200
PP-NS-1188 Disposable Non-Sterile Protective Apparel Encompass Group
PP-NS-1190 Disposable Non-Sterile Protective Apparel Medline Industries
PP-NS-1189 Disposable Non-Sterile Protective Apparel O&M Halyard
PP-NS-1191 Disposable Non-Sterile Protective Apparel S2S Global
PP-NS-1192 Disposable Non-Sterile Protective Apparel Sloan Medical
PP-NS-1193 Disposable Non-Sterile Protective Apparel Tronex Healthcare

PP-NS-1194 Disposable Non-Sterile Protective Apparel Welmed

PP-NS-1201 Orthopedic Soft Goods Amoena

PP-NS-1197 Orthopedic Soft Goods Breg
PP-NS-1199 Orthopedic Soft Goods DJO Global
PP-NS-1200 Orthopedic Soft Goods Greenwood Marketing
PP-NS-1196 Orthopedic Soft Goods Medline Industries
PP-NS-1198 Orthopedic Soft Goods Ossur Americas
PP-NS-1195 Orthopedic Soft Goods S2S Global
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Nursing (continued) PP-NS-1203 Orthopedics: Cold Therapy Products Breg
PP-NS-1205 Orthopedics: Cold Therapy Products DJO Global
PP-NS-1204 Orthopedics: Cold Therapy Products Ossur Americas
PP-NS-1202 Orthopedics: Cold Therapy Products S2S Global
PP-NS-1206 Orthopedics: Cold Therapy Products Solution Matrix
PP-NS-1183 Pressure Infusion Bags Ekla
PP-NS-1184 Pressure Infusion Bags S2S Global
PP-NS-1185 Pressure Infusion Bags Salter Labs
PP-NS-1165 Respiratory Therapy Products: Medication Delivery & Bronchial Hygiene Mercury Medical
PP-NS-1162 Respiratory Therapy Products: Medication Delivery & Bronchial Hygiene Monaghan Medical
PP-NS-1166 Respiratory Therapy Products: Medication Delivery & Bronchial Hygiene Smiths Medical ASD
PP-NS-1163 Respiratory Therapy Products: Medication Delivery & Bronchial Hygiene Teleflex Medical
PP-NS-1164 Respiratory Therapy Products: Medication Delivery & Bronchial Hygiene Thayer Medical
PP-NS-1161 Respiratory Therapy Products: Medication Delivery & Bronchial Hygiene Vyaire Medical
PP-NS-1160 Respiratory Therapy Products: Respiratory Disposables Arc Medical
PP-NS-1158 Respiratory Therapy Products: Respiratory Disposables Medline Industries
PP-NS-1159 Respiratory Therapy Products: Respiratory Disposables Salter Labs
PP-NS-1157 Respiratory Therapy Products: Respiratory Disposables Teleflex Medical
PP-NS-1156 Respiratory Therapy Products: Respiratory Disposables Vyaire Medical
PP-NS-1168 Respiratory Therapy Products: Resuscitation Devices Ambu
PP-NS-1172 Respiratory Therapy Products: Resuscitation Devices Medline Industries
PP-NS-1170 Respiratory Therapy Products: Resuscitation Devices Mercury Medical
PP-NS-1171 Respiratory Therapy Products: Resuscitation Devices Smiths Medical ASD
PP-NS-1169 Respiratory Therapy Products: Resuscitation Devices SunMed
PP-NS-1167 Respiratory Therapy Products: Resuscitation Devices Vyaire Medical
PP-NS-1181 Stethoscopes American Diagnostic
PP-NS-1179 Stethoscopes Cardinal Health 200
PP-NS-1180 Stethoscopes Kerma Medical Products
PP-NS-1182 Stethoscopes S2S Global
PP-NS-1173 Suction Canisters, Yankauers & Tubing Cardinal Health 200
PP-NS-1207 Vascular Compression Therapy Anti-Embolism Stockings BSN Medical
PP-NS-1208 Vascular Compression Therapy Anti-Embolism Stockings Cardinal Health 200
PP-NS-1209 Vascular Compression Therapy Anti-Embolism Stockings Carolon
PP-NS-1210 Vascular Compression Therapy Anti-Embolism Stockings Encompass Group
PP-NS-1211 Vascular Compression Therapy Anti-Embolism Stockings LSL Industries

OR Products & 
Supplies

PP-OR-1547 Patient Warming: Convective Warming Blankets, Resistive Warming, 
OR Table Pads 3M

SP-OR-1547 Patient Warming: Convective Warming Blankets, Resistive Warming, 
OR Table Pads 3M

PP-OR-1549 Patient Warming: Convective Warming Blankets, Resistive Warming, 
OR Table Pads

Augustine Temperature 
Management

PP-OR-1548 Patient Warming: Convective Warming Blankets, Resistive Warming, 
OR Table Pads Smiths Medical ASD

PP-OR-1550 Patient Warming: Convective Warming Blankets, Resistive Warming, 
OR Table Pads Stryker

PP-OR-1536 Room Turnover Products Advance Medical Designs
PP-OR-1537 Room Turnover Products Ecolab

PP-OR-1560 Specialty Urological Products Pacific Surgical Specialties - 
Distribution

PP-OR-1552 Surgical Incontinence Products Boston Scientific
PP-OR-1553 Surgical Incontinence Products Coloplast

Purchased Services PP-SV-199 Intraoperative Neuromonitoring Services Nuvasive

PP-SV-190 Landscaping & Grounds Maintenance Services BrightView Landscapes

PP-SV-193 Landscaping & Grounds Maintenance Services FacilitySource

PP-SV-191 Landscaping & Grounds Maintenance Services Grounds Control USA



CATEGORY SPOTLIGHT:

Coming soon:  
a new digital solution 
for your business 
purchasing.

Launching 2019  
www.getstockd.com

Are you ready to get

?
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Atlanta
NATIONAL MEETING
AND EXPO 2019

Make plans to join us in Atlanta, Georgia, October 28 - 30, 2019  
for three days of interactive learning, networking, and  

business development.

S A V E  T H E  D A T E


