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 Introduction 
 Rheumatoid arthritis (RA) is a chronic, progressive, au-
toimmune infl ammatory disease of the joints, which 
can result in permanent cartilage and bone damage. It 
may also have other systemic effects including ophthal-
mic, cardiopulmonary, neurologic, or lymphatic mani-
festations. Early diagnosis is imperative for optimal 
therapeutic success ( Smolen, Aletaha, & McInnes, 2016 ; 
 Wahl & Schuna, 2014 ). Rheumatoid arthritis affects 
more than 1.3 million Americans, 75% of whom are 
women ( Duarte-Garcia, 2019 ). Treatment recommenda-
tions are based on several factors including duration of 
disease/symptoms.  

 PATHOPHYSIOLOGY AND CLINICAL PRESENTATION 
 The exact cause of RA is unknown; however, studies 
have shown there are a number of genetic and environ-
mental factors that may increase one’s risk of developing 
RA. Specifi c risk factors include increased age, female 
sex, human leukocyte antigen-2 (HLA-2) genotype, 
smoking, obesity, and exposure to certain infectious 
pathogens such as Epstein-Barr virus or  Escherichia coli  
( Centers for Disease Control and Prevention, 2019 ;  Wahl 
& Schuna, 2014 ). When RA occurs, the immune system 
mistakenly attacks healthy synovial and connective 

tissue. This is a consequence of the dysregulation of hu-
moral and cell-mediated immunity, often resulting in 
the production of antibodies called “rheumatoid fac-
tors.” Seropositive patients typically have a more aggres-
sive disease course as compared with seronegative pa-
tients. Proinfl ammatory cytokines such as tumor 
necrosis factor (TNF), interleukin (IL)-1, and IL-6 are 
substances also responsible for the initiation and con-
tinuance of the infl ammation seen in RA. Vasoactive 
substance, including histamine, kinins, and prostaglan-
dins, may also be released at sites of infl ammation con-
tributing to edema, erythema, and pain. Over time, the 
chronic infl ammation of synovial tissue in the joint cap-
sule results in proliferation of tissue. As a result of this 
tissue damage, chronic pain, unsteadiness, and deform-
ity may occur. The most common joints affected include 
the hands, wrists, and knees. Patients with RA will typi-
cally present with symmetrical joint stiffness and pain. 
Other symptoms may include fatigue, weakness, low-
grade fever, and loss of appetite ( Duarte-Garcia, 2019 ; 
 Wahl & Schuna, 2014 ). Available treatment options 
work to reduce infl ammation or slow the disease pro-
gression. The options include nonsteroidal anti-infl am-
matory drugs (NSAIDs), corticosteroids, disease-modi-
fying antirheumatic drugs (DMARDs), anti-TNF agents, 
and IL receptor antagonists ( Wahl & Schuna, 2014 ).   

 GENERAL TREATMENT APPROACH 
 The American College of Rheumatology (ACR) published 
guidelines for the treatment of RA in 2015, and it is antici-
pated that the ACR will release updated guidelines by the 
end of 2019/early 2020. Treatment recommendations are 
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based on several factors including duration of disease/
symptoms: early RA ( < 6 months) versus established RA 
( ≥ 6 months) and disease activity (characterized by low, 
moderate, or high). Disease activity can be measured 
using a validated instrument including Patient Activity 
Scale, Soutine Assessment of Patient Index Data 3, Clinical 
Disease Activity Index, Disease Activity Score, or 

Simplifi ed Disease Activity Index. In early and established 
RA, the treat-to-target strategy to achieve remission or low 
disease activity is strongly recommended. The ACR cate-
gorizes each recommendation as strong (ACR is confi dent 
that benefi ts outweigh risks in most patients) or condi-
tional (benefi ts probably outweigh risks in most patients, 
but some may not want to follow recommendation). 

 TABLE 1.      RA   DOSING  

Drug 
Brand 

Name(s) 
Route of 

Administration Starting Dose Usual Maintenance Dose 

Methotrexate Rasuvo 
 Trexall 
 Otrexup 

Oral 
 Subcutaneous 
 Intramuscular 

7.5 mg once weekly or 
 2.5 mg every 12 hours  × 

3 days once weekly 

7.5–15 mg once weekly 

Lefl unomide Arava Oral Loading dose: 100 mg daily for 
3 days 

20 mg once daily, may reduce dose to
10 mg once daily if not tolerated 

 (Maximum dose: 20 mg/day) 

Hydroxychloroquine Plaquenil Oral 400–600 mg given once daily 
or in two divided doses 

May reduce dose after achieving ade-
quate response to 200–400 mg once 
daily or in two divided doses 

 (Maximum dose: 600 mg/day or 6.5 mg/
kg/day) 

Sulfasalazine Azulfi dine Oral 500 mg once or twice daily 1 g BID (maximum dose: 3 g/day if inade-
quate response after 12 weeks of 2 g/
day) 

Etanercept Enbrel Subcutaneous n/a 50 mg once weekly 

Infl iximab Remicade 
 Renfl exis 
 Infl ectra 

Intravenous 3 mg/kg at 0, 2, 6 weeks, then 
every 8 weeks 

3–10 mg/kg every 4–8 weeks 

Adalimumab Humira Subcutaneous n/a 40 mg every other week 
 (Patients not taking concomitant metho-

trexate may increase dose to 40 mg 
every week) 

Golimumab Simponi Intravenous 
Subcutaneous 

IV: 2 mg/kg at weeks 0 and 4 
 SubQ: n/a 

IV: 2 mg/kg every 8 weeks 
 SubQ: 50 mg once monthly 

Certolizumab Cimzia Subcutaneous 400 mg initially and at weeks 2 
and 4 

200 mg every other week 
 May consider maintenance dose of 

400 mg every 4 weeks 

Abatacept Orencia Intravenous 
 Subcutaneous 

IV: Infusion initially, and at 
weeks 2 and 4 

  < 60 kg: 500 mg 
 60–100 kg: 750 mg 
  > 100 kg: 1,000 mg 
 SubQ: May be initiated with or 

without IV loading dose 

IV: Continue weight-based dosing every 
4 weeks 

 SubQ: 125 mg once weekly 

Rituximab Rituxan Intravenous 1,000 mg on days 1 and 15 Subsequent courses (two-1000 mg infu-
sions separated by 2 weeks) may be 
administered every 24 weeks, but not 
sooner than every 16 weeks 

Tocilizumab Actemra Intravenous 
 Subcutaneous 

IV: Initial: 4 mg/kg once every 
4 weeks 

 SubQ: 
  < 100 kg: 162 mg once every 

other week 
  ≥ 100 kg: 162 mg once weekly 

IV: May be increased to 8 mg/kg once 
every 4 weeks based on clinical re-
sponse (maximum dose: 800 mg)

  SubQ: 
  < 100 kg: May be increased to 162 mg 

once weekly based on clinical response 
  ≥ 100 kg: 162 mg once weekly 

Sarilumab Kevzara Subcutaneous n/a 200 mg every 2 weeks 

Tofacitinib Xeljanz Oral n/a IR: 5 mg BID
  XR: 11 mg once daily 

Baricitinib Olumiant Oral n/a 2 mg once daily 

    Note . BID  =  twice   a day; IR = immediate release; IV  =  intravenous; n/a  =  not available; SubQ  =  subcutaneous; XR  =   extended release.   
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 Nonpharmacologic therapy for patients with RA in-
cludes rest, occupational and physical therapy, and 
weight reduction and use of assistive devices, as neces-
sary. It is essential that, although rest is key to relieve 
stress on infl amed joints and alleviate pain, too much 
immobility can be destructive. Therefore, a collaborative 
approach to care is essential, including interprofessional 
care with the patient at the center. Considering the im-
pact of RA on quality of life and the multiple facets to 
care, discussion with the patient on options, recommen-
dations, risks, benefi ts, and expectations is essential. 

 When choosing medications to treat RA, important 
considerations include laboratory monitoring, tubercu-
losis (TB) screening, comorbidities, especially congestive 
heart failure, hepatitis B or C, malignancy and previous 
serious infection(s), and immunization history. Disease-
modifying antirheumatic drugs are central in RA treat-
ment and are classifi ed as traditional/conventional, 
which include methotrexate (MTX), hydroxychloroquine 
(HCQ), lefl unomide (LEF), and sulfasalazine (SSZ). The 
other treatment modalities include tumor necrosis factor 
inhibitor (TNFi)—adalimumab, certolizumab pegol, 
etanercept, golimumab, and infl iximab; non-tumor 
necrosis factor (non-TNF) biologics—abatacept, rituxi-
mab, tocilizumab, and sarilumab; or janus kinase (JAK) 
inhibitors—tofacitinib and baricitinib ( Singh et al., 
2016 ). Table 1 includes information about the medica-
tions used to treat RA. 

 The treatment algorithm for early RA starts with clas-
sifying disease activity and initiating DMARD monother-
apy  ±  glucocorticoids (short-term,  < 3 months) for RA 
fl are-ups. If disease activity continues or worsens, the fol-
lowing should be recommended: combination traditional 
DMARDs  or  TNF inhibitor  ±  MTX  or  non-TNF biologic  ±  
MTX. Similarly, in DMARD-naïve established RA, 
DMARD monotherapy should be initiated, progressing to 
the aforementioned combinations as well as tofacitinib  ±  
MTX as an option. If disease activity continues, if it was a 
single TNFi failure, change to non-TNF biologic  + /1 
MTX or TNFi  ±  MTX. If it was a single non-TNF biologic 
failure, change to another non-TNF biologic  ±  MTX. If 
the failure to therapies continues, then another non-TNF 
biologic  ±  MTX or tofacitinib  ±  MTX is recommended. 
In terms of duration of treatment, in patients where low 
disease activity continues, RA treatment should continue. 
If in remission, tapering RA treatments should be consid-
ered by reducing doses or dosing frequency. As any rec-
ommendations are being considered, shared decision-
making should be employed ( Singh et al., 2016 ).    

 Medication Classes  

 DISEASE-MODIFYING ANTIRHEUMATIC DRUGS 
 Disease-modifying antirheumatic drugs, or DMARDs, 
are recommended fi rst-line for RA because of their 
proven safety and clinical effi cacy. They are termed as 
such because they work to slow RA progression result-
ing in more favorable outcomes. These therapies work 
by inhibiting cytokine production and nucleotide bio-
synthesis, which ultimately decreases infl ammation. 
Nonbiologic medications in this class include MTX, 
LEF, HCQ, and SSZ. 

 Methotrexate is the preferred initial DMARD of 
choice. It is recommended for initial use because data 
suggest superior outcomes over other DMARDs. 
Methotrexate works by inhibiting purine biosynthesis 
and it can improve articular swelling in as little as 3–6 
weeks. It is available as an oral, intramuscular, and sub-
cutaneous formulation and is usually dosed once 
weekly. Common side effects associated with MTX in-
clude nausea, vomiting, diarrhea, stomatitis, elevated 
liver enzymes, and folic acid defi ciency. Complete blood 
count (CBC) with differentials and liver function tests 
should be monitored in patients taking this agent. Due 
to the teratogenicity, MTX is contraindicated in preg-
nant and nursing women. Women of child-bearing po-
tential should use contraception or discontinue this 
agent if conception is planned. Additional contraindica-
tions include chronic liver disease, alcoholism, immu-
nodeficiency, and preexisting blood dyscrasias 
( Methotrexate Package Insert, 2016 ;  Singh et al., 2016 ). 

 Lefl unomide works by inhibiting pyrimidine synthe-
sis, which leads to decreased lymphocyte production. It 
is available in an oral formulation and is given as a load-
ing dose, followed by a once daily maintenance dose. 
Common adverse effects include diarrhea, headache, 
alopecia, and rash. Lefl unomide is contraindicated in 
severe hepatic impairment, pregnancy, and concomi-
tant use with terifl unomide. Monitoring parameters in-
clude CBC and liver function tests at least monthly for 
the fi rst 6 months of treatment, then every 6–8 weeks 
thereafter ( Arava Package Insert, 2016 ). 

 Hydroxychloroquine is another DMARD that im-
pairs antigen–antibody reactions. It has a slow onset of 
action that may take up to 6 weeks to demonstrate ben-
efi ts in RA. It is available as an oral formulation that can 
be dosed once or twice daily. The most prominent ad-
verse effect is retinal toxicity, which is associated with 
high daily doses and use beyond 5 years. For this rea-
son, ophthalmologic examinations should be monitored 
at baseline and annually after 5 years of use. 
Hydroxychloroquine lacks the myelosuppressive, he-
patic, and renal toxicities that may be seen with other 
DMARDs, which simplifi es monitoring ( Fox, 1993 ; 
 Plaquenil Package Insert, 2017 ). 

 Sulfasalazine’s mechanism of action in RA is largely 
unknown; however, it is thought to modulate the infl am-
matory response and inhibit TNF. Antirheumatic effects 
are seen after up to 2 months of therapy. It is available 
as an oral formulation and dosed once or twice daily. 
Patients should be counseled that SSZ may cause the 
urine or skin to turn a yellow–orange color. Adverse ef-
fects include rash, gastrointestinal side effects, hemato-
logic abnormalities, and abnormal liver function tests. 
Complete blood counts with differential and liver func-
tion tests should be monitored in these patients. 
Contraindications include use in patients with intesti-
nal or urinary obstruction or porphyria ( Azulfi dine 
Package Insert, 2012 ). 

 Within the treatment algorithm, typically DMARD 
monotherapy is initiated with MTX. Disease-modifying 
antirheumatic drug combination therapy known as 
double or triple DMARD therapy may be considered de-
pending on disease activity. Double DMARD therapy 
combinations include MTX  +  SSZ, MTX  +  HCQ, 
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SSZ   +  HCQ, or combinations with LEF; triple DMARD 
therapy is MTX  +  SSZ  +  HCQ.   

 TNF- α  INHIBITORS 
 Tumor necrosis factor-alpha (TNF- α ) inhibitors also 
have disease-modifying activity. They are biologic 
agents, which are large protein molecules, used to block 
proinfl ammatory cytokines to slow disease progression. 
Tumor necrosis factor- α  inhibitors work by inhibiting 
TNF- α —a multifunctional cytokine responsible for sys-
temic infl ammation and immunoregulatory activities. 
These medications are indicated in moderate to high 
disease activity after failure of non-TNF- α  biologic 
agents ( Roy, 2017 ). This class of biologic agents includes 
etanercept, infl iximab, adalimumab, golimumab, and 
certolizumab. Each drug works via a unique mecha-
nism to inhibit TNF- α . 

 Etanercept is a fusion protein that binds to TNF ren-
dering it inactive. It is available as a subcutaneous injec-
tion that may be administered once or twice weekly. No 
clinical monitoring is required. Infl iximab is a chimeric 
antibody that binds TNF and prevents it from binding 
infl ammatory cells. It is available as an intravenous (IV) 
infusion that is administered at 0, 2, and 6 weeks, then 
every 8 weeks. Infusion reactions may occur. Methotrexate 
must be given concomitantly with infl iximab to prevent 
the development of antibodies against this drug ( Enbrel 
Package Insert, 2017 ;  Infl ectra Package Insert, 2016 ). 

 Adalimumab, golimumab, and certolizumab are all 
human antibodies against TNF, which makes them less 
antigenic than infl iximab. Adalimumab is available as a 
premixed syringe or injection pen, which is adminis-
tered subcutaneously every 2 weeks. Local injection site 
reactions may occur. Golimumab is available as a 
monthly subcutaneous injection. Certolizumab is also 
available as a subcutaneous injection administered at 0, 
2, and 4 weeks, followed by every 2 weeks ( Cimizia 
Package Insert, 2017 ;  Humira Package Insert, 2019 ; 
 Simponi Package Insert, 2011 ). 

 Tumor necrosis factor- α  inhibitors have black box 
warnings associated with increased risk of infection, 
malignancies, and TB. They have also demonstrated in-
creased risk of cardiac toxicities and worsening heart 
failure. Biologic DMARDs may be used in combination 
with other nonbiologic agents; however, two biologics 
may never be used in combination with one another, as 
this may potentiate toxicities.   

 NON-TNF BIOLOGICS 
 Non-TNF- α  biologics include IL receptor antagonists 
and other large protein immunomodulators. All of these 
agents work via various mechanisms to help blunt the 
immune response in RA. The choice of biologic agent 
should be individualized based on patient factors such 
as dosing consideration, economic factors, and/or side 
effect profi les. 

 Abatacept is a selective costimulation modulator that 
binds CD80/CD86 receptors. This prevents T-cell activa-
tion, which decreases the infl ammatory response. It is 
available as an IV infusion that may be administered every 
2 weeks for the fi rst two doses, followed by every 4 weeks. 
It also is available as a subcutaneous injection administered 

every 7 days. Adverse effects include infusion-related reac-
tions, increased risk of infection, nasopharyngitis, head-
ache, and possible antibody development. Patients 
should be monitored for signs and symptoms of infection 
while using this drug ( Orencia Package Insert, 2017) . 

 Rituximab is an anti-CD20 monoclonal antibody that 
binds and depletes  β -cells  . It is administered as an IV 
infusion every 2 weeks for two doses, followed by every 
24 weeks depending on clinical evaluation. Steroids 
should be administered prior to the infusion to reduce 
incidence of infusion reactions. Adverse effects include 
fatigue, chills, weight gain, hematologic disturbances, 
pain, hypertension, and cardiac and pulmonary toxici-
ties. Monitoring includes CBCs with differential, car-
diac status, and signs and symptoms of infection 
( Rituxan Package Insert, 2019 ). 

 Tocilizumab and sarilumab are IL-6 receptor antago-
nists. Tocilizumab is available as an IV infusion adminis-
tered every 4 weeks and a subcutaneous injection admin-
istered every 1–2 weeks. Sarilumab is available as a 
subcutaneous injection to be administered every 2 weeks. 
Both agents may elevate liver enzymes, and tocilizumab 
may increase serum cholesterol levels. For this reason, 
liver function tests and lipid panels should be monitored 
( Actemra Package Insert, 2018 ;  Kevzara Package Insert, 
2017 ). Anakinra is also an IL receptor antagonist; however, 
it works on IL-1. Data suggest this agent may be less effec-
tive than other biologic agents ( Mertens & Singh, 2009) .   

 JAK INHIBITORS 
 Janus kinase inhibitors are new to the RA market. Janus 
kinase is a tyrosine kinase that mediates cytokine sign-
aling responsible for leukocyte function. Inhibition of 
JAK results in immunosuppression, which gives this 
class of medication utility in RA. Tofacitinib is a JAK 
inhibitor that was Food and Drug Administration (FDA) 
approved in 2012 as monotherapy or in combination 
with other nonbiologic DMARDs. Studies have shown 
use of tofacitinib plus MTX further reduced RA progres-
sion of structural damage compared with MTX alone. 
Additionally, use of tofacitinib alone versus MTX has 
been shown to inhibit the progression of structural 
damage in RA. This agent is available in an oral formu-
lation that is dosed once daily. Black box warnings for 
this agent include increased risk of serious infections 
and malignancies. Adverse effects include elevated low-
density lipoprotein and high-density lipoprotein choles-
terol. Complete blood counts, liver function tests, and 
lipid panels should be monitored for patients using this 
drug (FDA  2018 ;  Tofacitinib Package Insert, 2018 ; 
O’Shea, Kontzias, Yamaoka, Tanaka, & Laurence, 2013). 

 Baricitinib is also a JAK inhibitor that was FDA ap-
proved in 2018 for patients with moderate to severe RA 
who have had an inadequate response to one or more 
TNF- α  inhibitors. Use with other JAK inhibitors, bio-
logic DMARDs, or potent immunosuppressants is not 
recommended. It is also not recommended for use in 
patients with hepatic or renal impairment. Adverse ef-
fects include upper respiratory tract infections, nau-
sea, herpes simplex, and herpes zoster. Warnings as-
sociated with baricitinib use include serious infections, 
malignancy, and thrombosis and patients should be 
monitored for signs and symptoms of infection. It is 
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available as a once daily oral formulation ( Olumiant 
Package Insert, 2018 ;  Singh et al., 2016 ;  Wahl & 
Schuna, 2014 ).   

 BIOSIMILARS 
 The World Health Organization (WHO) defi nes a bio-
similar as a “biotherapeutic product which is similar 
[defi ned as: absence of a relevant difference in the pa-
rameter of interest] in terms of quality, safety and effi -
cacy to an already licensed reference biotherapeutic 
product” ( WHO, 2009 ). The ACR has published a white 
paper and a position statement on biosimilars in rheu-
matology. They outline several considerations for the 
use of biosimilar products, including the decision to 
substitute for biosimilar product should be made by the 
prescribing physician, the importance postmarketing 
surveillance studies, and maintaining cautiousness 
when extrapolating information from one biologic to 
another. Biosimilar agents are developed to offer more 
medication options at potentially a lower cost. 
Biosimilar agents FDA-approved for use in RA include 
infl iximab-dyyb, etanercept-szzs, and adalimumab-atto. 
Both of these agents are not interchangeable with the 
original compound and require a written prescription 
(ACR, 2018;  Bridges et al., 2018 ; FDA  2018 ; WHO  2009 ).    

 Adjunctive Therapy  

 GLUCOCORTICOIDS 
 Glucocorticoids work in RA via their anti-infl ammatory 
and immunosuppressive properties. Mechanistically, it 
interferes with the immune response via inhibition of 
prostaglandin and leukotriene synthesis, inhibition of 
neutrophil and monocyte radical generation, and anti-
gen presentation to T lymphocytes ( Wahl & Schuna, 
2014 ). Within RA, corticosteroids can be used in vari-
ous ways such as a bridge to other therapies, short term 
for fl are control, or continuously for disease control. In 
general, glucocorticoids should be used short term (de-
fi ned as  < 3 months) and at the lowest dose possible. 
The ACR guidelines differentiate low dose as 10 mg/day 
or less of prednisone or equivalence and high dose as 
more than 10 mg/day up to 60 mg/day (Singh et al., 
2016). Corticosteroids should be avoided as monother-
apy, as they do not prevent RA progression. There are 
several adverse effects associated with corticosteroid 
including increased cardiovascular risks, adrenal insuf-
fi ciency, gastrointestinal complications, and increased 
risk of infection. Due to the lack of disease-modifying 
activity and other risks, long-term use of corticoster-
oids should be avoided ( Prednisone Package Insert, 
2012 ).   

 NONSTEROIDAL ANTI-INFLAMMATORY DRUGS 
 Nonsteroidal anti-infl ammatory drugs, or NSAIDs, 
work in RA by reducing joint pain and infl ammation. 
Their mechanism of action is via reversible inhibition of 
COX-1 and COX-2 enzymes, which inhibits prostaglan-
din synthesis. Nonsteroidal anti-infl ammatory drugs 
may be associated with cardiovascular, gastrointestinal, 
and renal toxicities, and therefore, caution should be 

used in patients who are high risk for these conditions 
( Motrin Package Insert, 2007 ). This class of medications 
is used primarily for symptom management and does 
not limit disease progression like other medications 
used in RA. Because of this, NSAIDs should seldom be 
used as monotherapy and instead be used in combina-
tion with other disease-modifying agents. 2     

 Conclusion 
 Rheumatoid arthritis is a lifelong autoimmune disease 
that has signifi cant negative impact on the quality of 
life, ability to perform daily activities, and mortality. 
Early diagnosis and treatment with appropriate 
DMARDs is essential. Rheumatoid arthritis is a complex 
disease where the treatment options also require a mul-
titude of considerations, including benefi t, risk, and 
cost. The key principles to treating RA center around 
the patient and the treat to target approach. The goal of 
the treatment is to induce remission or at the least, low 
disease activity. Additional consideration prior, during, 
and after treatment includes use of vaccines due to the 
immunosuppression that may occur from the medica-
tions used to treat RA, screening for TB due to the use of 
biologics, and laboratory monitoring to assess for ad-
verse effects from the DMARDS. A holistic, team-based 
approach with discussions about the disease, treatment 
options, role of treatments, outcomes and expectations, 
and nonpharmacologic modalities is optimal when car-
ing for a patient with RA ( Singh et al., 2016 ).     
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