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Abstract: Noninfectious uveitis includes a heterogenous group of sight-threatening ocular 

and systemic disorders. Significant progress has been made in the treatment of noninfectious 

uveitis in recent years, particularly with regard to the effective use of corticosteroids and 

non-corticosteroid immunosuppressive drugs, including biologic agents. All of these therapeutic 

approaches are limited, however, by any given patient’s ability to comply with and adhere to 

their prescribed treatment. In fact, compliance and adherence are among the most important 

patient-related determinants of treatment success. We discuss strategies to optimize compliance 

and adherence.
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Introduction
Noninfectious uveitis includes a heterogenous group of sight-threatening 

immune-mediated ocular and systemic disorders.1,2 In some conditions, the inflam-

mation is limited to the eye (primary ocular uveitis), whereas in other conditions, the 

uveitis is but one manifestation of a more complex systemic condition.3–5 Noninfec-

tious uveitis may present at any age, but occurs most frequently in patients between 

20 and 50 years of age.3–5 Uveitis may be either acute or chronic, and within these two 

broad categories, the course, duration, and severity can vary markedly.6 Therefore, 

treatment approaches needs to be tailored, to individual patients.6 The emergence 

of complicated, multidrug therapies for the management of intraocular inflamma-

tion requires that patients play a major role in treatment selection to ensure success. 

Treatment compliance and adherence, in particular, are among the most important 

patient-related determinants of treatment success.7

In order to discuss compliance and adherence, a clear and acceptable definition 

should be established. Although both terms are widely used as synonymous, they are 

not equivalent. In health care, treatment compliance is a “physician-centered” term, 

describing the degree to which patients properly follow the instructions or recommen-

dations provided by their health care providers.8 Treatment adherence is a “patient-

centered” term, referring to the extent to which a patient continues the agreed-upon 

mode of treatment under limited supervision when faced with conflicting demands.8 

Use of either binary (noncompliance or compliance; non-adherence or adherence) or 

somewhat vague (good, poor, limited, etc) terms to describe patient compliance and 

adherence is commonplace.9,10

The purpose of the present review is to summarize the currently available methods 

for optimizing immunosuppressive treatment adherence in patients with noninfectious 

posterior uveitis.
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Summary of therapeutic options 
for noninfectious uveitis
Relevant advances in the treatment of noninfectious uveitis 

have taken place within the last decade.11 Although “classic” 

immunosuppressive drugs are still used most often, newer 

agents have been added to existing therapies.6,12,13 Table 1 

summarizes both existing and emerging treatments for the 

management of noninfectious uveitis.

Causes of compliance and adherence 
failure
Noncompliance and non-adherence are complex and mul-

tidimensional health care issues. The World Health Orga-

nization classifies the risk factors for noncompliance and 

non-adherence into socioeconomic, patient-related, condi-

tion/disease-related, therapy/treatment-related, and health 

care system/worker-related risk factors.14

Socioeconomic factors have been studied across medi-

cal disciplines and can be related to either the patient or 

the caregiver.15–20 Patient-related socioeconomic factors 

can result in poor understanding of the disease or its treat-

ment, in support of belief in unvalidated, belief-based treat-

ment approaches, and limited access to care or treatment. 

Understandably, the views and responses of caregivers to 

these various issues have a major influence on outcomes.21–24 

While addressing patient compliance and adherence, it is 

important for the caregiver to distinguish intentional non-

compliance, based typically on fear or misconception, from 

unintentional noncompliance, which usually reflects a lack 

of understanding, busyness, or forgetfulness.25 For instance, a 

young patient might be reluctant to have oral steroids as these 

are associated with weight increase (intentional noncompli-

ance); on the other hand, a patient might forget to have the 

medication when symptoms are improving (unintentional 

noncompliance).

Measuring treatment compliance and 
adherence
Noninfectious uveitis may occur as an isolated episode, or 

more frequently, as either chronic or recurrent disease.26 

Although patients presenting with a single episode are typi-

cally compliant and adherent to prescribed treatments, both 

compliance and adherence are more difficult to achieve over 

time. While there is no gold-standard method for monitoring 

compliance and adherence to immunosuppressive therapies, 

several approaches are available including patient self-report, 

pill counting, refill rates, biological monitoring, and elec-

tronic monitoring.27–29 These approaches, like many others, 

are not ideal in routine clinical practice, because they have 

relevant limitations.

Plasma levels
Direct measurement of plasma drug levels is a widely 

available technique used for cyclosporine, tacrolimus, 

mycophenolate, and everolimus.27–29 Such pharmacokinetic 

monitoring is a reliable, albeit somewhat costly and cum-

bersome means of evaluating compliance and adherence 

to these treatments.

Medication counting
Both the uveitis specialist and the pharmacist can monitor 

adherence to treatment by counting pills or prescription 

refills, or by administering questionnaires to measure self-

reported adherence. A medication diary or monitoring is 

another possibility, such as the “corticosteroid treatment 

card” currently recommended for patients prescribed sys-

temic corticosteroids for more than 3 weeks in the UK.27–29 

This particular strategy gives guidance to patients on 

minimizing adverse events and also provides data from the 

prescribing physician, characteristics of the drug as well as 

dosage and treatment duration.

Table 1 Immunosuppressive drugs for the management of 
noninfectious Uveitis

Existing treatments Corticosteroids
Leukocyte signaling  
inhibitors

Cyclosporine A

Tacrolimus
Antimetabolites Azathioprine

Methotrexate
Mycophenolate  
(mofetil and sodium)

Alkylating agents Cyclophosphamide
Chlorambucil

Tumor necrosis  
factor-alpha inhibitors

Etanercept
Infliximab
Adalimumab
Golimumab
Certolizumab

Emerging treatments Abatacept
Alemtuzumab
Anakinra
Brodalumab
Efalizumab
Fezakinumab
Gevokizumab
Ixekizumab
Rituximab
Secukinumab
Tocilizumab
Ustekinumab
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Route of administration
Optimizing the route of administration is helpful in order 

to guarantee adherence to the treatment. Intravenously 

administered drugs (infliximab, cyclophosphamide, chloram-

bucil, golimumab, abatacept, alemtuzumab, rituximab, and 

tocilizumab) are associated with an obvious verification of 

the time or administration.27–29 However, adherence to orally 

administered drugs (cyclosporine, tacrolimus, azathioprine, 

methotrexate, mycophenolate, and brodalumab) and self-

administered subcutaneous treatments (etanercept, adali-

mumab, certolizumab, abatacept, gevokizumab, anakinra, 

secukinumab, efalizumab, and ustekinumab) are completely 

dependent on the patient’s compliance.27–29

Medication dispensing and education
Pharmacists play a key role in optimizing patient compli-

ance and adherence when dispensing prescription medica-

tions, including those agents used to treat noninfectious 

uveitis. Each patient requires his or her own individualized 

approach. Issues that need to be typically discussed include 

timing and duration of dosing, whether oral agents should 

be taken with or without food, how to avoid and recognize 

treatment-related adverse events, and when and how to refill 

prescriptions.27–29

Evaluation of treatment-related side effects
Use of immunosuppressive drugs can be associated with a 

number of treatment-related adverse events.6,12,13 A summary 

of the most commonly encountered treatment-related adverse 

events is presented in Table 2.

Strategies to promote compliance and 
adherence
There is, in general, no clear consensus on how to optimize 

uveitis patients’ compliance and adherence. The most com-

monly used interventions include providing clear instruc-

tions and encouraging an open and nonjudgmental dialogue 

regarding patient-encountered difficulties with compliance 

and adherence, simplifying the treatment regimen, and dis-

cussing with the patient specifics of their disease, the intended 

treatment goals, and the risks, benefits, and alternatives of 

various treatment options.30

The AIDES method attempts to summarize the key 

points for improving adherence to medications based on 

assessment (all medications), individualization (personal-

ized regimen), documentation (written communication), 

education (continuing medical education), and supervision 

(continuous supervision of regimen).31

Providing clear instructions to the patient
Research suggests that nearly 50% of patients leave the 

doctor’s office with an incomplete understanding of what 

they have been told.30 Clear and simple treatment instruc-

tions should be provided both verbally and in writing. 

This means avoiding scientific terms and using colloquial 

language instead; it also means that health care providers 

should write information in short sentences and use brand 

names of medications, exact doses, and times of the day 

medications should be taken in their communications. The 

Centers for Disease Control and Prevention (CDC) Clear 

Communication Index is available on the Internet,32 and it 

contains guidelines and examples to enhance clarity and 

aid understanding. As appropriate and as authorized by the 

patient, the caregiver should encourage the presence of a 

companion or family member when treatment instructions 

are reviewed. Some patients choose to audio record such 

instructions. All patients should be given a telephone number 

to call for clarifications (if needed).

Modifying patient misconceptions
Addressing a patient’s misconceptions can be difficult and 

time-consuming, but it is essential in order to avoid inten-

tional noncompliance and non-adherence. Health care provid-

ers should take time to describe the condition, the causes and 

risks of vision loss, and the risks, benefits, and alternatives 

to treatment. Health care providers should specifically ask 

what concerns the patient most about their condition and 

Table 2 Summary of the main adverse effects of the most 
frequently used existing immunosuppressive agents for the 
management of noninfectious posterior uveitis

Immunosuppressive  
agent

Side effects

Cyclosporine Nephrotoxicity, arterial hypertension,  
gingivitis, hirsutism

Tacrolimus Nephrotoxicity, neurologic symptoms,  
gastrointestinal symptoms, hyperglycemia

Azathioprine Hepatotoxicity, gastrointestinal  
alterations, myelosuppression

Methotrexate Cytopenias, gastrointestinal symptoms
Mycophenolate Gastrointestinal symptoms
Cyclophosphamide Hemorrhagic cystitis, myelosuppression,  

infertility, neoplasms
Chlorambucil Neurologic symptoms, gastrointestinal  

symptoms, myelosuppression, neoplasms
Etanercept Acquired infections, reactivation of 

hepatitis B, reactivation of tuberculosis,  
drug-induced lupus, central nervous 
system demyelinating disease, congestive  
cardiac failure, neoplasms, uveitis 
(etanercept)

Infliximab
Adalimumab
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whether they envision any problems or issues related to the 

recommended therapy.27–29

Enhancing patient communication
Encouraging an open and nonjudgmental dialogue with 

patients is essential to promote compliance and adherence. 

Avoiding general assumptions and highly technical language 

is also of paramount importance. Asking each patient to 

summarize the instructions as provided and whether they 

have any concerns regarding their ability to adhere to the 

recommended treatment is also essential.27–29

Simplifying the treatment regimen
Changing the route of administrations may be an effective 

way to enhance adherence and compliance. A sustained-

release corticosteroid injection may be preferable to frequent 

drops, for example. The most widely used sustained-release 

corticosteroid preparations include depot of triamcinolone 

acetonide33–37 and dexamethasone intravitreal implant.38 

Similarly, combined formulations are available for several 

intraocular pressure-lowering medications. In addition, 

there are a number of aids available to help patients organize 

their medications (medication boxes), remember dosing 

times (alarms), and track treatments over time (smartphone 

applications).27–29

Evaluating compliance and adherence
At each visit, health care providers are advised to ask patients 

to summarize the name, dose, and dosing schedule for each 

treatment. For complex treatment regimens, compliance 

and adherence are also enhanced by encouraging the use 

of a diary and/or treatment list that can be readily reviewed 

and updated.27–29

Discussion
Noninfectious uveitis represents a heterogenous group of 

inflammatory disorders, the treatment of which if often 

challenging for both the patient and the physician. Success 

with complex, multi-agent treatment strategies requires close 

patient–physician collaboration to optimize patient under-

standing, compliance, and adherence. Pharmacists also play 

a related and important role. Several techniques are available 

to increase both compliance and adherence in patients with 

ocular inflammation.

Disclosure
The authors report no conflicts of interest in this work.
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