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REVIEW OF NOMINATIONS 

Cyclosporine A (UNII code: 83HN0GTJ6D) was nominated for inclusion on the 503B Bulks List by the 

Outsourcing Facilities Association and Triangle Compounding Pharmacy, Inc for keratoconjunctivitis 

sicca, increasing tear production, and prevention of graft rejection post-corneal transplant surgery.  

Cyclosporine A will be compounded as a 0.03-2% topical ophthalmic oil and a 0.1% topical ophthalmic 

emulsion as a single agent and in combination with other active pharmaceutical ingredients (APIs); the 

desired combination products were not specified.  

Reasons provided for nomination to the 503B Bulks List include: 

• Allergies and sensitivities to inactive ingredients in the commercial preparation. 

• A higher concentration than what is commercially available product may be needed. Outsourcing 

facilities must compound from the bulk substance because it is not possible to achieve a higher 

concentration from the commercial ophthalmic product. 

• Cyclosporine is listed in the Orange Book; therefore the FDA has already determined there is a 

clinical need for the bulk drug substance.  

• The compounded drug product may be the only product to effectively treat the indication it is 

intended to treat. 

• When formulating a combination drop, a higher strength than what is commercially available 

must be used to prepare the combination because of dilution. 

• Manufacturer backorders. 

 

METHODOLOGY 

Background information 

The national medicine registers of 13 countries and regions were searched to establish the availability of 

cyclosporine A products in the United States (US) and around the world.  The World Health 

Organization, the European Medicines Agency (EMA), and globalEDGE were used to identify regulatory 

agencies in non-US countries.  The medicine registers of non-US regulatory agencies were selected for 

inclusion if they met the following criteria: freely accessible; able to search and retrieve results in English 

language; and desired information, specifically, product trade name, active ingredient, strength, form, 

route of administration (ROA), and approval status, provided in a useable format.  Based on these criteria, 

the medicine registers of 13 countries/regions were searched: US, Canada, European Union (EU), United 

Kingdom (UK), Ireland, Belgium, Latvia, Australia, New Zealand, Saudi Arabia, Abu Dhabi, Hong 

Kong, and Namibia.  Both the EMA and the national registers of select EU countries (Ireland, UK, 

Belgium, and Latvia) were searched because some medicines were authorized for use in the EU and not 

available in a member country and vice versa.   

Each medicine register was searched for cyclosporine A; name variations of cyclosporine A were entered 

if the initial search retrieved no results.  The following information from the search results of each register 

was recorded in a spreadsheet: product trade name; active ingredient; strength; form; ROA; status and/or 

schedule; approval date.  Information was recorded only for products with strengths, forms, and/or ROA 

similar to those requested in the nominations.  

In addition to the aforementioned medicine registers, the DrugBank database (version 5.1.4) and the 

Natural Medicines database were searched for availability of over-the-counter (OTC) products containing 
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cyclosporine A.  The availability of OTC products (yes/no) in the US and the ROA of these products were 

recorded in a spreadsheet.  Individual product information was not recorded. 

 

Systematic literature review 

Search strategy 

Two databases (PubMed and Embase) were searched including any date through April 25, 2019.  The 

search included a combination of (ciclosporin[TIAB] OR cyclosporine[TIAB] OR 

ciclosporine[TIAB] OR cyclosporin[TIAB]) AND (ophthalm* OR oil) AND (humans[MeSH Terms] 

AND English[lang]) NOT autism.  Peer-reviewed articles as well as grey literature were included in 

the search.  Search results from each database were exported to Covidence®, merged, and sorted for 

removal of duplicate citations. 

Upon receipt of new nominations for substances for which a literature review had already been 

conducted, additional search strategies were constructed for dosage forms, ROA, and/or indications 

that were not captured in the original searches.  A medical librarian constructed comprehensive search 

strategies for PubMed and Embase.  These search strategies used a combination of controlled 

vocabulary terms and keywords to describe three concepts: cyclosporine; eye, ophthalmic 

administration, keratoconjunctivitis sicca; and emulsion (see Appendix 1 for complete search 

strategies).  Results were limited to original research articles or conference abstracts in English 

language.  All searches were conducted on July 20, 2019.  Results were exported to EndNote for 

Windows version X9.2 (Clarivate Analytics), and duplicates were removed.  The de-duplicated 

results were uploaded to Covidence for screening. 

Study selection 

Literature reviews and/or meta-analyses, cost-effectiveness, and epidemiological studies were 

excluded.  Cyclosporine A is a component of an FDA-approved product, as a result, articles were 

excluded if cyclosporine A was utilized as the FDA-approved product or in the same concentration 

and formulation as the FDA-approved product.  Additional exclusion criteria include any dosage 

form/route of administration that differed from the nominated dosage form/ROA.  Articles were 

considered relevant based on the identification of a clinical use of cyclosporine A or the 

implementation of cyclosporine A in clinical practice.  Articles were excluded if not in English, a 

clinical use was not identified, incorrect salt form, or if the study was not conducted in humans.  

Screening of all titles, abstracts, and full-text were conducted independently by two reviewers.  All 

screening disagreements were reconciled by a third reviewer. 

Data extraction 

A standard data extraction form was used to collect study authors; article title; year published; journal 

title; country; indication for cyclosporine A use; dose; strength; dosage form; ROA; frequency and 

duration of therapy; any combination therapy utilized; if applicable, formulation of compounded 

products; study design; and any discussion surrounding the use of cyclosporine A compared to 

alternative therapies. 

Results 

Please refer to Figure 1 and Figure 2. 
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Figure 1. Summary of literature screening and selection (PRISMA 2009 Flow Diagram) - Initial Search 
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Figure 2. Summary of literature screening and selection (PRISMA 2009 Flow Diagram) - Additional 

Search 
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Outreach to medical specialists and specialty organizations 

Using the indications from the nominations and the results of the literature review, one (1) medical 

specialty that would potentially use cyclosporine A was identified: ophthalmology.  Semi-structured 

interviews were conducted with subject matter experts within this specialty.  Interviews lasted from 30-75 

minutes and were conducted either via telephone or in-person.  Criteria for selecting subject matter 

experts included recommendations provided by specialty professional associations, convenient 

geographic location, authorship within the specialty, or referral by an interviewee.  Up to nine (9) 

interviews were conducted per substance.  One (1) expert was contacted for interviews, of which one (1) 

accepted and zero (0) declined interviews.  The interview was recorded and transcribed via ©Rev.com.  

QSR International’s Nvivo 12 software was utilized for qualitative data analysis.   The University of 

Maryland, Baltimore IRB and the Food & Drug Administration RIHSC reviewed the study and found it to 

be exempt.  Subject matter experts provided their oral informed consent to participate in interviews.  

Survey 

General professional medical associations and specialty associations for ophthalmology, identified from 

the nominations, literature review, and interview, were contacted to facilitate distribution of an online 

survey.  A Google™ search was conducted to identify relevant professional associations within each 

specialty. Associations were included if their members are predominantly practitioners, national 

associations, and organizations focused on practice within the US.  Organizations without practicing 

physicians and state or regional organizations were excluded.  The association’s website was searched in 

order to identify the email of the executive director, regulatory director, media director, association 

president, board members, or other key leaders within the organization to discuss survey participation.   If 

no contact information was available, the “contact us” tab on the association website was used. 

An online survey was created using Qualtrics® software (Provo, UT).  The survey link was distributed to 

five (5) associations.  If an association had more than one (1) substance with indications relevant to that 

specialty, substances were combined into one (1) survey with no more than 14 substances per survey.  

Table 1 highlights the associations that agreed to distribute the survey link and Table 2 includes the 

associations that declined to participate.  Additionally, single substance surveys were created and posted 

on the project website which was shared with survey participants.   

Participation was anonymous and voluntary.  The estimated time for completion was 30 minutes with a 

target of 50 responses per survey.  The Office of Management and Budget (OMB) approved this project.  

 

Table 1. Participating associations 

 

 

Specialty Association 

Ophthalmology 

American Academy of Ophthalmology (AAO) 

American Society of Cataract and Refractive Surgery (ASCRS) 

American Society of Retina Specialist (ASRS) 
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Table 2. Associations that declined participation 

CURRENT AND HISTORIC USE 

Summary of background information 

• Cyclosporine A is available as an FDA-approved product. 

• Cyclosporine A is not available as an OTC product in the US. 

• There is a current United States Pharmacopeia (USP) monograph for cyclosporine A. 

• Cyclosporine A is available in Abu Dhabi, Canada, EU, Hong Kong, Ireland, Latvia, Saudi 

Arabia, and UK.  

 

Table 3. Currently approved products – USa 

Active Ingredient Concentration Dosage Form ROA Status 
Approval 

Dateb 

Cyclosporine  0.05% Emulsion Ophthalmic Prescription 12/23/2002 

Cyclosporine  0.09% Solution Ophthalmic Prescription 08/14/2018 

Abbreviation: ROA, route of administration. 
aSource: US FDA Approved Drug Products with Therapeutic Equivalence Evaluations (Orange Book). 
bIf multiple approval dates and/or multiple strengths, then earliest date provided. 

 

 

 

 

 

 

 

 

Specialty Association Reasons for Declining 

Medicine 

American Medical Association (AMA) Failed to respond 

American Osteopathic Association (AOA) Failed to respond 
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Table 4. Currently approved products–select non-US countries and regionsa 

Active Ingredientb Concentration Dosage Form ROA 

Approved For Use 

Country Status Approval Datec 

Cyclosporine  0.05, 1% Eye drops, emulsion Ophthalmic, topical 

Abu Dhabi – – 

Canada 

Prescription 

09/29/2010 

EU 03/19/2015 

Hong Kong 05/11/2009 

Ireland 05/28/2015 

Latvia 03/19/2015 

Saudi Arabia – 

UK 03/19/2015 

Abbreviations: “– “, not mentioned; ROA, route of administration. 
aMedicine registers of national regulatory agencies were searched if they met the following criteria: freely accessible; able to search and retrieve results in 

English language; and desired information (product trade name, active ingredient, strength, form, ROA, and approval status) provided in a useable format.  

Information was recorded only for products with strengths, forms and/or ROA similar to those requested in the nominations.  See Methodology for full 

explanation. 
bCyclosporine used as the standard for name variations, including ciclosporin and ciclosporinum. 
cIf multiple approval dates and/or multiple strengths, then earliest date provided. 
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Summary of literature review 

• Total number of studies included: 31 studies (6 descriptive, 18 experimental, and 5 

observational). 

• Most of the studies were from the US (9). 

• The most common indication for the use of cyclosporine A in the US was dry eyes.  The most 

common indications from the non-US studies were keratoconjunctivitis, keratoplasty, ligneous 

conjunctivitis, and dry eyes. 

• Compounded products were identified from both the US and non-US studies. Two (2) US studies 

and five (5) non-US studies were identified with the nominated formulations. 

 

Table 5. Types of studies 

Types of Studies Number of Studies 

Descriptive1-6 6 

Experimental7-26 18 

Observational27-31 5 

 

Table 6. Number of studies by country 

Country Number of Studies 

France9 1 

Germany13,14,31 3 

India 4,12 2 

Iran18 1 

Italy20,22 2 

Japan3,17 2 

Pakistan27 1 

Spain8 1 

Taiwan10 1 

Turkey5,7,11,19,28 5 

UK15,29 2 

US1,2,6,16,21,23,24,26,30 9 



12 

 

Multiple Countries 

• Croatia, France, Germany, Greece, Hungary, India, Israel, Italy, Portugal, 

Spain, US25 

 

1 

Total USa: 10   

Total Non-US Countriesa: 22  

aStudy 25 counted in both US and non-US total.
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Table 7. Number of studies by combinations 

Nomination identified the need for combination products. However, no information was provided regarding specific combination desired. 

 

Table 8. Dosage by indication – US  

Indication Dose Concentration Dosage Form ROA Duration of Treatment 

Dry eyes21,23,24 2 drops/day 0.1-0.4% Emulsion 
Ophthalmic, 

topical 
12 weeks-6 months 

Anterior segment inflammatory disease16 – 1-2% Solution 
Ophthalmic, 

topical 
0.25-48 months 

Chronic ocular surface inflammation26 – 1% Emulsion 
Ophthalmic, 

topical 
1-25.2 months 

Conjunctival lichen planus1 1-4 drops/day 2% – 
Ophthalmic, 

topical 
– 

Corneal ulcers30 – 2% Oil 
Ophthalmic, 

topical 
7-60 months 

Cytomegalovirus keratitis6 – 2% Oil 
Ophthalmic, 

topical 
15 months 

Keratoconjunctivits25 2-4 drops/day – Emulsion 
Ophthalmic, 

topical 
12 months 

Necrotizing scleritis2 4 drops/day 2% – 
Ophthalmic, 

topical 
4 months 

Abbreviations: “–“, not mentioned; ROA, route of administration. 
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Table 9. Dosage by indication – non-US countries  

Indication Dose Concentration Dosage Form ROA Duration of Treatment 

Keratoconjunctivitis4,9,12-15,19,20,22,25,29  2-4 drops/day 1-2% Emulsion, oil 
Ophthalmic, 

topical 
21 days-12 months 

Keratoplasty7,17,19 4 drops/day 2% Oil 
Ophthalmic, 

topical 
3-49 months 

Ligneous conjunctivitis5,19,27 4 drops/day 2% – 
Ophthalmic, 

topical 
4-6 months 

Dry eyes10,11 2 drops/day 0.1-2% Emulsion 
Ophthalmic, 

topical 
2-3 months 

Cogan syndrome3 – 1% Oil 
Ophthalmic, 

topical 
10 weeks 

Necrotizing scleritis31  – 2% Oil 
Ophthalmic, 

topical 
12 months 

Peripheral corneal melting syndrome19 4 drops/day 2% – 
Ophthalmic, 

topical 
6 months 

Prevention of graft rejection in corneal 

grafts with previous rejection episodes18 4 drops/day 2% – 
Ophthalmic, 

topical 
6 months 

Shield ulcers28 – 0.5-2% – 
Ophthalmic, 

topical 
3 months 

Thygeson’s superficial punctate keratitis8 – 2% Oil 
Ophthalmic, 

topical 
4 months 

Abbreviations: “–“, not mentioned; ROA, route of administration. 
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Table 10. Compounded products – US  

Indication Publication Year Compounding Method Dosage Form Final Strength 

Anterior segment 

inflammatory disease16 
1993 

• “Topical cyclosporine A formulated by diluting the standard 10% oral 
solution to a 2% topical with sterile olive or corn oil or by diluting the 

intravenous solution of cyclosporine A with artificial tears to a 1% solution” 

Solution 1-2% 

Chronic ocular surface 

inflammation26 
2014 • Compounded in a carboxymethylcellulose vehicle Emulsion 1% 

Conjunctival lichen 

planus1 
1993 • Dissolved in sterile olive oil by the pharmacy – 2% 

Corneal ulcers30 2000 • Dissolved in corn oil Oil 2% 

Abbreviations: “–“, not mentioned; ROA, route of administration. 

 

Table 11. Compounded products – non-US countries 

Indication Compounding Method Dosage Form Final Strength 

Keratoconjunctivitis4,9,12-14 

• 2% eyedrops in castor oil, prepared by the pharmacy9 

Solution 1-2% 

• Eyedrops prepared by the pharmacy in peanut oil (1% solution)13,14 

• In an olive oil base4,12 Oil 2% 

Cogan syndrome3 • Diluted in sterilized olive oil Oil 1% 

Dry eyes10 • 0.1% ophthalmic emulsion made by dissolving the injection vial 

(50 mg/mL) with liquid film (Allergan, Irvine, Ca.) 
Emulsion 0.1% 

Prevention of rejection in corneal grafts18 • Prepared in olive oil by the pharmacy – 2% 

Thygeson’s superficial punctate keratitis8 • Dissolved in olive oil Oil 2% 

Abbreviations: “–“, not mentioned; ROA, route of administration. 
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Summary of focus groups/interviews of medical experts and specialty organizations 

One (1) interview was conducted. 

 

Table 12. Overview of interviewee 

Interviewee 
Level of 

Training Specialty 
Current Practice 

Setting 

Experience with 

Cyclosporine A 
Interview Summary Response 

OPH_05 MD 
Ophthalmology 

(retina specialist) 

Academic medical 

institution 
No 

• The interviewee does not think the oil formulation is well 
tolerated. 

• Office stocking is convenient for patients but there could 

be some ethical concerns. The colleague does not think 

cyclosporine needs to be stocked. 

Abbreviation: MD, Doctor of Medicine. 

 

Experience with cyclosporine: 

• The interviewee is a retina specialist and does not use cyclosporine.  If a patient has dry eyes, the interviewee recommends artificial tears.  

If this is not enough, the patient is referred to a cornea specialist.  

Cyclosporine dosage forms 

• Current issues with Restasis is that “it's not well-absorbed in the cornea. So the thought is, what they're asking to formulate is an oil.”  

However, the interviewee does not think oil is well tolerated either but “it sounds like some people do find the oil better than the Restasis.” 

• A colleague the interviewee emailed stated that cyclosporine can be formulated in an aqueous 0.5% or oil 1-2%.  This colleague is ok with 

either formulation. 

Cyclosporine as office stock: 

• The interviewee stated that stocking could be convenient for patients.  However, the interviewee is also concerned about ethical issues 

such as physicians could charge patients more for the stocked substance.  

• A second colleague who sees dry eyes patients said, “No. I have a laundry list of the things I'd rather have than cyclosporine.”  The 

colleague stated that the commercially available cyclosporine is “like water. So it really only works for run of the mill dry  eyes. We will 

only compound it to 0.5-1% for really significant situations. So, it’s super unusual.” 
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Summary of survey results 

Table 13. Characteristics of survey respondents [51 people responded to the surveya] 

Board Certification MD NP No Response 

Cardiovascular Disease 0 1 0 

Internal Medicine 1 0 0 

Ophthalmology 29 0 0 

No Response 0 0 21 

Abbreviations: MD, Doctor of Medicine; NP, Nurse Practitioner.  
aSome respondents reported more than one (1) terminal clinical degree or board certification. 

 

Table 14. Types of products used, prescribed, or recommended 

Types of Products Respondents, n (N=43a) 

Compounded 16b 

FDA-approved 26 

Over-the-counter 1 

Dietary 0 

Unsure 2 

No Response 12 

aOut of 51 respondents, 43 reported using, prescribing, or recommending multiple types of cyclosporine A product. 
bThree (3) respondents used in combination (see Figure 3 below for specifics). 

 

Figure 3. Compounded combinations reported in the survey  

Active ingredients in combination products: 

• Cyclosporine A, steroid, tear supplements 

• Cyclosporine A, dexamethasone, durezol, lotemax, prednisolone 
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Table 15. Compounded use of cyclosporine A in practicea 

Indication Strengthb Dosing 

Frequencyb 

Dosage 

Form 
ROA 

Duration of 

Treatmentb 

Patient 

Populationb 

Atopic conjunctivitis 0.1% Thrice daily Drops Topical Months 
Youth, young 

adult 

Autoimmune disorder 0.5, 1, 2% 1-4x/day Drops Topical Long-term “5%” 

Corneal diseasec 

“Higher than 

Restasis” 
– 

Drops 
Ophthalmic, 

topical 

“Treat disease 

process” 
– 

0.1-0.5% Twice daily 
3 months to long-

term 

Refractory 

patients 

Cornea transplant 0.1-2% 

1-8x/day 

“depends on 
clinical 

circumstance” 

“Q2” 

Drops 
Ophthalmic, 

topical 

 Tapering over 

months 

Months or years 

“Until rejection 

[subsides]” 

Long-term 

“5%” 

Adults 

Dry eyes 0.01-1% 1-4x/day  Drop 
Ophthalmic, 

topical 

Months 

Years 

Long-term 

“15%” 

Autoimmune 

disease 

Adults/elderly 

Graft versus 

host disease 

Fungal keratitis 0.5 4x/day Drops Topical 3 months – 

Inflammatory 

conditionsd 0.05-2% 2-4x/day Drops 
Ophthalmic. 

topical 
Months – 

Keratoconjunctivitis 0.1% Twice daily Drops Topical Years Adults/elderly 

Graft-versus-host 
disease, Sjogren’s 
syndrome, Salzman 
nodular corneal 

degeneration, map dot 
fingerprint corneal 

dystrophy 

– – – – – – 

Abbreviations: “–“, not mentioned; ROA, route of administration. 
a15 respondents. 
bQuotations are direct words from respondents. 
cIncludes neovascularization of cornea. 
dIncludes allergic conjunctivitis and “steroid responsive ocular hypertension in patient with ophthalmic 
inflammatory disorder.” 
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Table 16. Indications for which cyclosporine A is considered a standard therapya 

aSome respondents reported more than one indication. 
bIncludes Sjogren’s, autoimmune conjunctivitis, and graft-versus-host disease. 
cIncludes Salzmann’s nodular corneal degeneration. 
dIncludes inflammatory keratitis. 
eThree (3) respondents said, “none,” “unsure,” and “whenever need ophthalmic immunosuppression and steroids 
contraindicated (e.g. ocular hypertension).” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Indication 

Standard Therapy 

Compounded, n 

(N=16) 
Non-compounded, n (N=13) Unsure, n (N=2) 

No Response, n 

(N=12) 

Autoimmune disorderb 3 2 0 0 

Corneal diseasec 1 0 0 0 

Cornea transplant 3 0 0 0 

Dry eye syndrome 10 12 1 0 

Inflammatory 

conditionsd 0 2 0 0 

Ocular surface 

disorder 
0 1 0 0 

Othere  3 0 0 0 

No Response 2 0 1 12 
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Table 17. Reasons for using a compounded product instead of the FDA-approved product 

Theme Reasons 

Availability 

• “Stronger concentration when compounded, not available otherwise” 

• “Not available” 

• “Needed higher concentration (2%) than restasis” 

• “Steroids can have certain complications for ophthalmic use, especially in patients who have steroid 

responsive ocular hypertension” 

• “FDA-approved product often too weak, incorrect dosing” 

• “Poor efficacy of approved or greater strength” 

• “Higher concentration of cyclosporin a” 

• “Higher strength” 

• “It’s stronger” 

• “If I need another [strength]” 

• “Cornea specialists using it at higher concentration for specific disease processes” 

• “No alternative other than restasis” 

Cost 

• “Costs patients $55 per month instead of FDA approved product at $200-$600 per month” 

• “Cost of FDA approved drug is cost prohibitive to many of my patients” 

• “Too expensive, insurance coverage too poor” 

 

Table 18. Change in frequency of compounded cyclosporine A usage over the past 5 years 

 
Respondents, n (N=16) 

No–use has remained consistent 8 

Yes–I use it LESS often now 

• “Cyclosporine is available for dry [eyes]” 

• “Not doing as many transplants, will try restasis (lower concentration) first” 

2 

Yes–I use it MORE often now 

• “Aging population with more dry eye” 

• “More transplants” 

• “Easier to get than 5 years ago, price dropping slowly” 

5 

No Response 1 

 

Table 19. Do you stock non-patient specific compounded cyclosporine A in your practice? 

 Respondents, n (N=16) 

No 15 

Yes 0 

No Response 1 
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Table 20. Questions related to stocking non-patient specific compounded cyclosporine A 

No survey respondents provided this information 

 

CONCLUSION 

Cyclosporine A (UNII code: 83HN0GTJ6D) was nominated for inclusion on the 503B Bulks List for 

keratoconjunctivitis sicca, increasing tear production, and prevention of graft rejection post-corneal 

transplant surgery.  Cyclosporine A will be compounded as a 0.03-2% topical ophthalmic oil and a 0.1% 

topical ophthalmic emulsion as a single agent and in combination with other active pharmaceutical 

ingredients (APIs).  Cyclosporine A is available as an FDA-approved product and is also available in Abu 

Dhabi, Canada, EU, Hong Kong, Ireland, Latvia, Saudi Arabia, and UK. There is a current USP 

monograph for cyclosporine A. 

From the literature, the most common indication for the use of cyclosporine A in the US was dry eyes.  

The most common indications from the non-US studies were keratoconjunctivitis, keratoplasty, ligneous 

conjunctivitis, and dry eyes.  Compounded products were identified from both US (1-2% solution, 1% 

emulsion, and 2% oil) and non-US (1-2% solution, 0.1% emulsion, and 1-2% oil) studies. 

From the interview, the interviewee does not use cyclosporine A and does not think the oil formulation is 

well tolerated.  Office stocking would be convenient for patients, but there could be some ethical issues 

such as physicians overcharging patients for the stocked substance.  The interviewee’s colleague who sees 

patients with dry eyes does not think cyclosporine needs to be stocked in-office. 

From the survey responses, 43 out of 51 respondents used cyclosporine A; 16 of whom reported using 

compounded cyclosporine A products.  The most common indication respondents used compounded 

cyclosporine A for were dry eyes and cornea transplant.  Availability and cost were some of the reasons 

for using the compounded cyclosporine A product over an FDA-approved product.  No respondents 

reported stocking compounded cyclosporine A. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



22 

 

REFERENCES 

1. Neumann R, Dutt CJ, Foster CS. Immunohistopathologic features and therapy of conjunctival 

lichen planus. Am J Ophthalmol. 1993;115(4):494-500. 

2. Rosenfeld SI, Kronish JW, Schweitzer WA, Siegal JE. Topical cyclosporine for treating 

necrotizing scleritis. Archives of ophthalmology (Chicago, Ill : 1960). 1995;113(1):20-21. 

3. Shimura M, Yasuda K, Fuse N, Nakazawa M, Tamai M. Effective treatment with topical 

cyclosporin A of a patient with Cogan syndrome. Ophthalmologica Journal international 

d'ophtalmologie International journal of ophthalmology Zeitschrift fur Augenheilkunde. 

2000;214(6):429-432. 

4. Sugandhi P, Arora R. Isolated large limbal nodule as the presenting feature of vernal 

keratoconjunctivitis. J Pediatr Ophthalmol Strabismus.44(1):49-50. 

5. Tok OY, Kocaoglu FA, Tok L, Burcu A, Ornek F. Treatment of ligneous conjunctivitis with 

amniotic membrane transplantation and topical cyclosporine. Indian J Ophthalmol.60(6):563-

566. 

6. Wehrly SR, Manning FJ, Proia AD, Burchette JL, Foulks GN. Cytomegalovirus keratitis after 

penetrating keratoplasty. Cornea. 1995;14(6):628-633. 

7. Cosar CB, Laibson PR, Cohen EJ, Rapuano CJ. Topical cyclosporine in pediatric keratoplasty. 

Eye and Contact Lens. 2003;29(2):103-107. 

8. Del Castillo JM, Del Castillo JB, Garcia-Sanchez J. Effect of topical cyclosporin A on 

Thygeson's superficial punctate keratitis. Documenta ophthalmologica Advances in 

ophthalmology.93(3):193-198. 

9. Doan S, Gabison E, Gatinel D, Duong MH, Abitbol O, Hoang-Xuan T. Topical cyclosporine A in 

severe steroid-dependent childhood phlyctenular keratoconjunctivitis. Am J Ophthalmol. 

2006;141(1):62-66. 

10. Fan WS, Hung HL, Liao HP, Lai NS. Topical cyclosporine therapy for keratoconjunctivitis sicca 

in Sjögrens' syndrome. Tzu Chi Medical Journal. 2003;15(2):85-89. 

11. Gündüz K, Ozdemir O. Topical cyclosporin treatment of keratoconjunctivitis sicca in secondary 

Sjögren's syndrome. Acta Ophthalmol (Copenh). 1994;72(4):438-442. 

12. Gupta V, Sahu PK. Topical cyclosporin A in the management of vernal keratoconjunctivitis. Eye 

(Lond). 2001;15(Pt 1):39-41. 

13. Hillenkamp J, Reinhard T, Ross RS, et al. The effects of cidofovir 1% with and without 

cyclosporin a 1% as a topical treatment of acute adenoviral keratoconjunctivitis: a controlled 

clinical pilot study. Ophthalmology. 2002;109(5):845-850. 

14. Hillenkamp J, Reinhard T, Ross RS, et al. Topical treatment of acute adenoviral 

keratoconjunctivitis with 0.2% cidofovir and 1% cyclosporine: a controlled clinical pilot study. 

Archives of ophthalmology (Chicago, Ill : 1960). 2001;119(10):1487-1491. 

15. Hingorani M, Moodaley L, Calder VL, Buckley RJ, Lightman S. A randomized, placebo-

controlled trial of topical cyclosporin A in steroid-dependent atopic keratoconjunctivitis. 

Ophthalmology. 1998;105(9):1715-1720. 

16. Holland EJ, Olsen TW, Ketcham JM, et al. Topical cyclosporin A in the treatment of anterior 

segment inflammatory disease. Cornea. 1993;12(5):413-419. 



23 

 

17. Inoue K, Amano S, Kimura C, et al. Long-term effects of topical cyclosporine A treatment after 

penetrating keratoplasty. Jpn J Ophthalmol.44(3):302-305. 

18. Javadi MA, Feizi S, Karbasian A, Rastegarpour A. Efficacy of topical ciclosporin A for treatment 

and prevention of graft rejection in corneal grafts with previous rejection episodes. The British 

journal of ophthalmology. 2010;94(11):1464-1467. 

19. Kaan G, Ozden O. Therapeutic use of topical cyclosporine. Ann Ophthalmol. 1993;25(5):182-

186. 

20. Nebbioso M, Zicari AM, Celani C, Lollobrigida V, Grenga R, Duse M. Pathogenesis of Vernal 

Keratoconjunctivitis and Associated Factors. Semin Ophthalmol. 2015;30(5-6):340-344. 

21. Sall K, Stevenson OD, Mundorf TK, Reis BL. Two multicenter, randomized studies of the 

efficacy and safety of cyclosporine ophthalmic emulsion in moderate to severe dry eye disease. 

CsA Phase 3 Study Group. Ophthalmology. 2000;107(4):631-639. 

22. Secchi AG, Tognon MS, Leonardi A. Topical cyclosporine-A in the treatment of vernal and other 

immunologycally mediated keratoconjunctivitis. 1990. 

23. Stevenson D, Tauber J, Reis BL. Efficacy and safety of cyclosporin A ophthalmic emulsion in the 

treatment of moderate-to-servere dry eye disease: A dose-ranging, randomized trial. 

Ophthalmology. 2000;107(5):967-974. 

24. Tauber J. A dose-ranging clinical trial to assess the safety and efficacy of cyclosporine 

ophthalmic emulsion in patients with keratoconjunctivitis sicca. The Cyclosporine Study Group. 

Adv Exp Med Biol. 1998;438:969-972. 

25. Leonardi A, Doan S, Amrane M, et al. A Randomized, Controlled Trial of Cyclosporine A 

Cationic Emulsion in Pediatric Vernal Keratoconjunctivitis: The VEKTIS Study. Ophthalmology. 

2019;126(5):671-681. 

26. Ragam A, Kolomeyer AM, Kim JS, et al. Topical cyclosporine A 1% for the treatment of chronic 

ocular surface inflammation. 2014;40(5):283-288. 

27. Azad N, Zafar S, Khan A. Successful treatment of ligneous conjunctivitis with topical 

cyclosporine and heparin. J AAPOS. 2009;13(5):519-520. 

28. Cetinkaya A, Akova YA, Dursun D, Pelit A. Topical cyclosporine in the management of shield 

ulcers. Cornea. 2004;23(2):194-200. 

29. De Klerk TA, Sharma V, Arkwright PD, Biswas S. Severe vernal keratoconjunctivitis 

successfully treated with subcutaneous omalizumab. J AAPOS. 2013;17(3):305-306. 

30. Gottsch JD, Akpek EK. Topical cyclosporin stimulates neovascularization in resolving sterile 

rheumatoid central corneal ulcers. Trans Am Ophthalmol Soc. 2000;98:81-87; discussion 87. 

31. Hoffmann F, Wiederholt M. Local treatment of necrotizing scleritis with cyclosporin A. 

Cornea.4(1):3-7. 

 

 

 

 

 

 

 



24 

 

APPENDICES 

Appendix 1. Search strategies for new nominations 

MEDLINE search strategy 

• Platform: PubMed 

• Years searched: 1946 to present 

• Limits: Humans (search hedge); English language 

• Date searched: July 20, 2019 

• Number of results: 134 

1 Search ("cyclosporins"[MeSH] OR cyclosporin*[tiab] OR ciclosporin*[tiab]) 57865 

2 Search "eye"[MeSH] OR "keratoconjunctivitis sicca"[MeSH] OR "sjogren's 
syndrome"[MeSH] OR "administration, ophthalmic"[MeSH] OR "ophthalmic 
solutions"[MeSH] OR eye*[tiab] OR ophthalm*[tiab] OR ocular[tiab] OR 

"keratoconjunctivitis sicca"[tiab] OR "sjogren"[tiab] OR "sjoegren"[tiab] 

686588 

3 Search ("emulsions"[MeSH:noexp] OR emulsi*[tiab]) 45921 

4 Search ("animals"[MeSH] NOT "humans"[MeSH]) 4599558 

5 Search (#1 AND #2 AND #3) 160 

6 Search (#5 NOT #4) 140 

7 Search (#6 AND English[lang]) 134 
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Embase search strategy 

• Platform: Elsevier 

• Years searched: 1947 to present 

• Limits: Humans (search hedge); English language 

• Date searched: July 20, 2019 

• Number of results: 240 

1 'cyclosporine'/de 146331 

2 'cyclosporin*':ti,ab,tn 65180 

3 'ciclosporin*':ti,ab,tn 3662 

4 #1 OR #2 OR #3 153697 

5 'eye'/exp 470232 

6 'keratoconjunctivitis sicca '/de 2364 

7 'sjoegren syndrome'/de 22760 

8 'eye drops'/de 13397 

9 'eye*':ti,ab 480654 

10 'ophthalm*':ti,ab 151019 

11 'ocular':ti,ab 159957 

12 'keratoconjunctivitis sicca ':ti,ab 1611 

13 'sjo$gren':ti,ab 21414 

14 #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 900324 

15 'emulsion'/exp 41213 

16 'emulsi*':ti,ab 54686 

17 #15 OR #16 68011 

18 [animals]/lim NOT [humans]/lim 5867441 

19 #4 AND #14 AND #17 292 

20 #19 NOT #18 254 

21 #20 AND [english]/lim 240 
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Appendix 2. Survey instrument 

Start of Block: Welcome Page 

The University of Maryland Center of Excellence in Regulatory Science and Innovation (M-CERSI), in 

collaboration with the Food and Drug Administration (FDA), is conducting research regarding the use of 

certain bulk drug substances nominated for use in compounding by outsourcing facilities under section 

503B of the Federal Food, Drug, and Cosmetic Act.  In particular, we are interested in the current and 

historic use of these substances in clinical practice.  This survey is for cyclosporine A.  As a medical 

expert, we appreciate your input regarding the use of this substance in your clinical practice.   This 

information will assist FDA in its development of a list of bulk drug substances that outsourcing facilities 

can use in compounding under section 503B of the Act.  All responses are anonymous.      

OMB Control No. 0910-0871   

Expiration date:  June 30, 2022      

The time required to complete this information collection is estimated to average 30 minutes, including 

the time to review instructions, search existing data sources, gather the data needed, and complete and 

review the information collection.  An agency may not conduct or sponsor, and a person is not required to 

respond to a collection of information unless it displays a currently valid OMB control number.  If you 

have additional questions or concerns about this research study, please email: 

compounding@rx.umaryland.edu.  If you have questions about your rights as a research subject, please 

contact HRPO at 410-760-5037 or hrpo@umaryland.edu. 

End of Block: Welcome Page 
 

Start of Block: Cyclosporine A 

Q1. What type(s) of product(s) do you use, prescribe, or recommend for cyclosporine A? Please check all 

that apply. 

▢ Compounded drug product   

▢ FDA-approved drug product   

▢ Over the counter drug product   

▢ Dietary supplement (e.g. vitamin or herbal supplement products sold in retail setting)   

▢ Unsure   

Skip To: Q13 If What type(s) of product(s) do you use, prescribe, or recommend for cyclosporine A? Please check 

all th... != Compounded drug product 

Skip To: Q2 If What type(s) of product(s) do you use, prescribe, or recommend for cyclosporine A? Please check all 

th... = Compounded drug product 

 

Display This Question: 

If What type(s) of product(s) do you use, prescribe, or recommend for cyclosporine A? Please check all th... = 

Compounded drug product 
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Q2. Please list any conditions or diseases for which you use compounded cyclosporine A in your 

practice.  Please include the strength(s), dosing frequency(ies), dosage form(s), route(s) of administration, 

duration of therapy, and patient population (ex. age, gender, comorbidities, allergies, etc).  

 Strength(s) 

(please 

include units) 

Dosing 

frequency(ies) 

Dosage 

form(s) 

Route(s) of 

administration 

Duration of 

therapy 

Patient 

population 

Condition 1 

(please describe)  

      

Condition 2 

(please describe)  

      

Condition 3 

(please describe)  

      

Condition 4 

(please describe)  

      

Condition 5 

(please describe)  

      

Q3. Do you use compounded cyclosporine A as a single agent active ingredient, or as one active 

ingredient in a combination product? Please check all that apply. 

▢ Single   

▢ Combination   

Skip To: Q5 If Do you use compounded cyclosporine A as a single agent active ingredient, or as one active 

ingredient... != Combination 

Display This Question: 

If Loop current: Do you use compounded cyclosporine A as a single agent active ingredient, or as one active 

ingredient... = Combination 

Q4. Please list all combination products in which you use compounded cyclosporine A. 

________________________________________________________________ 

Q5. For which, if any, diseases or conditions do you consider compounded cyclosporine A standard 

therapy? 

________________________________________________________________ 

Q6. Does your specialty describe the use of compounded cyclosporine A in medical practice guidelines 

or other resources? 

__  ______________________________________________________________ 

Q7. Over the past 5 years, has the frequency in which you have used compounded cyclosporine 

A changed?  

o Yes - I use it MORE often now (briefly describe why)  _________________________________ 

o Yes - I use it LESS often now (briefly describe why)  ___________________________________ 



28 

 

o No - use has remained consistent   

Q8. Why do you use compounded cyclosporine A instead of any FDA-approved drug product?  

________________________________________________________________ 

Q9. Do you stock non-patient-specific compounded cyclosporine A in your practice location?  

o Yes   

o No   

Skip To: End of Block If Do you stock non-patient-specific compounded cyclosporine A in your practice location?  = 

No 

Display This Question: 

If Do you stock non-patient-specific compounded cyclosporine A in your practice location?  = Yes 

Q10. In what practice location(s) do you stock non-patient-specific compounded cyclosporine A? Please 

check all that apply. 

▢ Physician office   

▢ Outpatient clinic   

▢ Emergency room   

▢ Operating room   

▢ Inpatient ward   

▢ Other (please describe)  ________________________________________________ 

Q11. How do you obtain your stock of non-patient-specific compounded cyclosporine A? Please check 

all that apply. 

▢ Purchase from a compounding pharmacy   

▢ Purchase from an outsourcing facility   

▢ Compound the product yourself   

▢ Other (please describe)  ________________________________________________ 

Q12. Why do you keep a stock of non-patient-specific compounded cyclosporine A? Please check all that 

apply. 

▢ Convenience   

▢ Emergencies   

▢ Other (please describe)  _______________________________________________  

Skip To: End of Block If Why do you keep a stock of non-patient-specific compounded cyclosporine A? Please check 

all that apply. = Convenience 

Skip To: End of Block If Why do you keep a stock of non-patient-specific compounded cyclosporine A? Please check 

all that apply. = Emergencies 

Skip To: End of Block If Why do you keep a stock of non-patient-specific compounded cyclosporine A? Please check 

all that apply. = Other (please describe) 

Q13. For which, if any, diseases or conditions do you consider cyclosporine A standard therapy?  

________________________________________________________________ 

Q14. Does your specialty describe the use of cyclosporine A in medical practice guidelines or other 

resources?  

________________________________________________________________ 

End of Block: Cyclosporine A 
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Start of Block: Background Information 

Q15. What is your terminal clinical degree? Please check all that apply. 

▢ Doctor of Medicine (MD)   

▢ Doctor of Osteopathic Medicine (DO)   

▢ Doctor of Medicine in Dentistry (DMD/DDS)   

▢ Naturopathic Doctor (ND)   

▢ Nurse Practitioner (NP)   

▢ Physician Assistant (PA)   

▢ Other (please describe)  _______________________________________________ 

Q16. Which of the following Board certification(s) do you hold? Please check all that apply.  

▢ No Board certification   

▢ Allergy and Immunology   

▢ Anesthesiology   

▢ Cardiovascular Disease   

▢ Critical Care Medicine   

▢ Dermatology   

▢ Emergency Medicine   

▢ Endocrinology, Diabetes and Metabolism   

▢ Family Medicine   

▢ Gastroenterology   

▢ Hematology   

▢ Infectious Disease   

▢ Internal Medicine   

▢ Medical Toxicology   

▢ Naturopathic Doctor   

▢ Naturopathic Physician    

▢ Nephrology   

▢ Neurology   

▢ Obstetrics and Gynecology   

▢ Oncology   

▢ Ophthalmology   

▢ Otolaryngology   

▢ Pain Medicine   

▢ Pediatrics   

▢ Psychiatry   

▢ Rheumatology    

▢ Sleep Medicine    

▢ Surgery (please describe)  ________________________________________________ 

▢ Urology   

▢ Other (please describe)  ________________________________________________ 

End of Block: Background Information 

 


