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Topical Anti-Inflammatories: Analgesic 
Options for Arthritis Beyond NSAIDs
Diclofenac gel and phytochemicals provide holistic alternatives to managing inflammatory pain 
in patients unable to tolerate or obtain relief with traditional medications.
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Topicals are growing in preference given their localized drug delivery and low systemic 
absorption. Both aspects result in a more favorable side effect profile for patients seeking pain 
relief.

Topical medications differ from transdermal medications in that transdermal drug delivery 
systems are designed to deliver drugs systemically through cutaneous absorption from external 
application. Topical preparations are designed for localized effects, therefore minimizing 
systemic effects.

Topicals are available in a wide variety of formulations including:

• gels

• foams

• creams

• ointments

• patches, and more.

Pain medications, particularly those used for a long duration of time to manage chronic pain 
conditions, can have serious and potentially life-threatening adverse effects. As patients age and 
their lists of comorbid disease states grow, medication management becomes increasingly more 
complex and options for pharmacological interventions diminish. For this reason, a topically 
applied and localized drug effect may be favorable.

Topical Analgesics: Trends and Limitations of Use
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A recent trend in guidelines favors topical formulations when evidence for efficacy exists. One 
example is the American College of Rheumatology (ACR) guidelines for hand and knee 
osteoarthritis which recommend the use of topical NSAIDs ahead of oral NSAIDs due to an 
improved side effect profile and comparable efficacy, especially in elderly populations.¹˒²

Over-the-counter topical analgesics offer patients an easily accessible alternative for treating 
painful conditions, including osteoarthritis, musculoskeletal pain, and neuropathic pain, although 
OTC products typically have fewer studies establishing their safety and efficacy. The literature 
does include reviews of topical pain preparations, however, given that the bulk of the data 
available surrounds prescription-strength formulations, these reviews have focused mainly in that 
area.³˒⁴

Additionally, many review articles exclude small studies as they have low power to estimate 
treatment effect with accuracy; that said, achieving a >50% reduction in pain in a trial is often 
considered an unrealistic expectation in pain management.⁵

Together, these limitations have reduced the data available outside of commonly used topicals 
such as lidocaine, capsaicin, and NSAIDs, with which most pain specialists are already very 
familiar. (Editor's Update: FDA issued a recall of super potent lidocaine HCl topical solution 4%, 
50 mL on Oct 20, 2021). While practitioners have several options for topical treatment of 
neuropathic and muscular pain, they are confined to the use of topical NSAIDs for inflammatory 
conditions. Options are further constricted when patients prefer to avoid NSAIDs, even topical 
ones, because of the plethora of online information warning them of the harms associated with 
use.

This article aims to address the safety concerns around topical NSAIDs and provide a review of 
alternative topical anti-inflammatories available for patients preferring a more holistic option.

Topical NSAID Options Reduce Safety Concerns

Diclofenac Gel 1% for Osteoarthritis and Rheumatoid Arthritis

Many painful conditions, including osteoarthritis (OA) and rheumatoid arthritis (RA) are 
inflammatory in nature, with the inflammation localized to specific areas of the body. NSAIDs 
work by inhibiting cyclooxygenase enzymes involved in the synthesis of inflammatory mediators 
known as prostaglandins. These drugs are widely used in the treatment of pain with a variety of 
indications but are often limited by their adverse effect (AE) profile, including gastrointestinal 
disturbance, cardiotoxicity, and renal toxicity.⁶⁻⁸

Topical NSAIDs with low systemic absorption, however, offer anti-inflammatory effects locally 
(at the site of inflammation) while minimizing systemic adverse effects. Diclofenac gel is the 
only topical NSAID available in the United States and, until February 2020, was only available 
with a prescription. FDA approved diclofenac 1% for OTC use through the Rx-to-OTC switch 
process.⁹The approval was largely based on studies that examined the safety of this medication 
and concluded that it is safe for laypersons to use without a prescription.

https://www.fda.gov/safety/recalls-market-withdrawals-safety-alerts/teligent-pharma-incs-issues-worldwide-voluntary-recall-lidocaine-hcl-topical-solution-4-due-super


A pharmacokinetic study comparing diclofenac 1% gel to oral diclofenac found significantly less 
systemic absorption with topical diclofenac.¹⁰When compared to a 150 mg daily dose of oral 
diclofenac, the Area Under the Curve (AUC) of a 48 g daily dose and 28 g daily dose of 1% 
diclofenac gel was 5- and 17-fold less, respectively. (AUC is a pharmacokinetic measurement of 
drug concentration in the body over time and often associated with adverse effect profiles of 
drugs.) Adverse effects in this study were limited to local reactions including dermatitis, 
erythema, pruritis, and paresthesia.

Diclofenac 1% gel has been extensively studied as it was previously a prescription product, and 
the 1% gel has been shown to decrease pain intensity in hand and knee OA.¹¹˒¹² Topical 
diclofenac has even been recommended ahead of oral NSAIDs in recent OA guidelines for knee 
arthritis due to the favorable side effect profile of topical diclofenac with comparable efficacy.¹˒² 
Given the multitude of review articles denoting the benefit of topical NSAIDs, this review will 
not delve further into the data surrounding efficacy.

Practical Takeaway: Given the well-established efficacy of topical diclofenac gel and minimal 
adverse effect profile, consider as a first-line agent for inflammatory pain in small joints such as 
knees and hands and a reasonable second-line agent for patients refractory to or unable to 
tolerate oral NSAIDs.

Topical Phytochemicals: Arnica montana, Comfrey, Sesame

Although the literature available for the safety of diclofenac topical gel suggests a low risk of 
systemic AEs, some patients may prefer more holistic options, which are collectively referred to 
as phytochemicals. The term phytochemical broadly refers to naturally occurring compounds in 
plants (from Greek phyto, meaning “plants”). These compounds play a biological role in helping 
the plant survive in nature by thwarting off harm.¹³

Phytochemicals have been used for centuries in traditional medicine, both topically and orally, 
for various conditions. They are believed to have anti-inflammatory and analgesic properties but 
there is a lack of data to support use or even provide a potential mechanism for which they elicit 
these properties. A few phytochemicals, however, have been studied more extensively than even 
commonly recommended OTC topicals, including lidocaine and capsaicin, and are therefore 
worthy of consideration:

• Arnica montana

• Symphytum (comfrey)

• Sesamum indicum (sesame).



Arnica has been studied for the treatment of knee osteoarthritis.
Arnica montana and Arthritis

_Arnica montana_is a flowering plant in the sunflower family, and is sometimes called wolf's 
bane, leopard's bane, mountain tobacco, and mountain arnica.¹³ Its active ingredients are the 
sesquiterpene lactones, which have been shown to exhibit anti-inflammatory properties by 
inhibiting the activation of nuclear factor (NF)-kappaB, a transcription factor intimately involved 
in inflammation.¹⁴ Arnica is found in many OTC gels and creams, alone and in combination with 
other active ingredients. It appears to be the most commonly utilized phytochemical for pain 
relief and has positive data to support its use in arthritis pain.¹³
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Arnica has been studied for the treatment of knee osteoarthritis in an open, multicenter trial 
conducted by Knuesel and colleagues.¹⁵ This trial demonstrated statistically significant 
reductions in pain, stiffness, and function subscales from the overall Western Ontario and 
McMaster Universities Osteoarthritis Index (WOMAC) score. Although results were significant, 
without a control group, it is difficult to discern efficacy as placebo effect can be strong in areas 
of pain management. With that said, the AEs reported that were deemed to be related to the study 
drug were all local reactions including itching, rash, pruritis, and dry skin – all of which were 
mild in severity.

Arnica has also been studied in a head-to-head comparison with topical NSAIDs which are first-
line options in managing arthritis pain. Widrig and colleagues conducted a double-blind, RCT 
comparing ibuprofen 5% gel to Arnica montana fresh herbal tincture 50 g/100 g gel in patients 
with osteoarthritis of the hand.¹⁶ Patients applied the gel to painful areas of the hands three times 
daily for three weeks and were evaluated for pain intensity using a visual analog scale as well as 
general hand functionality. For both endpoints, arnica gel was found to be non-inferior to topical 
ibuprofen.

Practical Takeaway: Given the favorable side effect profile and demonstrated efficacy, 
utilization of Arnica gel may be considered in patients with arthritic pain who are unable to 
tolerate topical NSAIDs or as an alternative for those who do not benefit from topical NSAIDs.

Symphytum (Comfrey) as an Adjunct Therapy for Osteoarthritis

Comfrey is a perennial flowering plant of the Borage family that has been used in traditional 
medicine both topically and orally for arthritic pain, broken bones, contusions, distortions, and 
strained muscles.¹³ Comfrey has been referred to as knitbone or boneset, and the name 
symphytum is derived from the Greek word symphis, meaning the process of growing together. 
Today, comfrey is only available for topical use and can be found over the counter in various 
creams, ointments, oils, liniments, and salves.

In 2001, the FTC issued a warning for products containing comfrey, recommending that products 
for internal use be removed from the market.¹⁷ There had been several case reports of hepatic 
veno-occlusive disease leading to cirrhosis and eventually liver failure. Comfrey contains 
pyrrolizidine alkaloids, which are toxic compounds that are potentially hepatotoxic. Because of 
this, FDA mandated that products containing comfrey come affixed with the following:

“WARNING: External Use Only. Consuming this product can cause serious liver damage. This 
product contains comfrey. Comfrey contains pyrrolizidine alkaloids, which may cause serious 
illness or death. This product should not be taken orally, used as a suppository, or applied to 
broken skin.”

It should be noted that comfrey plants devoid of pyrrolizidine alkaloids have been produced in 
cultivation by selective breeding and many of the products available today do not contain 
pyrrolizidine alkaloids.¹⁸

The mechanism by which comfrey-containing products exert their analgesic effects is thought to 
be reliant on the active ingredient, rosmarinic acid. Rosmarinic acid has been studied in vitro 



with results that suggest this compound’s ability to inhibit the expression of cytokines may yield 
anti-inflammatory properties.¹⁹ Rosmarinic acid has also been shown to inhibit prostaglandin 
synthesis in vivo, which further explains the anti-inflammatory properties denoted with comfrey 
containing products.²⁰

Comfrey-containing topical agents may be effective for pain reduction in OA of the knee as well 
as acute pain associated with injury. A large, randomized, double-blind and placebo-controlled 
clinical trial conducted by Grube et al compared three times daily topical administration of an 
ointment containing comfrey to placebo in patients with knee OA.²¹ Researchers found that the 
comfrey-containing ointment significantly reduced scores on a visual analogue scale (VAS) by 
51.6 mm, which was greater than a 50% reduction from baseline compared to placebo with a 
10.1 mm reduction. WOMAC scores for pain, stiffness, physical function, and overall scores 
significantly improved for patients in the comfrey group as well. This study required that patients 
discontinue all other analgesic medications and therefore results presented are that of comfrey as 
a sole analgesic. Adverse events were reported more frequently in the placebo group than in the 
comfrey group, although liver function was not assessed.

These results were confirmed by Laslett and colleagues in a study of similar design and 
magnitude.²² This study, however, demonstrated less reduction in VAS scores between placebo 
and comfrey groups (9.9 mm between group difference). In a post-hoc analysis, researchers 
concluded that there was a larger reduction in VAS for patients with early osteoarthritis (grade 
0-1), which may attribute to the difference between studies as the trial conducted by Grube et al 
had a larger population of patients with early arthritis. Additionally, the authors concluded that 
the difference may be attributed to their use of comfrey-containing ointment as an adjunct 
analgesic agent and thus less impactful on VAS scores. Laslett et al did obtain serum chemistry 
results and reported no significant difference between treatment and placebo.

Practical Takeaway: Given the demonstrated efficacy and minimal adverse effect profile, 
comfrey may be considered a reasonable recommendation in patients with osteoarthritis as an 
adjunct therapy or in those patients unable to tolerate first-line medications. Although AEs in the 
two studies shared above are low, given the toxic effects of pyrrolizidine alkaloids and the 
minimal testing conducted on OTC products, it is advisable to routinely monitor hepatic 
functioning and utilize caution in patients with elevated baseline risk.



Comfrey may reduce knee pain and inflammation related to osteoarthritis.
Comfrey for Acute Pain Care

Comfrey-containing products have also been studied with success in acute pain settings. In 2004, 
Kucera, et al, conducted a randomized, multicenter, double-blind and reference-controlled study 
analyzing the effects of a 10% comfrey root extract cream compared to a low-dose 1% comfrey 
containing reference cream.²³ They assessed reduction of pain associated with a sprained ankle 
utilizing a VAS-10. Statistical and clinical significance were achieved for the reduction of VAS 
scores for pain when moving, pain at rest, and functional restrictions.

In 2005, Kucera, et al, used the same concentrations of cream to study pain reduction in acute 
myalgia located in either the upper or lower regions of the back.²⁴ Pain in motion, pain on 



palpation, pain at rest, and functional impairment were evaluated at day 0, days 4-5, and days 
8-10. For all endpoints, the 10% comfrey root extract cream was significantly more pronounced 
than with the reference product and was considered to be highly clinically relevant by 
investigators. Most patients reported the onset of pain relief to be quick to very quick, which is 
an interesting finding for a topical preparation targeting the inflammatory cascade.

Gianetti and colleagues conducted a similar study utilizing placebo control as opposed to a 
reference product in a double-blind, multicenter, RCT.²⁵ Investigators assessed pain in motion 
for acute upper and lower back injuries, similar to Kucera et al’s work. The primary endpoint in 
this trial was also pain in motion as assessed by VAS with secondary outcomes including pain at 
rest and global assessment of efficacy by the patient and investigator. Results for the primary 
outcome of this study were highly significant with an average reduction in VAS score of 
approximately 95.2% in the comfrey-containing arm compared to a 37.8% reduction in the 
placebo arm. Results also demonstrated a rapid onset of action with a 33% reduction experienced 
within the first hour of application in the comfrey-containing group. Adverse events reported in 
this study were mild in nature and were not significantly different than that of placebo.

Additionally, topical comfrey-containing cream has been compared to diclofenac gel for acute 
pain associated with sprained ankle by Predel et al, and demonstrated non-inferiority for 
reduction in VAS at rest with a 92.01% reduction in VAS in the comfrey-containing group 
compared to an 84.96% reduction in the diclofenac group after 7 days of treatment.²⁶ This was a 
multicenter, RCT of 164 patients with average age less than 30 years presenting within 6 hours 
of an acute, uncomplicated unilateral ankle sprain. Non-inferiority was also demonstrated in 
reduction in VAS in motion from baseline with an 83.2% reduction in the comfrey arm compared 
to 73.27% in diclofenac arm. Adverse effects of the comfrey-containing cream were most notable 
for a mild reddening of the skin after application.

Practical Takeaway: Based on the results of this study along with those presented by Kucera et 
al, and Gianetti et al, utilization of comfrey-containing products for acute inflammatory pain may 
be considered in patients who are unable to utilize FDA-approved medications for this 
indication. Given that OTC diclofenac gel tends to be more cost effective than comfrey-
containing cream, patients may prefer diclofenac gel if not contraindicated.



Sesame may help to reduce knee pain. (iStock)
Sesamum indicum (Sesame) for Osteoarthritis; Comparison to Diclofenac Gel

Sesame is a flowering plant cultivated for its seeds, which are processed to extract oil. Sesame oil 
has been used in traditional medicine to relieve pain from inflammatory conditions.¹³ Sesame 
seeds contain lignans such as sesamin, sesamol, sesaminol and sesamolin – all of which have 
been extensively studied and are thought to possess anti-inflammatory properties along with 
several other mechanisms in chronic disease.

These lignans have several proposed mechanisms for their anti-inflammatory properties 
including inhibition of inflammatory cytokines (namely IL-6, IL-1β and TNF-α).²⁷ These 
inflammatory cytokines stimulate matrix metalloproteinases (MMPs), which play a major 
pathological role in the cartilage destruction characteristic of osteoarthritis. Sesamol has been 
shown to have chondroprotective properties both in vitro and in animal studies by attenuating the 
expression of MMPs by inhibiting these important inflammatory cytokines.²⁸˒²⁹

Most of the studies conducted on the clinical impact of sesame oil have been with oral ingestion 
but two studies published with promising data support its topical use. An RCT conducted by 
Bigdeli Shamloo et al in patients with pain associated with blunt force trauma demonstrated a 
significant difference in pain scores utilizing a VAS.³⁰ The group receiving treatment with 100% 
pure sesame oil also utilized less NSAIDs in the management of their acute pain compared to 
control group. Statistical significance demonstrated by this study may have been heavily 
influenced by the placebo effect as it was not placebo controlled and was therefore unblinded.

Askari and colleagues conducted a randomized, placebo-controlled, non-inferiority clinical trial 
to compare topically applied sesame oil to diclofenac gel in patients with knee OA.³¹ Outcomes 
measured were knee pain utilizing a VAS, WOMAC scores, knee joint’s flexion angle, 8 meter 
walk test, and a number of additional analgesics required for pain control. Sesame oil was non-



inferior to topical diclofenac regarding WOMAC pain scores, knee joint’s flexion angle, and 8 
meter walk test but did not meet non-inferiority criteria for VAS or WOMAC stiffness.

Practical Takeaway: The results of this study along with the results presented by Bigdeli 
Shamloo et al by no means indicate that sesame oil be used in place of diclofenac gel as a first-
line agent in the management of osteoarthritis, but neither trial reported any significant side 
effects associated with use and thus it may be used in addition to or in patients who have failed 
topical diclofenac. Diclofenac gel can also be cost prohibitive to many patients and sesame oil 
may provide a more feasible approach to management of their osteoarthritis symptoms.

Conclusion

Managing pain related to inflammatory conditions can pose quite a challenge as NSAID therapy 
is often the cornerstone for treatment. Oral NSAIDs are limited by their broad array of adverse 
effects, especially at higher doses for extended periods of time, which has led to the recent ACR 
guidelines for knee osteoarthritis favoring topical NSAIDs ahead of oral NSAIDs.

Given that the only FDA approved topical NSAID available in the United States is diclofenac 
1% gel, providers often feel limited in available options for inflammatory conditions such as 
osteoarthritis and rheumatoid arthritis. Diclofenac 1% gel has the most robust data to support the 
safety and efficacy for its use and it should be considered first-line despite the non-inferiority 
trials that have suggested similar efficacy with multiple phytochemicals.

While the phytochemicals such as Arnica montana, symphytum (comfrey) and Sesamum indicum 
(sesame) do not appear in analgesic management guidelines at this time, they do offer alternative 
options for patients who fail topical diclofenac, are unable to tolerate NSAIDs, or who prefer a 
more holistic option.

This article was originally published February 22, 2021 and most recently updated October 20, 
2021.
© 2023 HealthCentral LLC. All rights reserved.
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