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A volunteer study on the blood salicylate level of excessive use of topical
methylsalicylate
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Objective: The purpose of this study was to evaluate the serum level of salicylate after topical application of
methylsalicylate (analgesic balm), and to determine the safety of its use in our population. Methods: This
was a human volunteer study involving six volunteers. Each of them applied 10 grams of analgesic balm
(containing 5 grams of methylsalicylate) on the limbs, and serial serum salicylate levels were measured just
before the trial, and 1, 2, 4 and 8 hours after application. The time required to reach the maximum blood
level after application was recorded. Results: The serum salicylate level ranged from non-detectable level up
to near therapeutic level in different subjects. The maximum salicylate level measured was 130 mg/L in one
of the volunteers 8 hours after application. The calculated systemic bioavailability of dermal methylsalicylate
in our study was 19-45%, which was comparable to previous studies. Conclusions: Dermal application of
massive amount of analgesic balm may cause unpredictable absorption of methylsalicylate. Patients and
physicians should be aware of its potential risk. (Hong Kong j.emerg.med. 2010;17:54-57)
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Recently, there was a mortality case of a young lady
after the topical application of methylsalicylate with
toxic plasma salicylate level.! Moreover, there were case
reports concerning the toxicity of topical salicylate for
therapeutic use, including infants, the elderly, and
patients with diseased skin.”® The safety of the topical
use of preparations containing methylsalicylate in our

patients becomes questionable.

Salirub ointment 20 g (analgesic balm) is commonly
prescribed in clinics and units of hospitals under
the Hospital Authority as a topical treatment for
musculoskeletal pain. It contains methylsalicylate 50%,
menthol 10%, eucalyptus oil 2.5%, and cajuput oil 2.5%.

In this volunteer study, we would check the plasma
level of salicylate after the topical application of
analgesic balm, and try to determine the safety of its

use in our population.

Methods

The length of ointment produced was about 1 meter
when the whole tube of Salirub ointment, totally 20 g,
was emptied. Six healthy adult volunteers, including
both sexes, and free of any skin disease, were recruited
with informed consent signed. They had no known
allergic or other adverse reaction to analgesic balm or
other products containing aspirin or salicylate in the
past. They applied the analgesic balm on the limbs with
about 10 g of the ointment (about 50 cm in length,
containing 5 g methylsalicylate). They could apply the
ointment on any part of their limbs aiming at the
largest possible area. The skin applied should be normal
and intact without any wound. The application sites
were covered and not washed till the end of the trial.

In order to minimise environmental effects, the subjects
undergoing the trial would stay indoor and avoid
physical exertion during the trial. However, usual
activities would be allowed. Plasma levels of salicylate
were measured just before the trial, 1, 2, 4, and 8 hours
after the application. If all the results were below the
minimum therapeutic level, the same group of
volunteers would repeat the test again after three days,
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with the test dose doubled, until a therapeutic level

was obtained.

The dose of application in the study would be stepped
up slowly from a safe dose, and the study would be
stopped when a therapeutic level of salicylate was
reached. This would avoid salicylate overdose in the

volunteers.

The study was approved by the Ethics Committee of

the Kowloon East Cluster. The following data were

collected and compared:-

1. The dose of analgesic balm required to reach a
therapeutic blood salicylate level, and

2. The time required to reach the maximum blood
level after application.

All blood samples were sent to the same laboratory for
measurement. Serum salicylate levels were measured
by a Roche automated clinical chemistry analyser
(Cobas®) with the use of Roche Diagnostics Salicylate
reagents. Laboratory staffs were informed of the study,
so that they would check the levels early. All volunteers
would have baseline blood tests (including complete
blood picture, liver and renal function tests) checked
before the study to ensure they were healthy and to

serve as baseline reference.

Age and gender of the subjects were recorded. The
volunteers would also record any side effects during
the trial.

Results

Four male and 2 female subjects were enrolled in June
2008, with mean age of 35 (range 24-44). Each of
them applied about 10 g of analgesic balm on their
limbs with serial blood tests taken according to the
protocol. The results were recorded as shown in Figure 1.

Salicylates were not detected with the baseline blood
test in all volunteers before the trial. The maximum
salicylate level measured was 130 mg/L, which was
attained in a volunteer (B) 8 hours after application
of the ointment. In 3 volunteers (A, D and E), the
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Figure 1. Serum salicylate levels of the six volunteers.

maximum level was about 50 mg/L, which was attained
4-8 hours after application. There was no detectable
salicylate level in 2 subjects (C and F) in the 8-hour
duration of the study. One subject (volunteer E)
demonstrated an interesting finding, with fluctuating
serum salicylate level in the first few hours after the
application of the ointment.

With maximum drug level of 130 mg/L recorded, the
data from volunteer B were used to estimate the
maximum systemic bioavailability. According to Levy’
and Levy & Yaffe,® the range of possible volume of
distribution of salicylate was 0.15-0.35 L/kg. As the
estimated body weight of the volunteer was about
45 kg, the range of systemic bioavailability of
methylsalicylate with topical analgesic balm was about

19-45%.

The study was prematurely terminated after the first
application (10 g), as some of the subjects suffered from
significant local irritation effect. Most volunteers
complained of skin redness and various degrees of pain
during application of the ointment. However, all
symptoms subsided after terminating the application,
with no significant local burn injury or permanent
effect noticed.

Discussion

Analgesic balm (Salirub Ointment) is commonly
prescribed as a topical application for pain relief, and
its suggested daily maximum therapeutic dose is about
1.5 g. However, self-overdose by patients is common,
as they have a belief that its toxicity is minimal in
topical use. This is especially common in those elderly
having chronic pain or athletes taking prolonged

exercise.

Our volunteer study found that dermal absorption of
salicylate with topical application of analgesic balm
was erratic among different subjects. After dermal
application of about 10 g (half a tube) of analgesic
balm for a few hours, the serum salicylate level could
range from non-detectable up to near therapeutic
levels. On the other hand, the maximum serum drug
levels in our subjects were usually attained a few hours
after the topical application. This is compatible with
the findings of the volunteer study by Morra et al.’

In previous clinical trials, the maximum systemic
bioavailability of topical salicylate or methylsalicylate
reported was around 25% in healthy volunteers.”?
The calculated systemic bioavailability of dermal
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methylsalicylate in our study was 19-45%, which was
also comparable to previous findings.

The reason of such erratic dermal absorption of topical
methylsalicylate is not clear. One possibility is that
topical analgesic balm may cause mild local burn injury
or dermatitis. This would in turn impair the barrier
function of the skin, causing unpredictable systemic
absorption of the methylsalicylate. This can also explain
why 2 volunteers had delayed rise and peak of serum
salicylate levels, and 1 subject had initial fluctuating
levels. The thickness of skin is variable in different
subjects, which might contribute to such findings as

well.

The serum salicylate levels in 3 volunteers (B, D
and E) demonstrated a rising trend while reaching
the end of our study period (8 hours). The levels
might continue to rise and reach a higher true peak
level beyond 8 hours if the measurement time was
prolonged. Postulated from our findings, it is
expected that a much higher or even toxic salicylate
level may be reached with application of a larger
amount of the ointment or for a longer period of

time.

Limitation

This was a voluntary study on young and healthy
subjects only, and might not be representative of the
whole population, especially those elderly or sick
patients, or those with dermatological problems.

Moreover, as mentioned above, the study period was
limited to 8 hours only. The true effect of local
application of methylsalicylate beyond that period
was not examined. Our study did not show the
pharmacokinetics of regular or cumulative application
of the methylsalicylate ointment. Indeed, it is a
common practice among the elderly and athletes to
have repeated application. Due to outdoor activities
or hot environment, they may not be aware of the
irritating effect of the ointment, resulting in toxic
application.
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Conclusion

Our study found that dermal application of massive
amount of analgesic balm may cause unpredictable
absorption of methylsalicylate. Patients and physicians
should be aware of its potential risk. Advice should be
given to patients to follow the suggested instructions

in its use.

References

1. CBS News. Teen death blamed on muscle cream: track
star's death caused by methyl salicylate, medical
examiner says. [New York, 2007 Jun 9]. [cited 2009
Nov 16]. Available from: http://www.cbsnews.com/
stories/2007/06/09/health/main2907355.shtml?
source=RSSattr=Health 2907355

2. Raschke R, Arnold-Capell PA, Richeson R, Curry SC.
Refractory hypoglycemia secondary to topical salicylate
intoxication. Arch Intern Med 1991;151(3):591-3.

3. Pec], Strmenova M, Palencarova E, Pullmann R,
Funiakova S, Visnovsky P, et al. Salicylate intoxication
after use of topical salicylic acid ointment by a patient
with psoriasis. Cutis 1992;50(4):307-9.

4. Abdel-Magid EH, el-Awad Ahmed FR. Salicylate
intoxication in an infant with ichthyosis transmitted
through skin ointment - a case report. Pediatrics 1994;
94(6 Pt 1):939-40.

5. Brubacher JR, Hoffman RS. Salicylism from topical
salicylates: review of the literature. ] Toxicol Clin Toxicol
1996;34(4):431-6.

6. Chiaretti A, Schembri Wismayer D, Tortorolo L, Piastra
M, Polidori G. Salicylate intoxication using a skin
ointment. Acta Paediatrica 1997;86(3):330-1.

7. Levy G. Clinical pharmacokinetics of aspirin. Pediatrics
1978;62(5 Pt 2 Suppl):867-72.

8. Levy G, Yaffe S]. Relationship between dose and
apparent volume of distribution of salicylate in children.
Pediatrics 1974;54(6):713-7.

9. Morra P, Bartle WR, Walker SE, Lee SN, Bowles SK,
Reeves RA. Serum concentrations of salicylic acid
following topically applied salicylate derivatives. Ann
Pharmacother 1996;30(9):935-40.

10. Cross SE, Anderson C, Thompson M]J, Roberts MS. Is
there tissue penetration after application of topical
salicylate formulations? Lancet 1997;350(9078):636.

11. Schwarb FP, Gabard B, Rufli T, Surber C. Percutaneous
absorption of salicylic acid in man after topical
administration of three different formulations.
Dermatology 1999;198(1):44-51.

12. Martin D, Valdez ], Boren J, Mayersohn M. Dermal
absorption of camphor, menthol, and methyl salicylate
in humans. J Clin Pharmacol 2004;44(10):1151-7.



