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Pharmacologic management of essential tremor
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Case description
You are seeing Mr W., an 87-year-old man with long-
standing hypertension, chronic obstructive pulmonary 
disease (COPD), generalized anxiety, panic disorder, 
and essential tremor. His tremor was first diagnosed 
more than 25 years ago, after he had developed a 
slowly progressive, bilateral postural and kinetic 
hand tremor. His symptoms have been reviewed 
periodically over the years. A serious discussion of 
treatment options has not been required because 
his symptoms have not had much effect on his day-
to-day life. During today’s review of his COPD, Mr 
W. reports that he has been slowly experiencing 
increased disability over the past 6 months or so and 
would like help controlling his symptoms. He is now 
having difficulties with feeding, carrying his morn-
ing cup of coffee, completing crosswords, writing 
cheques, and other household tasks requiring pre-
cise hand movements. The tremor has also become 
socially embarrassing. Alcohol reduces his tremor, 
and as a result he has started having 2 glasses of 
wine with his supper. Pain seems to worsen his 
tremor. 

Mr W. has been taking 10 mg of tranylcypromine 
(a monoamine oxidase inhibitor [MAOI]) daily for 
more than 40 years for his anxiety, with good effect. 
Other medications include 10 mg of amlodipine daily 
and 25 mg of metoprolol twice daily for hypertension, 
salbutamol metered-dose inhaler 3 to 4 times daily 
as needed for shortness of breath, and budesonide-
formoterol combination inhaler (200 µg/6 µg) twice 
daily for COPD. He has had 3 acute exacerbations of 
his COPD in the past year, requiring treatment with 
both antibiotics and a systemic corticosteroid. The 
combination inhaler was started 8 months ago during 
his second exacerbation of the year. Recent labora-
tory tests included a normal thyroid-stimulating hor-
mone level. Unfortunately Mr W. continues to smoke, 
being in the contemplative stage of change. 

Bringing evidence to practice
When treating essential tremor, it is important to review 
medications that might worsen symptoms, explore non-
pharmacologic therapies, and consider medications to 
reduce symptoms.

Review medications that might worsen symp-
toms. Both the β-agonist (salbutamol) and the cor-
ticosteroid (prednisone for COPD exacerbations) are 
medications that might exacerbate a coexisting 

physiologic tremor, making Mr W.’s symptoms more 
bothersome.1 Similarly, his smoking (nicotine) and cof-
fee (caffeine) consumption could be contributing to his 
symptoms, and he should be educated appropriately 
about this. Addition of the combination inhaler 8 months 
ago seems to correspond chronologically with the wors-
ening of his tremor. It is possible that the formoterol 
component (a long-acting β2-agonist) is responsible. 
A long-acting inhaled anticholinergic (eg, tiotropium) 
would be a reasonable alternative to try. Furthermore, 
reviewing the prescribing information for tranylcypro-
mine, you note that tremor is a rare but potential side 
effect of this medication. It would be important to review 
the history of his generalized anxiety and panic disorder 
and the need for ongoing treatment. Possible options 
might include a trial of either holding or replacing this 
medication. Consider a 14-day washout period when 
switching from an MAOI to another agent.2 Although 
his alcohol use might help with his tremor, 14 drinks per 
week is at the upper limit of what is considered a safe 
drinking pattern.3 Furthermore, it is thought that tremor 
might temporarily worsen after the effects of alcohol 
have worn off. Mr W. should be counseled about this, as 
well as about the risks of self-medicating with alcohol. 
A formal screen for alcohol abuse or dependence would 
be prudent.

Explore nonpharmacologic therapies. Reviewing the 
RxFiles chart for essential tremor,* you note that non-
pharmacologic therapies such as relaxation techniques, 
ensuring adequate rest, hypnosis, and biofeedback can 
all be considered, although evidence for efficacy is more 
convincing for milder cases of tremor.4 Nonetheless, 
these would be beneficial to review, especially given Mr 
W.’s difficulties with anxiety, for which these therapies 
could also be helpful.

Consider medications to reduce symptoms. In discuss-
ing the use of medications to help with essential tremor, 
it is important to address the reality that no drug is yet 
available to entirely eliminate tremor. At best, medica-
tions can be expected to reduce tremor amplitude (not 
frequency) by about half in only 50% of people in whom 
they are tried.5 As these drugs can all have adverse 
effects (especially in the elderly), chronic pharmaco-
therapy should only be considered if there is functional 
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disability resulting from the tremor. This is clearly the 
case with Mr W. 

Both propranolol (a nonselective β-blocker) and 
primidone (a barbiturate anticonvulsant) are first-line 
treatment options (Table 14-17).18 Mr W.’s metoprolol 
(β1 selective β-blocker), which he is already taking 
for his hypertension, might be providing some relief. 
However, as a usual treatment dose is 50 to 100 mg 

twice daily, he is currently underdosed for treatment 
of essential tremor. Depending on his heart rate and 
blood pressure, increasing his metoprolol dose might 
be an option, though the evidence is stronger for a 
nonselective β-blocker such as propranolol, especially 
for long-term therapy. With a history of poorly con-
trolled COPD, the risks of switching Mr W. to a non-
selective β-blocker probably outweigh the benefits, 

Table 1. Drug treatment options for ET
CLass aND RoLE DRug DosE (oRaL) iN ET CosT/Mo, $ CoMMENTs

β-blockers
• First-line treatment in 
   moderate to severe limb 
   ET; might be helpful for 
   head tremor6

Propranolol 
• Inderal, generic

10-40 mg, 3 times daily 
120-160 mg LA daily 
Range: 60-320 mg/d

10 
40

• CI: asthma, uncompensated heart
   failure, low HR (< 50 BPM), low BP 
   (< 90 mm Hg)7

• SE: wheezing, headache, dizziness, 
   drowsiness, and insomnia;  
   decreased HR and BP 
• Lower amplitude not frequency 
   of tremors 
• Stronger evidence for propranolol, 
  a nonselective β-blocker

Metoprolol 
• Lopresor, generic

50-100 mg twice daily 
100 mg SR daily

15

Anticonvulsants
• Primidone is a first-line
   option in moderate to 
   severe limb ET, especially 
   for those who cannot  
   tolerate β-blockers
   (primidone more effective 
   than phenobarbital)8,9

•  Others second-line

Primidone 
• Mysoline, generic

62.5 mg at bedtime 
(increase by 62.5 mg 
every 7 d) 
125-250 mg 3 times 
daily 
Range: ≤ 250-1000 mg/d

10 
 
 
10-12

• SE: vertigo, ataxia, unstable gait, 
   drowsiness, headache, polyuria,  
   and rash; start with low dose
• Combination propranolol and 
   primidone occasionally useful

Topiramate 
• Topamax, generic

100-200 mg twice daily 
(Start: 25 mg twice daily 
to limit SE) 

100-150
• Effective in trials but high 
   dropout rates and poor  
   tolerance10,11

• SE: dizziness, unstable gait, 
   drowsiness, decreased weight,  
   paresthesia, confusion, and  
   difficulty with word finding 

Gabapentin 
• Neurontin, generic

400-600 mg 3 times 
daily 
(Start: 100-200 mg to 
limit SE)

66-115 • Limited trials; efficacy 
   inconsistent12-14

• SE: sedation, dizziness, fatigue, 
   drowsiness, and decreased libido;  
   abuse potential15

Benzodiazepines
•  Intermittent use for
    stressful situations that 
   make tremor worse

Clonazepam 
• Rivotril, generic

0.25-0.5 mg 3 times 
daily (up to 6 mg/d but 
increases sedation)

16 • Limited benefit for tremor, but 
   has hypnotic effect and might  
   help decrease anxiety 
• SE: tolerance, falls, dependence, 
   daytime sedation, and abuse  
   potential

Alprazolam 
• Xanax, generic

0.25-0.5 mg 3 times 
daily (average 0.75 
mg/d)

16

Other options Amantadine, atenolol, 
botulinum toxin A, 
clonidine, clozapine, 
flunarizine, 
levetiracetam,16 
methazolamide, 
phenobarbital, 
pregabalin,17 sotalol

Varies Varies None

BP—blood pressure, BPM—beats per minute, CI—contraindications, ET—essential tremor, HR—heart rate, LA—long acting, SE—side effects,  
SR—sustained release. 
Data from Jensen and Regier4 and Lyons and Pahwa.5
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especially because primidone is an effective alterna-
tive. The combination of primidone and propranolol 
has also been shown to provide benefits superior to 
those of either drug alone (with no additional adverse 
effects).19 Thus, simply adding primidone to Mr W.’s 
current regimen without holding the metoprolol would 
be a reasonable option.

One of the recognized difficulties with primidone is 
a high rate of intolerable side effects, especially in the 
elderly. The most common side effects (which some-
times resolve with continued use) are nausea, mal-
aise, and fatigue. Other common side effects include 
ataxia and vertigo. Low-dose initiation and slow titra-
tion to the lowest effective dose are recommended to 
help limit these troublesome side effects (Table 14-17). 
If used, Mr W. should be informed that primidone is 
a central nervous system depressant and should not 
be used in combination with alcohol. When initiating 
primidone, it is important to recognize that it induces 
cytochrome P450 isoenzymes and is therefore capa-
ble of increasing the hepatic clearance of many drugs. 
Consulting a clinical pharmacist or drug interaction 
resource would help to identify possible drug inter-
actions. In Mr W.’s case, the increased clearance of 
doxycycline might make it less useful in treating any 
future COPD exacerbations. Additionally, it would 
also be important to recognize that MAOIs, like his 
tranylcypromine, might inhibit primidone metabolism, 
potentially resulting in increased central nervous sys-
tem depression. This would not preclude the use of 
primidone, but a reduced dose might be required. 

Mr W.’s observation that pain seems to worsen his 
symptoms is consistent with reports in the literature that 
symptoms might be exacerbated by physical and emo-
tional stress, as well as by sleep deprivation.20

Bringing evidence to practice
•	 Low	primidone	doses	of	250	mg	daily	might	be	better	

tolerated and equally as effective as or more effective 
than high doses (ie, 750 mg daily).21 

•	 Primidone	 appears	 to	 be	 superior	 to	 its	metabolite	
phenobarbital in direct comparisons.22,23

•	 Both	primidone	and	propranolol	are	effective	in	essen-
tial limb (ie, hand) tremor.8,9 Propranolol might also be 
more effective for head tremor.6

•	 Other	drugs,	such	as	anticonvulsants	 (eg,	gabapentin,	
topiramate, pregabalin) and benzodiazepines, might 
be useful in select patients, although side effects are 
often an issue (Table 14-17). 

Dr Lees is an Assistant Professor of Academic Family Medicine at the 
University of Saskatchewan in Saskatoon. Mr Regier is Program Coordinator 
of the RxFiles Academic Detailing Program for Saskatoon Health Region. Mr 
Jensen is a pharmacist for the RxFiles Academic Detailing Program.

competing interests
RxFiles and contributing authors do not have any commercial competing 
interests. RxFiles Academic Detailing Program is funded through a grant from 
Saskatchewan Health to Saskatoon Health Region; additional “not for profit; not 
for loss” revenue is obtained from sale of books and online subscriptions.

correspondence
Mr Regier, Saskatoon Health Region, RxFiles Academic Detailing, c/o Saskatoon 
City Hospital, 701 Queen St, Saskatoon, SK S7K 0M7; telephone 306 655-8505; 
fax 306 655-7980; e-mail regierl@rxfiles.ca; website www.RxFiles.ca

references
1. Louis ED. Essential tremor. Lancet Neurol 2005;4(2):100-10.
2. Bezchlibnyk-Butler K, Jeffries JJ, editors. Clinical handbook of psychotropic 

drugs. 17th ed. Toronto, ON: Hogrefe & Huber; 2007. 
3. Dufour MC. What is moderate drinking? Defining “drinks” and drinking levels. 

Alcohol Res Health 1999;23(1):5-14. Available from: http://pubs.niaaa.nih.
gov/publications/arh23-1/05-14.pdf. Accessed 2010 Jan 7.

4. Jensen B, Regier L. Essential tremor (ET)—treatment options. In: RxFiles drug 
comparison charts. 7th ed. Saskatoon, SK: Saskatoon Health Region; 2008. 
Available from: www.rxfiles.ca/rxfiles/modules/druginfoindex/druginfo.
aspx. Accessed 2009 Dec 8.

5. Lyons KE, Pahwa R. Pharmacotherapy of essential tremor: an overview of 
existing and upcoming agents. CNS Drugs 2008;22(12):1037-45. 

6. Koller WC. Propranolol therapy for essential tremor of the head. Neurology 
1984;34(8):1077-9. 

7. Benito-Leon J, Louis ED. Essential tremor: emerging views of a common dis-
order. Nat Clin Pract Neurol 2006;2(12):666-78. 

8. Gorman WP, Cooper R, Pocock P, Campbell MJ. A comparison of primidone, 
propranolol, and placebo in essential tremor, using quantitative analysis. J 
Neurol Neurosurg Psychiatry 1986;49(1):64-8. 

9. Findley LJ, Cleeves L, Calzetti S. Primidone in essential tremor of the hands 
and head: a double blind controlled clinical study. J Neurol Neurosurg 
Psychiatry 1985;48(9):911-5. 

10. Connor GS. A double-blind placebo-controlled trial of topiramate (mean 
dose 333 mg/d) treatment for essential tremor. Neurology 2002;59(1):132-4. 

11. Connor GS, Edwards K, Tarsy D. Topiramate in essential tremor: findings 
from double-blind, placebo-controlled, crossover trials. Clin Neuropharmacol 
2008;31(2):97-103. 

12. Ondo W, Hunter C, Vuong KD, Schwartz K, Jankovic J. Gabapentin for essen-
tial tremor: a multiple-dose, double-blind, placebo-controlled trial. Mov Disord 
2000;15(4):678-82. 

13. Pahwa R, Lyons K, Hubble JP, Busenbark K, Rienerth JD, Pahwa A, et al. 
Double-blind controlled trial of gabapentin in essential tremor. Mov Disord 
1998;13(3):465-7. 

14. Gironell A, Kulisevsky J, Barbanoj M, López-Villegas D, Hernández G, Pascual-
Sedano B. A randomized placebo-controlled comparative trial of gabapentin 
and propranolol in essential tremor. Arch Neurol 1999;56(4):475-80. 

15. Reccoppa L, Malcolm R, Ware M. Gabapentin abuse in inmates with prior 
history of cocaine dependence. Am J Addict 2004;13(3):321-3.

16. Bushara KO, Malik T, Exconde RE. The effect of levetiracetam on essential 
tremor. Neurology 2005;64(6):1078-80. 

17. Zesiewicz TA, Ward CL, Hauser RA, Salemi JL, Siraj S, Wilson MC, et al. A 
pilot, double-blind, placebo-controlled trial of pregabalin (Lyrica) in the treat-
ment of essential tremor. Mov Disord 2007;22(11):1660-3.

18. Zesiewicz TA, Elble R, Louis ED, Hauser RA, Sullivan KL, Dewey RB Jr, et 
al. Practice parameter: therapies for essential tremor: report of the Quality 
Standards Subcommittee of the American Academy of Neurology. Neurology 
2005;64(12):2008-20. 

19. Koller W, Bianry N, Cone S. Disability in essential tremor: effect of treatment. 
Neurology 1986;36(7):1001-4.

20. Louis ED. Essential tremor. Clin Geriatr Med 2006;22(4):843-57.
21. Serrano-Dueñas M. Use of primidone in low doses (250 mg/day) versus 

high doses (750 mg/day) in the management of essential tremor. Double-
blind comparative study with one-year follow-up. Parkinsonism Relat Disord 
2003;10(1):29-33. 

22. Sasso E, Perucca E, Calzetti S. Double-blind comparison of primidone and 
phenobarbital in essential tremor. Neurology 1988;38(5):808-10. 

23. Sasso E, Perucca E, Fava R, Calzetti S. Quantitative comparison of barbitu-
rates in essential hand and head tremor. Mov Disord 1991;6(1):65-8.

RxFiles is an academic detailing program 
providing objective comparative drug 
information. RxFiles incorporates information 
from family physicians, other specialists, and 
pharmacists with an extensive review of the 
literature to produce newsletters, question-and-

answer summaries, trial summaries, and drug comparison charts. The RxFiles 
Drug Comparison Charts book and website have become practical tools for 
evidence-based and clinically relevant drug use information throughout 
Canada. For more information, go to www.RxFiles.ca.


