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Depression is one of the most prevalent disorders seen 
in primary care. About 50% of depression is treated in 
general medical settings. Although depression is highly 
treatable, incomplete response to a single antidepressant 
is common. We describe two clinical cases in which anti­
depressant augmentation was a therapeutic option and 
lithium carbonate was an appropriate choice. A brief re­

view of the practical aspects of the clinical pharmacology 
of lithium is included. Lithium is a well-tolerated, sate, and 
effective medication for antidepressant augmentation.
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Depression is one of the most common medical disorders 
seen in primary care.1 Kamerow2 estimated that 30% of all 
primary care patients have depressive symptoms. Even 
mild levels of depression carry grave consequences for 
economic productivity, interpersonal stability, and so­
matic discomfort.3-5 The primary goal of treatment for 
the family physician is complete relief of depressive symp­
toms and prevention of recurrence over time. According 
to the Agency for Health Care Policy and Research 
(AHCPR) Clinical Practice Guideline for Depression,6 
40% to 60% of patients with depressive symptoms remit 
with the first antidepressant medication. The American 
Psychiatric Association7 has estimated that, for patients 
who continue their medication, the rate of response to 
antidepressant therapy is as high as 60% to 70%. The rate 
of complete remission, however, may be substantially 
lower.7

It is unclear why depression fails to remit on a single 
antidepressant medication. Possibilities include inade­
quate drug dosage, inadequate drug trial duration, med­
ical noncompliance, substance abuse, medical conditions 
comorbid with depression, presence of a severe personal­
ity disorder, misdiagnosis, or primary (idiopathic) nonre-
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sponse.6’8 The most common cause of treatment failure is 
undertreatment; therefore, it is advisable for physicians to 
follow established guidelines for adequacy of medication 
dose and duration of treatment.8

When an adequate trial of an initial antidepressant 
fails to produce full remission of depressive symptoms, the 
choice usually becomes one of either switching to another 
single antidepressant medication or augmenting the pri­
mary antidepressant with a second medication. Clinicians 
may have individual preferences for one modality or the 
other, but, according to Phillips and Nierenberg,8 no 
available research data suggest that one modality is better 
than the other. The advantages of augmentation over 
switching primary medications are numerous: patients 
have reached therapeutic levels on the initial antidepres­
sant, are accustomed to any side effects, and often show a 
partial response to the first antidepressant that might be 
eliminated if the first antidepressant were to be discontin­
ued. Additionally, augmentation may provide symptom 
remission more quickly than switching to another primary 
medication.9’10

Lithium carbonate is considered a drug of first choice 
for antidepressant augmentation, unless contraindica­
tions exist for its use.7’11’12 Randomized controlled trials 
have established its clinical usefulness in the treatment of 
unipolar and bipolar patients.9’13’14 Many clinicians con­
sider lithium the most effective adjunct in the treatment of 
major depression, and when used in an augmentation 
role, it has been reported to be effective in about 50% of 
nonresponders to a single antidepressant.7’13
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Case Reports

C ase 1

The first case involved a 35-year-old mother of three 
children who often had difficulty with depression and 
anxiety. She remembered periods of severe symptoms as 
early as her high school years.

When she was depressed, which occurred approxi­
mately every 6 months, she tended to sleep and eat more, 
although duties at home made it inconvenient to sleep 
more. She had recurrent headaches, occasionally accom­
panied by nausea and vomiting, and her premenstrual 
period could be disabling. During the week when she was 
premenstrual, she experienced migraine headache occa­
sionally severe enough to make her seek parenteral pain 
relief. These headaches were treated with meperidine hy­
drochloride and promethazine hydrochloride on four oc­
casions over 2 years. She smoked but did not drink alco­
holic beverages (her father was a recovering alcoholic). 
Nothing suggested that she overused any medicine except 
acetaminophen and ibuprofen, which she took daily.

She presented during the week before her menses 
complaining o f a “ headache that needed a shot.” Her 
scores on the Zung depression scale15 and the Zung anx­
iety scale16 reflected moderate levels of both depression 
and anxiety. She was not suicidal because of stated reli­
gious convictions. She maintained that her “ down” times 
generally lasted 2 or 3 months and then subsided. Further 
history revealed that she had experienced a particularly 
severe period of depression after the death of her mother. 
A physician prescribed amitriptyline hydrochloride to 
“ regulate her sleep” and relieve some anxiety. Side effects 
prevented dose titration beyond 50 mg per day.

Because the patient had a tendency toward hyper­
somnia and overeating during depression, she was given 
samples of fluoxetine hydrochloride 20 mg daily and an 
appointment for a 2-week follow-up. On follow-up, she 
felt significantly more energetic and calm, noticing less 
frequent headaches. Mild nausea was the only side effect 
mentioned. She received a prescription for 1 month of 
fluoxetine and an appointment for a 4-week follow-up.

One week before her appointment, she called the 
office to complain of headaches, nerves, and frequent cry­
ing. Fluoxetine had worked well until the previous week, 
when her symptoms had reappeared and intensified. The 
dose of fluoxetine was increased to 40 mg per day, which 
resulted in 1 or 2 weeks of improvement followed by a 
resurgence of depressive symptoms. The addition of lith­
ium carbonate 300 mg twice daily produced a return of 
the antidepressant response, beginning about 72 hours 
after lithium was initiated. Her headaches ceased, and she 
subsequently experienced no significant worsening of

mood during premenstruation. Her lithium level at this 
dose was 0.5 m E q /L  (0.5 m m ol/L). She experienced no 
side effects beyond polyuria and a transient metallic taste

C ase 2

In the second case, a 28-year-old man presented with a 
7-month history of depression characterized by daily fa- 
tigue, irritability, and lack of motivation. For 2 months 
he had been taking nortriptyline hydrochloride 100 mg 
daily prescribed by a local psychiatrist for treatment of 
depression. The patient reported that he had improved 
somewhat while taking the medication but that he was 
still struggling and did not feel like himself. He was an 
unmarried secondary school teacher considering divinity 
school. The psychiatrist, who attributed the patient’s lack 
of complete improvement to repressed homosexual feel- i 
ings, recommended psychotherapy in addition to contin-1 
uation o f the medication.

The patient experienced dry' mouth and mild consti­
pation, which was managed with increased fluid intake 
and a stool softener. A nortriptyline level obtained at the 
consultation visit measured 110 ng /m L  (418 nmol/L), 
well within the therapeutic window for nortriptyline of50 
to 150 ng /m L  (190 to 570 nm ol/L). His family histon j 
was positive for depression, but he had never been affected 
by the illness until the current episode. A thorough phys­
ical examination and laboratory' testing were unremark­
able. He did not smoke, occasionally drank alcoholic bet 
erages, and used marijuana socially once or twice a year.

Lithium augmentation in this case avoided a delay in 
response that would have been caused by weaning the i 
patient from the nortriptyline and reinstituting another! 
medication. It also bypassed the increase in undesirable 
side effects expected with an increase in nortriptyline dos­
age. The patient began lithium carbonate at 600 mg daily 
in divided doses and increased his dose to 900 mg daily 
after 1 week. At a 2-week follow-up visit, he reported i 
feeling significantly better. All symptoms of depression j 
resolved after 6 weeks o f combined nortriptyline and lith­
ium. His lithium level was 0.7 m E q/L  (0.7 mmol/L). He 
experienced some fine motor tremor that lessened on 
caffeine reduction and over time.

Pharmacology of Lithium
Lithium is a metal with chemical characteristics similar to j 
those of sodium, calcium, and magnesium. Lithium is 
rapidly and completely absorbed from the gastrointestinal | 
tract and is 95% eliminated by the kidneys. Peak serum j 
levels are attained in 2 to 4 hours. The half-life of the drug
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Table 1. Contraindications to Lithium Therapy in Patients 
with Preexisting Medical Conditions

Contraindicated
Renal tubular disease 
Acute myocardial infarction 
Myasthenia gravis 
Pregnancy, first trimester 
Breast-feeding

Requires close monitoring 
Renal failure
Cardiac conduction defects 
Parkinson’s disease
Pregnancy, second and third trimesters 

Caution
Tardive dyskinesia 
Dementia
Cerebellar disorders 
Diabetes mellitus 
Ulcerative colitis 
Psoriasis 
Senile cataracts

Adapted from  O ritz et a l‘7 with permission o f the publisher.

is 24 to 36 hours in persons with normal renal function 
and longer in patients with renal insufficiency.

The 24- to 36-hour half-life of lithium permits once- 
daily dosing in many patients. For other patients, peak 
serum levels reached shortly after dosing cause annoying 
side effects. Some patients may prefer dosing twice or 
three times daily. Following tolerance assessment, pa­
tients should be started on split doses of lithium and 
moved to a single daily dose, if desired. Some clinicians 
believe that the immediate-release lithium preparations 
cause more nausea than the sustained-release forms and 
that sustained-release preparations cause more diarrhea. 
These findings vary widely. Lithium is inexpensive in both 
forms but is relatively less expensive in the generic, imme­
diate-release tablets or capsules. No compelling reason 
exists to choose sustained-release lithium instead of im­
mediate-release lithium, at least in the initial prescription.

The total daily dose of lithium required for augmen­
tation varies. A dose of 300 to 600 mg per day may be 
sufficient, because augmentation is seen at lithium levels 
as low as 0.3 to 0.4 m E q/L  (0.3 to 0.4 mmol/L). To 
achieve standard therapeutic levels of 0.6 to 1.2 m Eq/L 
(0.6 to 1.2 m m ol/L) may require 600 to 1500 mg of 
lithium per day. It is appropriate to determine blood levels 
following dosage changes to confirm compliance and ad­
equacy of dose and whenever lithium toxicity is suspected. 
Patients on stable maintenance doses of lithium should 
have laboratory monitoring once or twice per year.

Table 1 summarizes the contraindications to lithium
use in patients with preexisting medical conditions. A 
general history and physical examination should be com­
pleted before dispensing lithium in order to exclude these

1 able 2. Recommended Pretreatment Laboratory 
Investigations Before the Initiation of Lithium Therapy

Electrolytes
Blood urea nitrogen, creatinine 
Blood glucose 
Liver function tests
Thyroid function, including thyroid-stimulating hormone
Complete blood count with differential
Urinalysis
Electrocardiogram (optional)

contraindicated conditions. Baseline thyroid and normal 
renal functions also should be established. Table 2 sum­
marizes the recommended baseline investigations. The 
purpose of testing renal function is to exclude hidden 
renal compromise that may affect lithium levels or to de­
tect a contraindication to lithium therapy. Blood glucose 
measurement may uncover diabetes mellitus. Testing for 
a baseline level of thyroid-stimulating hormone (TSH) is 
necessary'. An abnormal TSFI level would have profound 
implications in the treatment of a refractory depressed 
patient because both hypothyroidism and hyperthyroid 
ism may lead to refractory status. Additionally, chronic 
lithium therapy may cause hypothyroidism in some pa­
tients.

Most side effects of lithium are dose-related, mild, 
and transient (Table 3). In general, serum lithium levels at 
the lower end of the therapeutic range have been found to

Table 3. Side Effects of Lithium

Gastroinestinal 
Nausea, vomiting 
Diarrhea
Metallic or altered taste 
Increased salivation

Neuromuscular 
Muscle weakness 
Tremor
Easy fatigability

Central nervous system 
Confusion 
Disorientation 
Dysarthria 
Seizures
Impaired mentation 
Ataxia

Skin
Rash (relatively uncommon)

Renal
Polyuria
Polydipsia

Hematologic
Leukocytosis (mild, typically 11,000 to 15,000 white 

blood count/m m 3)
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be as effective as those in the higher range and are better 
tolerated by most patients.

Lithium has some important drug-to-drug interac­
tions, particularly with nonsteroidal anti-inflammatory 
drugs (NSAIDs) and diuretics.18 Both classes of interac­
tions can increase serum lithium levels and thus the po­
tential for toxicity. Lithium should be used with caution 
in patients taking benzodiazepines to avoid excessive se­
dation. Lithium also should be used cautiously with 
digoxin because of its theoretical effect on sodium pump 
activity, although Cooper and colleagues19 found no sig­
nificant interaction between the two drugs. The concom­
itant use of lithium and angiotensin-converting enzyme 
inhibitors has been reported to increase serum lithium 
levels.20

Lithium toxicity occurs on a continuum, with mild 
symptoms preceding more severe toxicity. Patients 
should be educated about these symptoms and cautioned 
to notify the physician promptly if they occur. Toxicity is 
suggested when mild tremor and gastrointestinal symp­
toms progress to sluggishness, ataxia, cognitive impair­
ment, vomiting, and weakness. Seizures may occur in 
cases of severe toxicity. Cessation o f lithium, rehydration, 
correction of electrolyte disturbances, seizure precau­
tions, and, in the most severe cases, dialysis are the treat­
ments of choice. Fluid replacement with saline should 
restore normal water balance; however, overhydration 
should be avoided because severe lithium toxicity may 
impair renal function.

l'he long-term effects of lithium therapy are a con­
cern for many physicians. Morphologic changes observed 
in the kidneys of patients treated with lithium in the 
1970s led to fears of nephrotoxicity.21 Large longitudinal 
and cross-sectional studies, however, showed that at ther­
apeutic doses, lithium has no effect on glomerular filtra­
tion rates.21’22 In these studies, renal morphologic 
changes were confined to the collecting ducts and distal 
tubule and were reversible.23 Less than 5% of patients 
maintained on long-term lithium therapy develop hypo­
thyroidism,24 but because subclinical or clinical hypothy­
roidism can trigger an episode o f affective illness, TSH 
monitoring once or twice per year is recommended. Re­
placement therapy with levothyroxine overcomes any def­
icit.

Lithium Use for Augmentation
The figure suggests a protocol for lithium augmentation. 
Patients should be fully informed of the common side 
effects of lithium, as well as their relationship to dosage. 
Knowing that lithium in lower doses is well tolerated and 
effective should be reassuring. Lithium may rarely exacer-

Figure. Protocol for lithium augmentation in the treatment of 
family practice patients with depression.

bate depressive symptoms when used in augmentation. If 
this complication occurs, patients should discontinue the 
medication and inform the physician.

The patient in the first case exemplifies elements of 
presentation, history, and response common to the man­
agement of depression. Since the goal of antidepressant 
therapy is to eliminate depressive symptoms, patients are 
not considered optimally treated until they achieve sus­
tained normal mood. This patient initially responded pos­
itively to therapy with fluoxetine, but the response ended 
rather abruptly. In her case, doubling the dose of fluox­
etine to 40 mg duplicated the nonresponse pattern. The 
abruptness of her deterioration suggested that the prob­
lem was not related to an inadequate dose of the antide­
pressant. The 6-week period of treatment may seem too 
brief to be conclusive until it is taken into consideration 
that she had previously achieved full remission of symp­
toms after only 2 to 3 weeks of treatment.

Lithium augmentation was particularly appropriate 
in this case for several reasons. Investigation of the pa-
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dent’s family history revealed a paternal aunt with undi­
agnosed features of bipolar disorder and a father with an 
entrepreneurial, energetic, driven personality'. The patient 
herself identified periods of extremely high energy' and 
activity occurring 1 or 2 days per month and lasting a 
maximum of 24 hours. These “ up” days occurred with­
out adequate cause and were followed by a period of 
particularly severe depressive symptoms lasting 1 or 2 
days. Her diagnosis was closer to bipolar II disorder, 
although she did not fully meet the criteria for this con­
dition.25 Her illness was in the “ soft” bipolar spectrum.26

The patient completed an initial 9-month treatment 
with fluoxetine and lithium. She declined a medication- 
free period because o f the recurrent nature of her de­
pression. As this report was written, after 22 months of 
maintenance fluoxetine and lithium, she remained asymp­
tomatic.

In the second case, the patient’s depression was non­
cycling or unipolar. His response to the nortriptyline was 
less than full remission, despite 8 weeks of adequate treat­
ment. Although lithium treatment may be more familiar 
for bipolar depressions, patients with nonbipolar illness 
also benefit from the drug. His response was not as rapid 
as that of the patient in the first case; however, he made 
steady progress and eventually gained complete recovery 
from depression without additional psychotherapy. Lith­
ium augmentation should not be considered a failure un­
til the patient has had 3 weeks of therapy at a serum level 
of 0.7 m E q/L  (0.7 m m ol/L) or higher.27

The patient in this case successfully discontinued 
therapy after an initial 9 months of treatment with both 
medications. About 9 months after discontinuing the 
medications, he experienced a relapse that again was suc­
cessfully treated with nortriptyline and lithium. After a 
second treatment period of 9 months, he elected to re­
main on both medications as maintenance therapy, and as 
of this report 15 months later, he was still asymptomatic 
on maintenance therapy.

References
1. Zung WW, Broadhead WE, Roth ME. Prevalence of depressive 

symptoms in primary care. J Fam Pract 1992; 37:337-44.
2. Kamerow DB. Anxiety and depression in the medical setting: an 

overview. Med Clin North Am 1988; 72:745-51.
3. Horwath E, Johnson J, Klerman GL, Weissman MM. Depressive 

symptoms as relative and attributable risk factors for first-onset 
major depression. Arch Gen Psychiatry 1992; 49:817-23.

4. Wells KB, Burnam MA, Rogers W, Hays R, Camp P. The course of 
depression in adult outpatients: results from the medical outcomes 
study. Arch Gen Psychiatry 1992; 49:788-94.

5. Wells KB, Stewart A, Hays RD, Burnam MA, Rogers W, Daniels M, 
et al. The functioning and well-being of depressed patients: results 
from the medical outcomes study. JAMA 1989; 262:914-9.

Vc

6. Depression Guideline Panel. Depression in primary care, vol 2: 
treatment of major depression. Clinical practice guideline, no. 5. 
Rockville, Md: US Department o f Health and Human Services, 
Public Health Service, Agency for Health Care Policy and Research, 
1993. AHCPR publication no. 93-0551.

7. Work Group on Major Depressive Disorder. Practice guideline for 
major depressive disorder in adults. Washington, DC: American 
Psychiatric Association, 1993.

8. Phillips KA, Nierenberg AA. The assessment and treatment of re­
fractory depression. J Clin Psychiatry' 1994; 55(suppl 2):20-6.

9. Price LH, Charner DS, Hcninger GR. Variability of response to 
lithium augmentation in refractory depression. Am J Psychiatry 
1986; 143:1387-92.

10. De Montigny C, Grunbert F, Mayer S, Feschenes JF. Lithium 
induces rapid relief o f depression in tricyclic antidepressant ding 
non-responders. Br J Psychiatry' 1981; 138:252-6.

11. Morton WA, Sonne SC, Lydiard RB. Lithium side effects in the 
medically ill. Int J Psychiatry' Med 1993; 23:357-82.

12. Kaplan HI, Dadock BJ. Synopsis o f psychiatry: behavioral sciences, 
clinical psychiatry. 6th ed. Baltimore, Md: Williams & Wilkins, 
1991.

13. Joffe RT, Singer W, Levitt A), MacDonald C. A placebo-controlled 
comparison of lithium and triiodothyronine augmentation of tricy­
clic antidepressants in unipolar refractory depression. Arch Gen 
Psychiatry 1993; 50:387-93.

14. Heninger GR, Charney DS, Sternberg DE. Lithium carbonate aug­
mentation of antidepressant treatment. Arch Gen Psychiatry' 1983; 
40:1335-42.

15. Zung WWK. Self-rating depression scale. Arch Gen Psychiatry 
1965; 12:63-70.

16. Zung WWK. A rating instrument for anxiety disorders. Psychoso- 
matics 1971; 12:371-9.

17. Ortiz A, Dabbagh M, Gershon S. Lithium: clinical use, toxicology, 
and mode of action. In: Bernstein JG. Clinical psychopharmacol­
ogy. 2nd ed. Boston, Mass: John Wright-PSG, 1984:111-44.

18. Hansten PD, Horn JR. Drug interactions: clinical significance of 
drug-drug interactions. 6th ed. Philadelphia, Pa: Lea Sc Febiger, 
1989:303-4.

19. Cooper SJ, Kelley JG, Johnston GD, Copeland S, King DJ, McDe- 
vitt DG. Pharmacodynamics and pharmacokinetics o f digoxin in the 
presence oflithium. Br J Clin Pharmacol 1984; 18:21-5.

20. Shionoiri H. Pharmacokinetic drug interactions with ACE inhibi­
tors. Clin Pharmacokinet 1993; 25:20-58.

21. Schou M, Hansen HE, Thomsen K, Vestergaard P. Lithium treat­
ment in Aarhus, 2: risk of renal failure and o f intoxication. Pharma­
copsychiatry 1989;22:101-3.

22. Schou M, Vestergaard P. Prospective studies on a lithium cohort, 2: 
renal function—water and electrolyte metabolism. Acta Psychiatr 
Scand 1988; 78:427-33.

23. Walker RG, Dowling JP, Alcorn D, Ryan GB, Kincaid-Smith P. 
Renal pathology associated with lithium therapy. Pathology 1983; 
15:403-11.

24. Maarbjerg K, Vestergaard P, Schou M. Changes in serum thyroxine 
(t4) and serum thyroid stimulating hormone (TSH) during pro­
longed lithium treatment. Acta Psychiatr Scand 1987; 75:217-21.

25. Dunner FL. A review of the diagnostic status o f “ bipolar II” for the 
DSM-IV work group on mood disorders. Depression 1993; 1:2- 
10 .

26. Akiskal HS, Mallya G. Criteria for the “ soft” bipolar spectrum: 
treatment implications. Psychopharmacol Bull 1987;23:68-73.

27. Nierenberg AA, Keck PE, Samson J, Rothschild AJ, Schatzberg AE. 
Methodological considerations for the study of treatment-resistant 
depression. In: Amsterdam JD. Advances in neuropsychiatry and 
psychopharmacology, vol 2: refractory depression. New York, NY: 
Raven Press, 1991:1-12.

The Journal o f Family Practice, Vol. 39, No. 4(Oct), 1994 383


