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Interaction between thiazides and lithium

Prof.  Jirina Martinkova, MD, PhD, Charles University in Prague, Faculty of Medicine in Hradec Králové, Department of Pharmacology. Hradec Králové, 

Ivan Tuma, MD, PhD, Teaching Hospital, Dept of Psychiatry, Hradec Kralové, The Czech Republic.

The patient was a 60 year-old woman who was brought to the emergency room (at 17:00 hrs) after she was found on the floor of her home by  her daughter.

Patent´s  history: 

Because of bipolar disorder  the patient has been treated by a psychiatrist for 10 years. Her affective disorder was well controlled  with 300 mg of lithium carbonate (Li) twice daily. For routine follow-up  she was seen by her psychiatrist four weeks ago. No problems were reported. Two weeks before her admission, the patient was seen by her primary care physician who newly diagnosed hypertension and prescribed  hydrochlorothiazide (125 mg per day). 

Present  patient´s state:

A general physical examination found: severe  tremor, dysarthria, ataxia, neuromuscular irritability, muscle rigidity, vertical nystagmus, apathy, impaired consciousness (disorientation to time and place). 
Plasma laboratory studies revealed: mildly elevated plasma sodium and chloride measures to 155 mEq/L and 120 mEq/L, respectively. She had a slight metabolic acidosis.The remainder of routine laboratory studies, thyroid functions and urine toxicology screen were negative. ECG showed no signs of Li toxicity (bradycardia,T-wave depression), a chest radiogram was negative.

Question 1.

Should be  plasma concentration of Li and chlorothiazide checked as well ?

a.  Yes, both of them.

b. Yes, that of chlorothiazide.

c. Yes, that of Li only.

Answer 1.

a. False.

b. False.

c. True. There are at least three reasons for therapeutic drug monitoring (TDM): 

· large interpatient variability in reponses to Li

· a direct relationship that exists between Li concentration in plasma and its pharmacological and toxic effects, i.e. therapeutic range of plasma concentrations has been established.

· therapeutic  monitoring of plasma lithium concentrations is considered mandatory to keep patients within the therapeutic range mainly at the beginning of Li therapy and also when another drug is co-administered. 

Therapeutic drug monitoring (TDM) of Li revealed : Li plasma concentration of 3,0 mEq/L.
Question  2.

How do you evaluate the Li plasma concentration checked  approx. 11 hours after the last dose which was probably taken in the morning?

a. within normal range

b. subtherapeutic one

c. Li intoxication

Answer  2.

a. False

b. False

c. True.  The therapeutic range (window) of lithium is narrow. A range of  0. 5-1.25 mEq/L  in samples obtained 12 hours after dosing has been recommended for acute treatment as well as for prophylaxis. The value found in this patient suggests Li intoxication. 

Question 3.

Are there other common features of Li intoxication?

a.  Yes. The symptoms found by general physical examination (see patient´s state) are often ascribed to Li intoxication.

b. No. 

Answer  3.

a. True.Tremor is relatively frequent when litihum reaches therapeutic doses and is usually of little clinical consequence. Other neurologic symptoms, such as ataxia, dysarthria,  or neuromuscular irritability may signify intoxication. Choreoathetosis  is also seen. 

b. False. 

Question 4. 

What was the cause of increase in Li plasma concentration?

a.  drug interaction between hydrochlorothiazide and lithium

b. noncompliance by the patient. She probably took a higher dose as part of a suicide attempt. That is why you will be interested in speaking to her family to get further information 

c.  it can be acute renal disorder due to hypertension.

Answer  4.

a. True. Li intoxication developed in our patient as a result of the addition of the diuretic to her stable medication regimen. This pharmacokinetic drug interaction has been many times reported in the literature.

b. True. This is possible but speaking with her family provides no support for this possibility. Chose another one.

c. False. There is no sign of it. 

Question 5. 

What main mechanism takes place in this drug interaction? Hydrochlorothiazide

a. inhibits metabolic transformation of Li in the liver by about 50%.

b. causes natriuresis and an increase in Li plasma concentrations by a decrease  in renal clearance of Li by about 25%, so that doses need to be reduced. 

c. increases the access of Li to its selective receptor sites.

Answer  5.

a. False. Li does not undergo metabolism.

b. True. Sodium depletion due to thiazides reduces the rate of excretion by increasing the reabsorption  of lithium by the proximal tubule, and thus increases the likehood of toxicity. Renal disease also predisposes to lithium toxicity.

c. False.

What do you recommend for the patient´s treatment now?

How will you manage Li intoxication? How will you eliminate the cause of Li intoxication ?

Question 6.

Li plasma t 1/2  = 20 h. This means that 20 h is needed for Li plasma concentration to fall  from  3.0 mEq/L (found at patient admission to hospital) to approx. 1.5 mEq/L (value higher than the upper limit of the Li therapeutic window). After the next 20 h interval Li plasma concentration will reach  approxim. 0.75 mEq/L. Is it reasonable to wait unless plasma concentration reaches that low desirable value? 

a. No, we have to use a rapid and effective method to decrease Li plasma concentration in a shorter time interval. The best way is hemodialysis.

b. Hemodialysis is not an effective method to increase Li elimination  because of  Li´s high binding to plasma protein (80%). Hydration (IV saline) and diuresis with osmotic or loop diuretics (for example furosemide or ethacrynic acid) will be fully effective to treat this intoxication.

Answer 6.  

a. True. Li is generally taken up by the brain more slowly than by other organ systems, accumulates intracellularly, and then concentrations  persist at higher values than those in plasma (also sustained released formulations of Li may have been used). These facts can partialy explain the latent period to onset of symptoms of intoxication on one hand, and the lag time to their disappearance on the other hand. What is more, hemodialysis needs to be repeated, since tissue stores of lithium may cause a rebound in the plasma level or the slow-release formulas of lithium are still being absorbed. That is why we have to use more effective method to increase the rate of Li elimination from the body. 

      Hemodialysis is indicated if Li plasma concentration is >3 mEq/L, or if this value     

      lies within the range of 2-3  mEq/L and patient is deteriorating or if the initial Li plasma  

      concentration has not decreased by 20 % in 6 hours (with patient´s hydration and enhaned  

      diuresis). 

      The goal is to reach Li plasma concentrations  <1 mEq/L 8 hours afer dialysis is  

      completed.  

b. False. Li does not bind to plasma proteins. Hydration (IV saline) and  diuresis with osmotic or loop diuretics  may be effective in mild cases of intoxication, because Li is mainly eliminated via the kidney. This moderate  intoxication  needs more rapid and effective approach.

Commentary: Stomach lavage and hemodialysis were carried out. The patient was given hydration (IV saline) with osmotic diuretics. After 8 h, the patient´s Li concentration in plasma decreased to 0.9 mEq/L. She was alert. The patient´s electrolyte abnormality and metabolic acidosis were corrected within 24 h after admission. 

Question 7.

What should be next decision related to the continuation of maintenance therapy of bipolar disorder and hypertension after recovery from lithium intoxication? 

a. Avoid thiazides. Other antihypertensive agents (for instance betablockers) should be taken. Restart lithium prophylaxis

b. Avoid lithium. Another therapeutic agent for bipolar disease and mania should be chosen. Restart maintenance treatment on thiazides.   

Answer 7.

a. True. Patient was very well stabilized on lithium. Lithium discontinuation could lead to the high risk of subsequent relapse and faster cycling of the disorder. The thiazides can be replaced by another safer antihypertensive drug safer in terms of interaction with lithium.

b. False.
Conclusion: Lithium toxicity is produced by an excess of lithium. The acute toxic state affects predominantly the central nervous system. That is why the appearance of any new neurologic or psychiatric symptoms during treatment is a reason for stoping the drug and monitoring plasma concentrations. Lithium plasma concentration can be increased by drug-drug interaction with thiazide diuretics (as well as many nonsteroidal anti-inflammatory drugs. Inexplicably aspirin and ibuprofen are reported not to do this). Mild lithium toxicity is usually benign, while moderate and severe intoxication can be life threatening. Severe intoxication may produce delirium, seizures, coma, and death. The first line treatment for these cases is repeated hemodialysis. If needed tremor can be treated with beta-blockers (for example propranolol).

Generaly, try to obtain the lowest effective lithium level. Avoid combination of lithium with thiazide diuretics and nonsteroidal anti-inflammatory drugs. Notice patients at risk of dehydration and low salt intake. In any case of lithium intoxication rule out suicidal self overdose by careful consideration of information from parents and family.
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