
International Journal of Pharmacology & Toxicology / 6(1), 2016, 25-28. 

25 | P a g e  
 

e - ISSN - 2249-7668 

                                                                                                              Print ISSN - 2249-7676 

THERAPEUTIC DRUG MONITORING (TDM) OF LITHIUM AT 

TERTIARY CARE CENTRE IN KASHMIR: 

A RETROSPECTIVE AUDIT OF 10 YEARS SERVICE 
 

Loan Gh Mohammad
1*

, Shabir Ahmad
2
, Shafiqa A.Tanki

3
 

 
1
Lecturer, Deptt. of Pharmacology, Govt. Medical College, Srinagar-190 010, Jammu and Kashmir, India.  

2
Sr. Resident, Medicine, Sher-I-Kashmir Institute of Medical Sciences, Srinagar,  Jammu and Kashmir 190011, India. 

3
Professor, Pharmacology, M.M.Medical College, Haryana, India. 

 

 

ABSTRACT 

Lithium remains a mainstay of treatment for bipolar disorders but dose individualization, measured of serum drug 

concentrations and monitoring for adverse drug reactions are vital in order to maximize therapeutic response as the patient has 

to take the drug for rest of his life for treatment and prophylaxes. Lithium has a narrow therapeutic index (0.4-1.2meq/L) and 

drug interactions, changes in diet and fluid intake, illness and compliance can all markedly affect serum drug concentrations, 

reducing therapeutic response or causing toxicity. The method of estimation is simple and accurate by flame photometry. The 

study was carried out from the sample of 16,679 consisting of 6,989 males (41.9%) and 9690 (58.09%). This data shows that 

physicians prescribe medicines about which they should know that narrow therapeutic index drug needs vigilance and 

optimizations while titrating the dose as per the levels so that the level is maintained within the therapeutic range. 
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INTRODUCTION 

Lithium is a drug of choice for bipolar disorders. 

It has a narrow therapeutic index so needs serum 

monitoring in the laboratory so as to correlate its 

concentration with the therapeutic effect [1]. Its 

therapeutic level is important as individual variation, poor 

compliance, renal disease, seasonal variation are important 

reasons to individualize the TDM, so as to optimize the 

dosage regimen. Therapeutic Drug Monitoring is an 

important tool to optimize the therapy for safety reasons 

having narrow therapeutic index [2]. Therapeutic Drug 

Monitoring is a complete system where there is a need of 

education from hospital personnel on appropriateness of 

serum sample collection, interpretation and proper use of 

serum drug levels in quantitative analysis. In clinical 

decisions, TDM has a role like it needs correct requisition  

 

form and correct sampling, patient compliance makes a 

success in optimization and reduces unnecessary costs [3].  

Regular lithium level monitoring, helps in better clinical 

management in poor compliance. It has been observed that 

12% requisition forms were incomplete and therefore 

could not be analyzed (4). TDM is subsequently interpreted 

to individualize and optimize patient’s dosage regimen 

and therapeutic outcome by maintaining drug 

concentration within a target therapeutic window [5]. 

Serum lithium concentration should be measured at least 

every 3-6 months after achieving stable therapeutic 

concentration. The lithium still remains a very useful drug 

in the treatment of manic-psychosis (MDP), irrespective of 

the recent advances in the field of psychiatry [6]. Lithium, 

because of its narrow therapeutic index and marked inter- 

 

Corresponding Author:- Loan Gh Mohammad Email:- lone_pharma@yahoo.com

 

International Journal of 

Pharmacology & Toxicology 
 

 

 

www.ijpt.org 

http://www.ijpt.org/


International Journal of Pharmacology & Toxicology / 6(1), 2016, 25-28. 

26 | P a g e  
 

individual variation, requires TDM in those patients who 

are on prophylaxis [7]. 

Variability in lithium levels has to be viewed 

with caution since it can affect the efficacy and safety in 

the patient. Seasonal variation in lithium levels have been 

reported in the literature from Italy, the Netherlands and 

the United States [8]. Seasonal variation in the incidence 

of psychotropic illness, like bipolar disorder, mania, 

depression and schizophrenia have been observed and its 

potential relation to temperature variation has been 

suggested [9]. Lithium concentration varies widely during 

a dosing interval representative single time point for serum 

monitoring was established for standardization. Although 

some how, arbitrary, the 12 hour post-dose time point was 

selected for this purpose because it avoids the highly 

variable absorption and distribution phases. The usual 

practice is to obtain the sample before the first lithium 

dose and 12 hours after the previous evening dose [10]. 

 

MATERIAL AND METHODS 

  The aim of this study was to evaluate the pattern 

of TDM of lithium in a tertiary care and compare the 

results as per season, sex at different concentrations. From 

the archived data in the Department of Clinical 

Pharmacology, SKIMS, Srinagar for a period of 10 years 

from 2003-2004 to 2012-2013, a total of 16,679 samples 

were analyzed, values were found normal in 11079 

(66,5%) therapeutic, low in 4143 (24.8%) sub-therapeutic, 

toxic in 553 (8.2%) and outliers 90 (0.5%).  Females 6429 

(58.03%) were in therapeutic range but 2589 (62.50%) 

were in sub-therapeutic range. Toxic levels are detected in 

347 (21.3%) out of 1629 samples in the age range of (61-

70) yrs. Sub-therapeutic levels are detected in 1930 

(41.8%) out of 4617 in the age range of (51-60) yrs. 

Maximum samples were obtained in autumn/winter season 

8974 (53.80%).  A sub-therapeutic level was obtained in 

this season and in females.  Samples were analyzed on 

flame photometer, a simple and accurate method in serum 

from the trough levels. 

The study was conducted in the department of 

Clinical Pharmacology, SKIMS, Srinagar a tertiary care 

centre in Jammu and Kashmir. Records were obtained of 

blood samples received and analyzed from March 2003-

2004 to September 2012-2013 from archived databank. 

Serum lithium < 0.40meq/L, 0.4–1.2 and >1.2meq/L were 

considered sub-therapeutic (low), therapeutic (normal) and 

toxic (high) respectively. One more group was formed 

during the compilation of data named as outliers. This 

group consisted of those levels which were not fitted in the 

groups mentioned above. The trend of serum lithium 

levels was calculated as percentage of patients in each of 

the four categories over the ten year period. 

TDM of lithium was carried out by simple and 

accurate method on digital flame photometer (129 

Systronics). Standard solution of 0.2 meq/L against 

reagent blank was adjusted as 20 on digital reading. The 

blank contains all electrolytes except Lithium. The serum 

sample 0.5 ml was diluted with distil water (0.5 ml 

serum+4.5 ml distil water) dilution of 1:10. The blood 

sample was centrifuged at 3000 rpm for 15 min for serum 

separation and was done on the same day after collection 

the sample. The flame photometer is still a gold standard 

for estimation of lithium and electrolytes. 

 

RESULTS 

Among the 16,679 samples analyzed over a 

period of ten years, values were normal in 11,079 (66.5%), 

low in 4.143 (24.8%), toxic in1367 (8.2%) and outliers 90 

(0.5%) as in (Table 1) which depicted the male and female 

percentage in this study as well. 

 

Table 1. Yearly distribution of samples in two different seasons 

Year Apr. to Sept. (with percentage) Oct. to Mar. (with percentage) Total 

2003-2004 408 (40.00) 612 (60%) 1020 

2004-2005 710 (63.33) 411 (36.67) 1121 

2005-2006 300 (27.88) 776 (72.12) 1076 

2006-2007 800 (46.79) 910 (53.21) 1710 

2007-2008 900 (47.12) 1010 (52.88) 1910 

2008-2009 800 (45.71) 950 (54.29) 1750 

20009-2010 900 (46.00) 1050 (54.00) 1915 

2010-2011 1050 (47.20) 1175 (52.80) 2225 

2011-2012 817 (44.71) 1010 (55.29) 1827 

2012-2013 1020 (48.00) 1105 (52.00) 2125 

Total 7705 (46.20) 8974 (53.80) 16679 

Patients were sub-classified as per age from 20-70 yrs. 4671 comprised of highest group in the age group of 51-60 yrs with 

male (44.25%) and (55.5% ) females and 1629 patients were lowest in the age group of 61- 70 yrs comprising (40.27%) male 

and (59.28%) females (Table 2).  
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Table 2. Age distribution in both genders 

Age (years) Total Male (percent) Female (percent) 

20-30 2804 1214 (43.30) 1590 (56.70) 

31-40 3790 1734 (45.75) 2056 (54.25) 

41-50 3839 1333 (34.72) 2506 (65.28) 

51-60 4617 2043 (44.25) 2574 (55.75) 

61-70 1629  656 (40.27) 973 (59.28) 

Total 16679 6980 (41.85) 9699 (58.15) 

Distribution of different levels depicted in Table 3 shows the percentage of therapeutic levels is 66.5% while as the level of 

outliers comprising of 90 is only 0.5% and the toxic level being 8.2%.   

 

Table 3. Distribution of different levels in both genders  

Different Levels Male (%) Female (%) Overall %age 

Level-1(therapeutic) 11079 4650 (41.97) 6429 (58.03) 66.5 

Level-2(subtherapeutic)4143 1554 (37.50) 2589 (62.50) 24.8 

Level-3 (toxic)1367 553 (40.40) 814 (59.60) 8.2 

Level-4 (outliers)90 22 (24.44) 68 (75.56) 0.5 

Highest normal or therapeutic levels were from the age group of 20-30 years (80.74%), low or sub-therapeutic levels were 

from 51-60 years (47.7%) and toxic or highest levels were in the age group of 61-70 years (21.3%). The outliers group was 

represented by those samples which were inconclusive in interpreting the results comprised of 61-70 years of 29 (1.8%) 

(Table4). 

 

Table 4. Distribution of different levels visi-a-vis age 

Age (yrs.) Total Therapeutic  

level-1 (%) 

Subtherapeutic 

Level-2 (%) 

Toxic level-3 

(%) 

Outliers 

 level-4 (%) 

20-30 2804 2264 (80.7) 415 (14.8) 110 (3.9) 15 (0.5) 

31-40 3790 2705 (71.3) 925 (24.4) 150 (4.0) 10 (0.3) 

41-50 3839 3110 (81.0) 420 (10.9) 290 (7.6) 19 (0.5) 

51-60 4617 2200 (47.7) 1930 (41.8) 470 (10.1) 17 (0.4) 

Yearly distribution of samples in two different seasons viz.  April to September and October to March (Table. 1) showed the 

trend of TDM of lithium increased from 2003-2004 to 2012-2013 with maximum in 2010-2011 of 2225 samples (47.20%) in 

spring/ summer and (52.80%) in autumn/winter. The lowest representation of samples were in 2003-2004 with a total of 1020 

(48.0%) in spring summer. Overall samples received in these ten years in spring/ summer were 7705 (46.20%) and 

8974(53.80%) in autumn/winter (Table.1). 

 

DISCUSSION 

Analysis showed (66.5%) of samples in normal 

range, (24.8%) sub-therapeutic, (8.2%) toxic and (0.5%) 

outliers. Normal range samples were not satisfactorily 

represented as there is a lack of awareness in physician 

community about the TDM programme. Subtherapeutic 

level is represented by large number of samples so the 

need is to increase the dosage to obtain the therapeutic 

level but to ensure that the level is maintained within the 

therapeutic level. Other studies have shown 6.8% of 

patients in toxic range [11] and 50% having low level of 

serum level [12]. In our study women had more toxic 

levels and sub- therapeutic levels as well. However, only 

27.8% of patients with excessive levels had signs and 

symptoms of toxicity and women were significantly more 

likely to have higher plasma levels [12]. Our study also 

showed almost the same results. Contrary to these findings 

there was no predisposition to lithium toxicity for either 

males or females. Coefficient of variation of our Na/K/Li 

analyzer was 1-2% which is in the acceptable range. 

Caution is needed in elderly patients who showed more 

toxic levels as the creatinine level increase with age and 

the drug is excreted unchanged through kidneys.  At the 

therapeutically effective limits, lithium increases urine 

output and decreases creatinine clearance in men with 

decrease in renal concentrating ability and can alter 

calcium homeostasis. Non-compliance with lithium 

therapy can lead to relapse of the patient. It shows genetic 

variability in pharmacokinetics, drug-drug interactions, 

and high levels can lead to adverse effects like long term 

neurotoxicity following poisoning [13,14,15]. Patients 

with nephrogenic diabetes inspedious, older age, abnormal 

thyroid function are susceptible to toxicity. This drug has 

its hazardous in pregnancy leading to increased rates of 

cardiovascular malformations and perinatal death [16]. 

This stresses the need of therapeutic drug monitoring of 

lithium. Unfortunately there is a un-necessary practice of 

TDM in some situations so is the need of awareness of 

physicians about this programme. Salivary lithium levels 

were tried for the TDM but there is a wide variation in 
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these levels because of adrenocortical and psychosomatic 

influences vary the results of estimations [17]. This could 

solve the problem of taking the sample without any 

problems. 

 TDM programme is a vital process to optimize 

the dosage in order to get the therapeutic accurate levels in 

patients.  Awareness and knowledge of this programme is 

needed in order to keep the patients and physicians aware 

as to how to draw the samples for TDM.  The outliers 

which are 0.5%, is because of wrong methods of taking 

samples from the patients.  As the trough level is needed 

for optimizing the routine analysis of lithium.   

 Thus monitoring of serum drug concentration of 

lithium indicates a pattern of awareness when using a drug 

having narrow therapeutic range.  TDM assisted 

psychiatric treatment is potentially useful and cost-

effective in decreasing adverse drug reactions and 

preventing lack of response (sub-therapeutic). Drug level 

monitoring and oral dose adjustment are required to avoid 

significant variation in serum lithium levels that can 

otherwise lead to toxicity or lack of efficacy due to 

seasonality, sex and age. 

 

ACKNOWLEDGMENT  

We thank Mr. J A Mir, Senior Technologist of 

SKIMS for providing estimation and TDM data for this 

study. 

 

REFERENCES 

1. D”Mello DA, MeNeil JA, Msibi B, Seasons and bipolar disorder, Ann. Clin Psychiatry 7(1), 1995,11-18. 

2. Yorbiko. Bullet in of Clinical Psychopharmacology, 23 (supplement 1), 2013, 519-520.  

3. Medhi B, Prakash O, Jose VM, Pradhan B, Chakrabarty S, Pandhi P S. Seasonal variation in plasma levels of lithium in 

the Indian population: Is there a need to modify the dose ?  Singapore Med J, 49(9), 2008, 724-727. 

4. Sharma S, Joshi S, Chadda RK. Therapeutic Drug Monitoring of lithium in patients with bipolar affective disorder: 

experience from a tertiary care hospital in India. Am J Ther, 16(5), 2009, 393-397. 

5. Birkett DJ. Therapeutic drug monitoring. Australian Prescriber, 20, 1997, 9-11. 

6. Cipriani A, Pretty H, Hawton K, Geddes JR. Lithium in the prevention of suicidal behaviour and cause mortality in 

patients with mood disorders : a systemic review of randomized trials. Am J Psychiatry, 162, 2005, 1805-1819. 

7. 8Causin C, SErretti A, Mandelli L, Lucca A, Smeraldi E. Seasonal variation of Lithium plasma levels. Psychiatry Res, 

111, 2002, 35-41. 

8. 9Shink K, Schaffer A, Levitt AJ, Boyle M. Seasonality in a community sample of bipolar, unipolar and control subjects. J 

Affect Disord, 86, 2005, 19-25 

9. Linder MW, Keek DE Jr Standard of Laboratory practice antidepressants drug monitoring. Clin Chem, 44, 1998, 1073-

1084. 

10. Mitchell PB, Therapeutic drug monitoring for the treatment of psychiatric medications. Br J Clin Pharmacol, 49, 2000, 

303-312. 

11. Webb AL, Solomon DA, Rayan CE. Lithium levels and toxicity among hospitalized patients. Psychiatry Ser, 52(2) 2001,  

229-231. 

12. Brodie MJ, Melntosh ME, Hardwork M, Therapeutic drug monitoring- the need for audit ? Scot Med J, 30(2), 1985, 75-

82. 

13. Mitchell PB. Therapeutic drug monitoring of psychotropic medications. Br J Clinical Pharmacology, 49(4), 2000, 303-

312. 

14. Camus M, Hennere G, Baron G, Peytavin G, Massias L, Mentre F et al. Comparison of Lithium concentrations in red 

blood cells and plasma in samples collected for TDM, acute toxicity, or acute chronic toxicity. Eur. J. Clin Pharmacol,  

59(8-9), 2003, 583-587. 

15. Travers EM. Misuse of therapeutic drug monitoring an analysis of causes methods for improvement. Clin Lab Med, 7(2), 

1987, 453-472. 

16. Marcus WL. Lithium a review of its pharmacokinetics, health effects and toxicology. J Environ Pathol Toxicol Oncol, 

13(2), 1994, 73-79. 

17. Khare UB, Sankaranarayanan A, Goel A. Khandelwal SK, Murthy RS. Saliva lithium levels for monitoring lithium 

prophlaxis of manic depressive psychosis. Int. J Clin Pharmacol Ther Toxicol, 21(9), 1983, 451-453. 

 


