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Procedure 

  
Document application: NHS Grampian  
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NHS Grampian Guideline For Therapeutic Drug Monitoring (TDM) In 
Adults 

 
Purpose 
 
The aim of this guideline is to assist healthcare professionals with identifying therapeutic 
ranges, optimum sampling times, and signs of toxicity for medications that may require 
therapeutic drug monitoring (TDM), and to provide assistance with interpretation of results.  
 
The aim of TDM is to provide information that assists in achieving rapid and optimum 
treatment.  In general, routine drug monitoring is not required (exceptions: lithium, 
ciclosporin, IV aminophylline – see below) but rather are taken to resolve a specific clinical 
problem, e.g. inadequate response, signs of toxicity. 
 
Please see separate guidance for therapeutic drug monitoring of antibiotics. 
 
Considerations when reviewing TDM 
 
When reviewing a drug monitoring result, the following must be considered to avoid 
misleading results: 
 
1. For dosage adjustment guidance, sampling at ‘steady-state’ is essential (unless 

confirming toxicity) and thus at least four elimination half-lives must have elapsed 
since the last change of maintenance dose.  Information in Table 1 below under the 
heading ‘When to monitor after initiation or dose change’ suggests the time to allow 
before sampling, based on the time it takes to achieve ‘steady state’, assuming no 
loading dose has been given.  

 
Note: Loading doses are sometimes given to allow ‘steady state’ levels to be 
achieved more rapidly.  Following a maintenance dose increase, if levels are taken 
prior to steady-state being achieved, the drug concentration measured may still be 
sub-therapeutic. The resultant dose increase could result in toxic levels once steady 
state is reached.  

 
2. Samples must be taken at an appropriate time during a dose interval.  Interpretation 

of most results is made in relation to the therapeutic range but clinical decisions 
should not be based on drug concentrations alone and full account must be taken 
of individual patient requirements and circumstances.  The range is only a 
guideline derived from a normal population and some patients will respond or exhibit 
toxicity outside the expected ranges. Drug levels can be affected by factors such as: 
• Age 
• Drug interactions 
• Protein binding 
• Drug metabolism  
• Liver and/or renal impairment may reduce clearance and increase the risk of 

toxicity, especially after a dose increase.  
• Time to steady state may be prolonged in some patients, e.g. the elderly, or 

those with renal or liver impairment. 

https://www.nhsgrampian.org/service-hub/medicines-management/antimicrobial/A-Z-antimicrobial-policies-and-guidance/
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3. Appropriate specimen collection time and documentation is vital. The request should 
indicate dose, times of doses and sampling time.  Information on suspected non-
compliance can be useful. See the Laboratories page for requirements on specimen 
containers. 

 
Analysis of TDM 
 
• Drug levels are analysed on a daily basis except for ciclosporin which are analysed on 

Tuesday and Friday.  
• Results can be obtained electronically via TrakCare, SCI-store or Integrated Clinical 

Environment (ICE).   
• Any enquiries regarding laboratory analysis can be obtained from Clinical Biochemistry 

on 51122.  
• Help in interpretation of the results and dose adjustments for individual patients can be 

obtained from your Clinical Pharmacist, the Medicines Information Service (Ext 52316) 
or out of hours, from the On-call Pharmacist via switchboard.   

 
 
 
 
 
 

http://nhsgintranet.grampian.scot.nhs.uk/depts/Laboratories/Pages/default.aspx
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Table 1 
Medicine Therapeutic range When to monitor 

after initiation or 
dose change  
(assuming no 

loading dose given) 

Optimum sampling time Common signs and symptoms 
of toxicity 
 

 
Aminophylline 
IV infusion 

 
10 - 20mg/L 

(as theophylline) 
 

(5 - 15mg/L may be 
effective) 

 

 
Daily 

 
4 - 6 hours after starting 
infusion.  Stop infusion for 15 
minutes prior to sampling. 
(see local Respiratory 
protocol for more 
information). 
 

 
Nausea, vomiting, restlessness, 
agitation, dilated pupils, 
tachycardia, arrhythmias, 
hyperglycaemia, hypokalaemia. 

 
Carbamazepine 

 
4 - 12mg/L 

 
Routine monitoring of 

plasma 
carbamazepine 

concentrations is not 
recommended; 

however, levels may 
be useful where the 

patient: 
 

• Experiences a loss 
of condition control 

• Becomes pregnant. 
• Has poor 

adherence. 
• Has suspected 

toxicity. 
 

 
1 - 2 weeks after 

initiating treatment 
 

At least 4 days after 
a dose change in a 

patient on 
established therapy. 

 
Pre-dose (trough). 

 
Nausea, vomiting, dizziness, visual 
disturbances, drowsiness, 
arrhythmias, hyponatraemia, CNS 
depression, hallucination, agitation, 
retention of urine. 

http://guidance.nhsg.grampian.scot.nhs.uk/sites/grampian_guidance/Pages/Aminophylline%20in%20Acute%20Severe%20Asthma%20and%20COPD.aspx
http://guidance.nhsg.grampian.scot.nhs.uk/sites/grampian_guidance/Pages/Aminophylline%20in%20Acute%20Severe%20Asthma%20and%20COPD.aspx
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Medicine Therapeutic range When to monitor 
after initiation or 

dose change  
(assuming no 

loading dose given) 

Optimum sampling time Common signs and symptoms 
of toxicity 
 

 
Ciclosporin 

 
Varies with 
indication, 

seek specialist 
advice. 

 
4 days 

 

 
Oral: pre-dose (trough) 
IV: sampling time not critical. 

 
Vomiting, drowsiness, headache, 
tachycardia, nephrotoxicity, 
hypertension. 

 
Digoxin 

 
0.5 - 1.0 

micrograms/L 
 

Note: If being used 
for dysrhythmia in 

the absence of heart 
failure, a range of 

0.5 – 2.0 
micrograms/L may 
be appropriate, but 

ensure the patient is 
monitored for 

clinical signs of 
toxicity. 

 

 
7 days 

 
Pre-dose (trough) preferred 
but at least 6 hours after 
dose. 

 
Anorexia, arrhythmias, vomiting, 
dizziness, diarrhoea, visual 
disturbances. 
 
 

 
Lithium 

 
Maintenance: 

0.4 – 1.0mmol/L 

 
5 - 7 days 

 
12 hours after dose 

 
Tremor, nausea, diarrhoea, ataxia, 
dysarthria, polyuria, confusion, 
blurred vision, nystagmus, muscle 
weakness, drowsiness.  
See local Shared Care 
Arrangement and national 
guidance document. 

https://www.nhsgrampian.org/globalassets/foidocument/foi-public-documents1---all-documents/sca_lithium.pdf
https://www.nhsgrampian.org/globalassets/foidocument/foi-public-documents1---all-documents/sca_lithium.pdf
https://www.sehd.scot.nhs.uk/cmo/CMO(2019)04.pdf
https://www.sehd.scot.nhs.uk/cmo/CMO(2019)04.pdf
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Medicine Therapeutic range When to monitor 
after initiation or 

dose change  
(assuming no 

loading dose given) 

Optimum sampling time Common signs and symptoms 
of toxicity 
 

 
Phenobarbital 
(phenobarbitone) 

 
10 - 40mg/L 

 
Monitoring plasma 
concentration may 
be less useful than 

with other 
medications as 

tolerance occurs.  
 

 
14 days 

 
Oral: Pre-dose (trough) 
preferred but sampling time 
not critical 
 
IV: Pre-dose (trough) 
preferred but sampling time 
not critical as long as it is at 
least 1 hour after the infusion 
ends   
 

 
Drowsiness, nystagmus, ataxia, 
dysarthria, disinhibition. 

 
Phenytoin 
 
 
Note: The 
interpretation of 
phenytoin levels in 
patients with low 
albumin requires 
an additional 
calculation. 
 
 
 
 

 
5 - 20mg/L 

(see below). 

 
Time to steady state 
can be prolonged.  

When initiating, 
sample at day 3, 

day 6 and day 13. 

 
Oral: Pre-dose (trough) 
preferred but sampling time is 
not critical. 
 
IV: Pre-dose (trough)  
 
 
 
 
 
 

 
Ataxia, slurred speech, nystagmus, 
confusion, hyperglycaemia. 
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Medicine Therapeutic 
range 

When to monitor 
after initiation or 

dose change  
(assuming no loading 

dose given) 

Optimum sampling time Common signs and symptoms 
of toxicity 
 

 
Sodium Valproate 

 
There is no 
meaningful 

reference range. 
Usually levels are 
used to confirm 

compliance only. 
Dose should be 

based on 
response. 

Typical levels 
may fall in the 

range 
40 - 100mg/L in 
therapeutic use, 
but this should 

not be seen as a 
target range. 

 
3 - 5 days 

 
Pre-dose (trough). 

 
Nausea, vomiting, dizziness, 
tremor, muscular hypotonia, 
hyporeflexia, miosis. 

 
Tacrolimus 

Varies with 
indication, 

seek specialist 
advice. 

3 days after initiation.  
 

Sample 7 days after a 
dose change. 

 
Pre-dose (trough). 

Tremor, headache, nausea, 
vomiting, urticarial, lethargy, 
hypertension, infections.   

 
Theophylline 
Oral 
 

 
10 - 20mg/L 

 
Sample 5 days after 

starting treatment, and 
3 days after any dose 

adjustment. 

 
Pre-dose (trough) or at least 
6 hours post dose. 

Nausea, vomiting, tachycardia, 
arrhythmias, haematemesis, 
hypotension, hypokalaemia, 
hypertonia, exaggerated limb 
reflexes, convulsions.  
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