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Objective Therapeutic drug monitoring (TDM) is an accurate and reliable method to identify 

non-adherence to antihypertensive drugs. Although qualitative data are most important to 

determine non-adherence, quantitative data provide more insight into the dose at intake or time 

of intake. Therefore, the variance in quantitative values between patients derived by TDM, for 

eight antihypertensive drugs and four of their metabolites was studied.   

Methods In a previous study a TDM method for eight antihypertensive drugs and four of their 

metabolites (table 1) was validated in patients assumed to be adherent. The present data was 

retrieved from this validation study. Drug concentrations derived from a venipuncture were 

plotted for each measured drug in a Cplasma vs time graph. A Generalized Estimating Equation 

(GEE) was used to assess the influence of covariates including gender, dose, age, weight and the 

time interval between drug intake and sampling, on the Cplasma.  

Results A total of 135 patients (mean age of 59 ± 12 years, 59% male) were included. A high 

variability in Cplasma between patients was observed, especially at peak concentrations (table 1). 

The time interval between drug intake and sampling was of direct influence on the Cplasma of all 

drugs with the exception of hydrochlorothiazide and nifedipine. The drug dosage was only of 

influence on the Cplasma of amlodipine, losartan-carboxylic acid, canrenone and valsartan 

(p<0,05). No direct correlation (p>0.05) was found between drug levels and weight or age of the 

patient. Only for canrenone, a significant difference in Cplasma  was found between males and 

females after correction for all other covariates (B-value -29.7, p=0.03).  



 

Table 1 Fold-change in plasma concentrations at tmax of antihypertensive drugs with a same 
dosage.  

Drug [metabolite] Dose of drug to 
measure fold-
change (mg) 

Fold-change plasma concentration at 
supposed Tmax* (mcg/L) 

Supposed 
Tmax (hours) 

lowest 
concentration 

highest 
concentration 

Fold - 
change 

Amlodipine 10 11.0 46.1 4.2 6-12  

Enalapril NA** NA NA NA** 1 

[Enalaprilate] 20 51.4 139.6 2.7 4 

Hydrochlorothiazide 12.5 39.6 105.3 2.7 4 

Losartan NA** NA NA NA** 1 

[Losartan-ca] 100 18.1 637.0 35.2 4 

Nifedipine 60 20.9 89.8 4.3 1.6-4.2 

Perindopril NA** NA NA NA** 1 

[Perindoprilate] 8 4.7 45.3 9.6 3-4 

Spironolactone 12.5 14.0 188.6 13.5 2.6 

[Canrenone] 25 42.0 98.0 2.3 4.3 

Valsartan 320 1310.9 6876.4 5.3 2-4 

NA = not available, losartan-ca = losartan-carboxylic acid, [ ] = metabolite  
* Fold-change plasma was calculated with data from approximately 0.5 hours around the supposed Tmax if no range was 
supposed.  
** Few samples around 1 hour after intake 

 

Conclusion The quantitative values of Cplasma of the eight antihypertensive drugs and their 

metabolites show a large inter-individual difference. Quantitative values cannot be used to 

determine the time of drug intake or the dose of a drug. The time of intake is related to the height 

of the Cplasma, as expected, but the influence of  dose, weight, age and gender on drug levels 

differ largely between the measured drugs.  

 

 

Figure 1.  


