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Abstract

Objective: It is essential for the patient health that the physician reaches the data that will help with proper drug treatment in cases
when Therapeutic Drug Monitoring (TDM) can not be applied. This study aims at examining the change on the plasma levels related
to three antidepressants including to escitalopram (S-CT), fluoxetine (FLU), and sertraline (SRT) widely used in depression therapy
and given in different daily doses, and offering prior knowledge to physicians through the obtained data in situations where TDM is

not applicable.

Method: Plasma samples of the patients treated with antidepressant drugs were analyzed on TDM requests by physicians at the
Clinical Pharmacogenetic Laboratory, Uskiidar University, Istanbul, Turkey. In our study, the TDM reports were obtained retrospec-
tively from the computerized database of the laboratory for the period 2017 - 2019. The TDM reports included daily drug dose, drug
plasma level, patient characteristics like gender, age.

Results: In total, 468 TDM analyses of S-CT, 803 of FLU, 730 of SRT were registered. In this study, the most commonly prescribed drug
doses in the treatment were found 10 - 20 mg S-CT, 20 mg FLU and 50 mg SRT. The mean plasma levels in the samples for S-CT, FLU
and SRT were about 24.03 + 18.40 ng/mlL, 110.09 + 92.11 ng/mL, 31.49 * 30.31 ng/mL, respectively. Also, The mean daily dose for
S-CT, FLU, and SRT was about 15.31 * 6.33 mg/d, 34.25 + 15.78 mg/d, 86.34 + 46.86 mg/d, respectively. For each drug on each daily
dose, variability in the resulting plasma level was observed.

Conclusion: In this study, S-CT, FLU, and SRT plasma levels have been analyzed by liquid chromatography-tandem mass spectrom-
etry (LC-MS/MS) for TDM analysis. Obtained data can assist in the interpretation of TDM in various daily drug doses for each patient
and it can be a valuable reference. In particular, this study may also offer prior knowledge including the relationship between drug

daily dose and drug plasma level to physicians through the obtained data in situations where TDM is not applicable.
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Introduction

Affecting physiological function in a biochemical way, drugs are
chemicals commonly having bounds with specific target sites [1].
The initial step of a successful therapeutic intervention might be
derived from the correct choice of drug therapy [2]. For the qualita-
tive decision in the drug therapy, quantitative aspects are required
to be taken into consideration to make sure that the drug could

reach the target sites so that they could show the expected effect.

Therapeutic drug monitoring (TDM) helps know dose adjust-
ment for the prescribed drugs by measuring drug and metabolite in
plasma [3]. TDM is also used to determine whether the drug plasma
level is within the accepted therapeutic drug range and this value
shows the highest effectiveness and safety. Especially, for several
antidepressants, TDM is used that the quantification of drug and its
metabolite in plasma by a clinical routine to adjust drug dose [3,4].
Provided that the obtained value is below the therapeutic range,
there might occur unresponsiveness (risk for loss of action) in drug
treatment, whereas if the obtained value is over this range, the risk

of toxicity might increase [3,5].

For a successful TDM, it is important that the method used in
the drug analysis be selective and sensitive. For TDM, liquid chro-
matography-tandem mass spectrometry (LC-MS/MS) is preferred
due to its high accuracy and sensitivity [6-8]. Additionally, having
notably reduced runtimes and reduced sample volumes are the
advantages of LC-MS/MS over other chromatographic methods
[9,10]. TDM is analyzed at the point when the drug reaches the
steady-state concentration and sample collection could be made
at trough level which is the level where the drug is at its lowest
concentration in the plasma [4,5]. Even though LC-MS/MS is com-
monly used the method for TDM in numerous laboratories, notable
disadvantages of LC-MS/MS method are high equipment costs and
the need for well-trained personnel. Therefore, it is essential for
the patient health that the physicians reach the data that will help
with proper drug treatment in cases when TDM can not be applied
due to the disadvantages of the LC-MS/MS method.

Aim of the Study

This study aims at examining the change on the plasma levels
related to three antidepressants including to escitalopram (S-CT),
fluoxetine (FLU), and sertraline (SRT) widely used in the treatment
of depression and given in different daily doses, and offering prior
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knowledge to physicians through the obtained data in situations

where TDM is not applicable.

Materials and Methods

Plasma samples of the patients treated with antidepressant
drugs are analyzed on TDM requests by physicians at the Clinical
Pharmacogenetic Laboratory, Uskiidar University, istanbul, Turkey.
The TDM reports were obtained retrospectively from the comput-
erized database of the laboratory for the period 2017-2019. The
TDM reports included daily drug dose, drug plasma level, patient
characteristics like gender, age. The study was approved by the
Uskiidar University Ethics Committee (Approval date: 25/07/2019;
approval number/ID: 61351342-/2019-352).

TDM analysis

Plasma samples were analyzed by LC-MS/MS at the laboratory.
Briefly, S-CT, FLU, and SRT were extracted from plasma by protein
precipitation using cold acetonitrile. Thereafter, the Agilent 6470
HP-1200 LC series (USA) liquid chromatography system was used
for the analysis. ACE-3 C 8 (3 um, 3.0 mm 150 mm) column was
used for analytical separation. Quantitative analysis was carried
out by multiple reaction mode with an electrospray positive ion-
ization (ES+). Quantitation was based on monitoring precursor ion
and product ion for S-CT m/z 325.1 > 109.1, for FLU m/z 310.0 >
148.0, for SRT m/z 306.1 > 275.0 and for internal standard desip-
ramine m/z 267.0 > 72.0.

The assay data on limit of quantification (LOQ), calibration
range (for eight calibration standards), accuracy (minimum- maxi-
mum, % mean) and precision (minimum- maximum, % mean CV)
for five quality control samples were as follows respectively: 5.9
ng/mkL, 5.9 - 441.8 ng/mL, 91.9 - 107.5%, 2.2 - 4.1% for S-CT; 14.6
ng/mkL, 14.6 - 585.0 ng/mL, 95.1 - 100.0%, 5.4 - 9.9% for FLU; 5.1
ng/mL, 5.1 - 203.1 ng/mL, 94.4 - 104.0%, 4.5-10.4% for SRT. In

general, the interassay coefficients of variation were less than 15%.

Statistical analysis

Data from the TDM reports containing gender, age, daily drug
dose, and plasma level of drugs were performed with the software
SPSS Statistics 24.0. Statistical analysis was carried out by descrip-
tive methods. For comparisons between groups, the nonparamet-
ric statistical method (Kruskal Wallis, Mann Whitney U test) was
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applied employed. Statistical significance was predefined as p <
0.05. Correlation coefficients (Spearman-rho) were used to calcu-
late the relation between daily drug doses and plasma drug levels.

Also, regression was applied using r? value.

Results
In total, 468 TDM analyses of S-CT, 803 of FLU, 730 of SRT were

registered. The patients’ demographic data, mean with standard
deviations, median, minimum and maximum value for daily drug
dose, drug plasma level (for TDM) are displayed in table 1. The
percentages of females in the samples for S-CT, FLU, and SRT were
about 61.5%, 45.6%, 32.0%), respectively (Table 1). The mean ages
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(in yrs) in the samples for S-CT, FLU, and SRT were about 40.73
+17.02,31.17 + 15.33, 35.18 * 16.22, respectively (Table 1). The
mean plasma levels in the samples for S-CT, FLU, and SRT were
about 24.03 + 18.40 ng/mL, 110.09 + 92.11 ng/mL, 31.49 + 30.31
ng/mL, respectively (Table 1). Also, The mean daily drug doses for
S-CT, FLU and SRT were about 15.31 + 6.33 mg/d, 34.25 + 15.78
mg/d, 86.34 + 46.86 mg/d, respectively (Table 1). For each drug
on each daily dose, variability in the resulting plasma level was ob-
served (Figure 1). The covariation of variables was analyzed using
the r? of the correlation. The r? values between daily drug doses
and plasma levels of S-CT, FLU, and SRT were 0.14, 0.35, and 0.44,
respectively (p < 0.05) (Figure 2-4).

Drug | Sample (N; %) Statistics Age (yrs) Dose (mg/d) TDM (ng/mL) p value (Dose-TDM)
468; 100 (T)
Minumun 10 5 1
S-CT | 288;61.5(F) Maximum 90 30 98.15
180; 38.5 (M) Median 39 20 19.07 <0.05*
Mean + Std Dev. | 40.73 +17.02 15.31+6.33 24.03 £18.40
803; 100 (T)
Minumun 6 10 0.31
FLU 366; 45.6 (F) Maximum 90 80 527.22
437; 54.4 (M) Median 27 40 85.85 <0.05*
Mean * Std Dev. | 31.17 + 15.33 34.25+15.78 110.09 £ 92.11
730; 100 (T)
Minumun 6 25 1.21
234;32.0 (F)
Maximum 90 200 23191
SRT
496; 68.0 (M) <0.05*
Median 34 100 22.16
Mean * Std Dev. | 35.18 + 16.22 86.34 £ 46.86 31.49 £ 30.31
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Table 1: Results of descriptive statistic for age, dose, TDM.

N: Number of sample. %: Percentage of Samples, F: Female, M: Male, T: Total.
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Figure 1: Relationship between drug daily dose and plasma
level (TDM, ng/mL) for S-CT, FLU and SRT (p < 0.05).

Figure 2: Relationship between S-CT daily dose and S-CT plasma
level (TDM;ng/mL).Regression lines with 95% confidence

interval; r?: 0.14.

Figure 3: Relationship between FLU daily dose and FLU plasma
level (TDM;ng/mL).Regression lines with 95% confidence

interval; r%: 0.35.
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Figure 4: Relationship between SRT daily dose and SRT plasma
level (TDM;ng/mL).Regression lines with 95% confidence

interval; r% 0.44.

Figure 5: Mean plasma level (TDM; ng/mL) as a function of
gender. * among groups (female and male for FLU) represent

significant differences (p < 0.05) by Mann Whitney U test.

Influence of gender on TDM in the various daily dose

The gender distribution for each drug is presented in table 1
and 2. The percentage of females in the study was 61.5% for S-CT,
45.6% for FLU, 32.0% for SRT (Table 1). The percentage of female
prescribed S-CT was higher than male in each daily drug dose while
the percentage of female prescribed FLU and SRT were lower than
male in each daily drug dose except in 10 mg, 40 mg FLU (Table
2). Females had a significantly higher mean plasma level of FLU in
40 mg, 60 mg doses (p < 0.05). There was no significant difference
between males and females in the mean plasma levels of S-CT and
SRT (p > 0.05) (Table 2). Plasma level was found within the thera-
peutic range in 58.3% of patients using S-CT, in 34.7% of patients
using FLU and, in 79.0% of patients using SRT (Table 2).
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Therapeutic
range
S-CT 5 mg 10 mg 20 mg 30 mg Total
(below/within/
above (%))
N;% | TDM | N;% TDM N;% | TDM | N;% TDM N;% | TDM
(mean * (mean (mean * (mean (mean *
std dev) std dev) std dev)
* std dev) + std dev)
Fe- 21; 8.80 + 126; 16.71 + 128; | 3455+ | 13; 3226+ 288; | 2490+ 41.3;
male | 84.0 5.21 60.6 10.64 61.2 21.09 50.0 61.5 19.30 57.3;
26.73 1.4
Male 4; 7.20 £ 82; 14.09 81; 2845+ 13; 45.65 180; | 22.63 % 38.9;
16.0 2.21 39.4 9.01 38.8 15.09 50.0 38.5 16.81 60.0;
28.03 11
Total | 25; 8.55+ 208; 15.68 + 209; | 32.15+ | 26; 40.45 + 468; | 24.03+ 40.4;
100.0 4.86 100.0 10.09 100.0 | 19.17 | 100.0 100 18.40 58.3;
27.35 1.3
p NS** NS** NS** NS** NS**
FLU 10 mg 20 mg 30 mg 40 mg 60 mg 80 mg Total Therapeutic
range
(below/within/
above (%))
N;% TDM N;% TDM N;% TDM N;% TDM N;% TDM N;% TDM N;% TDM
(mean * (mean (mean % (mean % (mean * (mean % (mean *
std dev) std dev) std dev) std dev) std dev) std dev)
* std dev)
Fe- 5; 28,52+ | 166; 70.07 £ 3; 5290+ | 152; | 157.00+ | 36; | 275.53+ | 20; |241.04+| 366; | 127.54 57.4;
male | 55.6 28.83 46.1 47.77 429 36.46 50.7 84.35 33.3 | 119.44 | 294 | 15877 | 45.6 99.56 42.3;
0.3
Male | 4; | 3251+ | 194; | 4582+% 4; | 97.08% | 148; | 11584+ | 72; | 16245+ | 48; |231.49%|437;| 9547+ 71.4;
444 | 1970 | 539 | 43.02 | 571 | 4798 | 493 | 7679 | 66.7 | 87.77 | 70.6 | 10840 | 544 | 8432 28.4;
0.2
Total 9; 30.30+ | 360; 57.00 + 7; 7815+ | 300; | 136.69+ | 108; | 200.14+ | 68; | 233.50+ | 803; | 110.09 + 65.0;
100.0 23.78 100.0 46.80 100.0 | 46.39 |100.0| 83.17 100.0 | 112.46 | 100.0 | 115.57 | 100 92.11 34.7;
0.2
p NS** <0.05* NS** <0.05* <0.05* NS** <0.05*
SRT 25mg 50 mg 75 mg 100 mg 150 mg 200 mg Total Therapeutic
range
(below/within/
above (%))
N;% TDM N;% TDM N;% TDM N;% TDM N;% TDM N;% TDM | N;% TDM
(mean * (mean (mean % (mean % (mean * (mean % (mean *
std dev) std dev) std dev) std dev) std dev) std dev)
* std dev)
Fe- 14; | 856+ | 91; | 16.75% 8 | 3244+ | 89; | 3759+ | 12; | 65.16% | 20; | 75.63% | 234; | 3224+ 17.5;
male | 34.1 7.78 31.3 12.09 26.7 18.25 49.7 18.44 37.5 27.47 29.4 42.65 32.0 27.17 82.1;
1.4
Male | 27; 7.37 200; 14.98 + 22; | 21.08% | 179; | 38.09+ 20; 45.34 + 48; 84.64+ | 496; | 31.14+ 20.8;77.6; 1.6
65.9 9.51 68.7 12.28 73.3 14.27 50.3 19.79 62.5 24.17 70.6 58.46 | 68.0 31.71
Total | 41; | 7.78+ | 291; | 1554+ | 30; | 2411+ | 268; | 37.92+ | 32; | 5277+ | 68 | 81.99% | 730; | 3149+ | 19.7;79.0; 1.2
100.0 8.87 100.0 12.22 100.0 15.93 100.0 19.32 100.0 26.85 100.0 54.13 100 30.31
p NS** NS** NS** NS** NS** NS** NS**

Table 2: Distribution: Mean values and standard deviation of drug plasma level (TDM) as a function of gender and each drug daily dose.

N: Number of Sample; %; Percentage of Samples. * represent significant differences (p < 0.05) between TDM and gender by Mann
Whitney U test with 95% confidence interval.. NS** represent no significant diffirences (p > 0.05).
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Influence of age on TDM in the various daily dose ferences were found between older than 65 years and the other

When the relationship between drug plasma level and age 28 8roups in patients using 40 mg (p < 0.05) in table 3. In patients

groups was examined using the Kruskal Wallis test, statistically using 50 mg SRT, statistically significant differences were found be-

significant differences were found between patients up to 45 years tween older than 65 years and up to 45 years (p < 0.05) in table 3.

and older than 45 years in patients using 20 mg S-CT (p < 0.05) in The daily drug dose range of S-CT and SRT was found 5 - 30 mg and

table 3. Also, the statistically significant difference was found be- 257200 mg in age groups. While the daily FLU drug dose range was

tween older than 65 years and up to 45 years in patients using 10  found 10 - 80 mgin patients up 45 years, it was found 20 - 80 mg in

mg S-CT (p < 0.05) in table 3. For FLU, statistically significant dif-

patients 46 - 65 years and 10 - 40 mg in patients > 65 years.

Therapeutic
TDM L
Age | Sample | range (be- (ng/_m ) and . Medi- p value (TDM as a
Drug e drug daily dose Min - Max Mean +* std dev. .
(yrs) | (N; %) | low/within/ (mg/d) an function of age
above (%)) &
S-CT| <25 94; 50;50; - TDM 1.81-6251 | 15.14 | 19.13+12.48 p < 0.05*
20.1 Dose (5,10,20,30) 5-30 10 12.29 + 6.34
(46 - 65,>65yrs,20
mg)
26-45| 203; | 47.03;50.7; TDM 1.14-98.15 | 1626 | 21.15+17.86 p < 0.05*
434 2.0 Dose (5,10,20,30) 5-30 10 15.00 + 6.33
(46 - 65, >65 yrs,
20mg)
46-65| 127; | 29.1;70.9;- TDM 1.00-78.46 | 24.45 | 28.75+19.18 NS**
27.1 Dose (5,10,20,30) 5-30 20 17.09 + 5.99
>65 44; 20.5; 75.0; TDM 1.35-9530 | 3633 | 34.13+22.37 p < 0.05*
9.4 4.5 Dose (5,10,20,30) 5-30 15 16.14 + 7.46
(25,26 -45yrs;
10,20 mg)
FLU | <25 | 353; 66.0; 33.7; TDM 1.53-527.22 | 85.08 | 110.91 +94.77 NS**
44.0 0.3 Dose 10-80 40 | 33.99%15.53
(10,20,30,40,60,80)
26-45| 326 68.7; 31.0; TDM 0.31-503.71 | 75.35 | 100.42 +87.59 NS**
40.6 0.3 Dose 10 - 80 40 34.57 £16.33
(10,20,30,40,60,80)
46-65| 91; 59.3; 40.7; - TDM 0.76-478.41 | 92.95 | 118.40 96.79 NS**
113 Dose (20,40,60,80) 20-80 40 34.50 + 16.62
>65 33; 33.7; 66.7; - TDM 1.79-327.03 | 190.90 | 173.86 +89.02 | p < 0.05* (< 25,26
4.1 Dose (10,20,40) 10 - 40 40 33.03+10.15 | ~4546-65yrs,40
mg)
SRT | <25 | 249; | 24.5;755;- TDM 1.31-138.13 | 17.60 | 25.30 +22.72 p < 0.05*
34.1 Dose 25-200 50 77.11 + 43.97  ure 75
(25,50,75,100,150,200) (>65yrs, 75mg)
26-45| 312; 19.2;78.2; TDM 1.21-231.91 | 22.89 | 34.17 +35.52 NS**
42.7 2.6 Dose 25-200 100 | 93.27 +50.35
(25,50,75,100,150,200)
46-65| 122; 16.4; 82.8; TDM 2.70-154.16 | 28.05 | 34.44 +29.00 NS**
16.7 0.8 Dose 25-200 100 | 90.37 +44.12
(25,50,75,100,150,200)
>65 47; 6.4; 93.6; - TDM 4.64-11331 | 29.88 | 38.89 +26.50 p < 0.05*
6.4 Dose 25-200 75 TBI2E2496 | oo
(25,50,75,100,150,200) (=25,26- ) yrs, 50
mg

Table 3: Distribution: Descriptive statistic results of drug daily dose and drug plasma level (TDM) as a function of age.

N: Number of Sample. %; Percentage of Samples. “*’: Represent significant differences (p < 0.05) between TDM and

age by Kruskal - Wallis test with 95% confidence interval. NS** represent no significant diffirences (p > 0.05).
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S-CT plasma level was found within the therapeutic range in
50.0% of < 25 years, 50.7% of 26 - 45 years, 70.9% of 46 - 65 years,
75% of > 65 years. FLU plasma level was found within the thera-
peutic range in 33.7% of < 25 years, 31.0% of 26 - 45 years, 40.7%
of 46 - 65 years, 66.7% of > 65 years. SRT plasma level was found
within the therapeutic range in 75.5% of < 25 years, 78.2% of 26 -
45 years, 82.8% of 46 - 65 year, 93.6% of > 65 years.

Discussion

S-CT, FLU, and SRT are the most commonly utilized serotonin
reuptake inhibitors (SSRIs) in depression treatment [11-13]. They
show antidepressant effect because they increase serotonin levels
in the brain which are caused by the inhibition of the serotonin
transporter [14,15]. The pharmacokinetics of S-CT and SRT show a
linear relationship between a change in dose and a change in plas-
ma drug level while FLU shows nonlinear [16,17]. They are easily
absorbed upon oral intake. While plasma protein binding of S-CT is
low, the protein binding of FLU and SRT is about 95% [18]. Hepatic
metabolism is the most important elimination pathway for these
drugs. The elimination half time of FLU is longer than the others
[17]. In contrast to S-CT and SRT, fluoxetine inhibits its metabolism
and thus extends its elimination half time. S-CT, FLU, and SRT have
generally used to treat depression disorder after administered
with the oral dose of 10-20 mg, 20 mg, and 50 mg daily, respec-
tively [11,19,20].

In a study by Canbolat., et al. (2019), it was reported that when
the individual factors such as age, gender, drug interactions affect
the plasma drug levels differently (above or below expected), the
physician can more easily adjust the amount of daily oral dosing, by
following the drug plasma levels of patients with TDM, to provide
the plasma therapeutic drug range for drug effect [21]. Therefore,
to examining the change in the plasma levels related to three an-
tidepressants given in different daily doses, patients treated with
antidepressant drugs in NPistanbul Brain Hospital were selected
from different age groups and both genders in this study. However,
it should be recognized that this study has some weaknesses. The
lack of information on concomitant medication, body weight, and
smoking habits of the patients may limit an effective assessment of

pharmacokinetic properties.

In this study, the most commonly prescribed drug doses in the
treatment were 10 - 20 mg S-CT, 20 mg FLU, and 50 mg SRT (Table
2). In a study by Gregor, et al. (1994), SSRI dose titration in the
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naturalistic setting was examined [22]. 3350 patients treated FLU
and SRT included in this study. The mean daily dose for patients
receiving FLU was 21 * 6 mg/d and for patients receiving SRT was
59 + 28 mg/d [22]. In a study published in 2007 by Rao, the clinical
pharmacokinetics of S-CT was assessed. It was found that 10-20
mg S-CT dose proved to be effective to treat depression [11]. The
data obtained from our study is similar to the Gregor,, et al. and Rao

publications.

Also, it was found that the plasma level increased drug daily
dose for S-CT, FLU, SRT in our study (Figure 1). All drugs gave a
significantly positive correlation between plasma level and daily
drug dose (Table 2 and figure 2-4). In a study published in 2009
by Reis,, et al. serum concentration results at daily doses of 15 an-
tidepressant drugs by the means of TDM in a naturalistic setting
were assessed [23]. The r? values between daily drug doses and
serum concentrations of S-CT and FLU were found 0.10 and 0.37 (p
< 0.05), respectively by Reis., et al. [23]. Also, in the study of Lund-
mark., et al. (2000), it was stated that a closer relationship between
doses and SRT plasma level (r% 0.79, p < 0.001) [24]. The r? val-
ues obtained from our study were similar to those of these studies
(Figure 2-4). Our findings supported the findings by Reis., et al. in
2009 and Lundmark., et al. in 2000 [23,24]. Mauri,, et al. presented
clinical outcome and tolerability of sertraline in twenty-one major
depression patients recently [25]. It is reported that no significant
correlation between SRT dose and plasma level was found. The re-
sults of the comparison between SRT plasma level and dose in our
study are different from those of Mauri,, et al. The reason could be

due to studying the small number of patients in Mauri,, et al. study.

In the present study, the percentage of male prescribed FLU and
SRT was higher than females except for S-CT (Table 1) while it was
reported that the percentage of female prescribed S-CT, FLU, and
SRT was higher than male in the study of Unterecker., et al. (2013)
[26]. Also in a study published in 2009 by Reis., et al. the percent-
age of females in the various populations was found about 60%
[23]. The reasons for the differences in present results between
the other studies could be due to the differences in physician’s ap-
proach, sampling from different races, locations, and time interval
of the study.

Except for FLU in 20 mg/d, 40 mg/d, and 60 mg/d, no differ-
ences in the plasma level of antidepressants between females and

males were found for all drugs (Table 2 and figure 6). Rao’s (2007)
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study of S-CT pharmacokinetics showed that there was no signifi-
cant difference in the S-CT plasma level between females and male
[11]. The recent relevant study is that Unterecter., et al. (2013) as-
sessed the effects of gender and age on serum concentrations of an-
tidepressants under naturalistic conditions [26]. When they com-
pared serum concentrations for the male < 60 years and female
60 years, no significant differences in SRT plasma levels between
females and males were found. The results of the comparison be-
tween drug plasma levels and gender in our study are similar to the
results of Unterecter,, et al. (2013) and Rao., et al. (2007) [11,26].
As for the influence of the age on the plasma level in literature, sig-
nificant differences between age groups have been reported. Reis.,
et al. (2009) found a higher plasma level of S-CT, FLU, and SRT in
elderly (>60 years) [23]. Also, in another study, Unterecter., et al.
have reported that higher plasma levels of S-CT (47 * 45 ng/mL),
FLU (261 + 133 ng/mL), and SRT (44 * 21 ng/mL) have been found
in elderly patients [26]. Mauri.,, et al. (2002) have reported that
there was a positive correlation between age and SRT plasma levels

in female patients [25].

Figure 6: Mean plasma level (TDM; ng/mL) as a function of age.
“*” among groups (patientss 45 years (< 25 years and 26-45 years)
and patients > 45 years (46-65 years and > 65 years) in 20 mg/d
S-CT); ** among groups (patients< 45 years (< 25 years and 26-
45 years) and patients > 65 years in 10 mg/d S-CT);*** among
groups (patients> 65 yearsand the other age groups in 40 mg/d
FLU);**** among groups (patientss< 45 years (< 25 years and
26-45 years) and patients > 65 yearsin 50 mg/d SRT)represent
significant differences (p < 0.05) by Kruskal-Wallis test and One
Way Anova-Post Hoc tests.

22

In the present study, considerable differences in the plasma lev-
el between age groups were found in 10 mg/d and 20 mg/d S-CT,
40 mg/d FLU, 50 mg/d SRT. Patients < 45 years (< 25 years and
26 - 45 years) showed considerably lower plasma levels of S-CT in
20 mg/d than patients > 45 years (46 - 65 years and > 65 years).
Also, patients < 45 years (< 25 years and 26 - 45 years) showed
considerably lower plasma levels of S-CT in 10 mg/d than patients
> 65 years. Besides, while patients > 65 years prescribed 40 mg/d
FLU showed significantly higher plasma levels of FLU than other
age groups, plasma SRT level of patients > 65 years prescribed 50
mg SRT was found higher than patients < 45 years (< 25 years and
26 - 45 years) (Table 3 and figure 6). The findings of the present
study are in agreement with the positive correlation between age
and plasma level by literature. In our results, a higher percentage of

those within the therapeutic range was observed with age.

Conclusion

In this study, information was given about drug plasma levels at
different daily drug doses by considering gender and age groups.
This study, S-CT, FLU and SRT plasma level analyzed by liquid chro-
matography-tandem mass spectrometry (LC-MS/MS) for TDM, can
give a valuable reference, and it can assist in the interpretation of
TDM in various daily drug dose for each patient. In particular, this
study may also offer prior knowledge including to the relation-
ship between drug daily dose and drug plasma level to physicians
through the obtained data in situations where TDM is not appli-

cable.

Bibliography
1. Chillistone S and Hardman JG. “Factors affecting drug absorp-

tion and distribution”. Anaesthesia Intensive Care Medicine
18.7 (2017): 335-339.

2. SiMui Sim D. “Drug Administration. In: Pharmacological Basis
of Acute Care”. Springer International Publishing Switzerland
(2015): 9-16.

3. Hiemke C, et al. “Consensus guidelines for therapeutic drug
monitoring in neuropsychopharmacology: Update 2017".
Pharmacopsychiatry (2017): 9-62.

4. Hiemke C,, et al. “AGNP consensus guidelines for therapeutic
drug monitoring in psychiatry: Update 2011”. Pharmacopsy-
chiatry 44 (2011): 195-235.

Citation: Fadime Canbolat,, et al. “Considering Therapeutic Drug Monitoring (TDM) Data for a Good Dose Strategy in Intake of Escitalopram, Fluoxetine,

and Sertraline”. Acta Scientific Pharmacology 1.8 (2020): 15-23.


https://dx.doi.org/10.1016/j.mpaic.2017.04.007
https://dx.doi.org/10.1016/j.mpaic.2017.04.007
https://dx.doi.org/10.1016/j.mpaic.2017.04.007
https://link.springer.com/10.1007/978-3-319-10386-0
https://link.springer.com/10.1007/978-3-319-10386-0
https://link.springer.com/10.1007/978-3-319-10386-0
https://pubmed.ncbi.nlm.nih.gov/28910830/
https://pubmed.ncbi.nlm.nih.gov/28910830/
https://pubmed.ncbi.nlm.nih.gov/28910830/
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862741890&partnerID=40&md5=e9569a0357bdd9eb195b564a149f604c
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862741890&partnerID=40&md5=e9569a0357bdd9eb195b564a149f604c
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862741890&partnerID=40&md5=e9569a0357bdd9eb195b564a149f604c

Considering Therapeutic Drug Monitoring (TDM) Data for a Good Dose Strategy in Intake of Escitalopram, Fluoxetine, and Sertraline

10.

11.

12.

13.

14.

15.

16.

17.

Schiitze G and Schwarz M]. “Therapeutic Drug Monitoring for
individualised risk reduction in psychopharmacotherapy”.
Trends in Analytical Chemistry 84 (2016): 14-22.

Gumustas M., et al. “UPLC versus HPLC on drug analysis: Ad-
vantageous, applications and their validation parameters”.
Chromatographia 76 (2013): 1365-1427.

Hol¢apek M, et al. “High-performance liquid chromatography
- tandem mass spectrometry in the identification and determi-
nation of phase I and phase Il drug metabolites”. Analytical and
Bioanalytical Chemistry 391 (2008): 59-78.

Korfmacher WA. “Foundation review: Principles and applica-
tions of LC - MS in new drug discovery”. DDT 10.20 (2005):
1357-1367.

Maurer HH. “Multi-analyte procedures for screening for and
quantification of drugs in blood, plasma, or serum by liquid
chromatography-single stage or tandem mass spectrometry
(LC-MS or LC-MS/MS) relevant to clinical and forensic toxicol-
ogy”. Clinical Biochemistry 38 (2005): 310-318.

Shipkova M and Svinarov D. “LC-MS/MS as a tool for TDM ser-
vices: Where are we?” Clinical Biochemistry 49 (2016): 1009-
1023.

Rao N. “The clinical pharmacokinetics of escitalopram”. Clini-
cal Pharmacokinetics 46.4 (2007): 281-290.

Murray KE., et al. “In vivo investigation of escitalopram’s al-
losteric site on the serotonin transporter”. Pharmacology Bio-
chemistry and Behavior 141 (2016): 50-57.

Vaswani M., et al. “Role of selective serotonin reuptake inhibi-
tors in psychiatric disorders: a comprehensive review”. Prog-
ress in Neuro-Psychopharmacology and Biological Psychiatry
27 (2003): 85-102.

Sggaard B, et al. “The pharmacokinetics of escitalopram after
oral and intravenous administration of single and multiple
doses to healthy subjects”. Journal of Clinical Pharmacology 45
(2005): 1400-1406.

Maron E., et al. “Serotonin transporter promoter region poly-
morphisms do not influence treatment response to escitalo-
pram in patients with major depression”. European Neuropsy-
chopharmacology 19.6 (2009): 451-456.

Altamura AC,, et al. “Clinical Pharmacokinetics of Fluoxetine”.
Clinical Pharmacokinetics 26.3 (1994): 201-214.

Hiemke C and Hartter S. “Pharmacokinetics of selective sero-
tonin reuptake inhibitors”. Pharmacology Therapy 85 (2000):
11-28.

18.

19.

20.

21.

22.

23.

24.

25.

26.

23
Harten ] Van. “Clinical Pharmacokinetics of Selective Sero-
tonin”. Clinical Pharmacokinetics 24.3 (1993): 203-220.

Muijsers RBR,, et al. “A Review of its use in the management
of major depressive disorder in elderly patients”. Drugs Aging
19.5 (2002): 377-392.

Wernicke JE. “Safety and side effect profile of fluoxetine”. Ex-
pert Opinion on Drug Safety 3.5 (2004): 495-504.

Canbolat F, et al. “Quantitation of escitalopram and its metab-
olites by liquid chromatography - tandem mass spectrometry
in psychiatric patients: New metabolic ratio establishment”.
Basic and Clinical Pharmacology and Toxicology 124.3 (2019):
285-297.

Gregor K., et al. “Selective serotonin reuptake inhibitor dose
titration in the naturalistic setting”. Clinical Therapy 16.2
(1994): 306-315.

Reis M., et al. “Serum Concentrations of Antidepressant Drugs
in a Naturalistic Setting : Compilation Based on a Large Thera-
peutic Drug Monitoring Database”. Therapeutic Drug Monitor-
ing 31.1 (2009): 42-56.

Lundmark J., et al. “Therapeutic drug monitoring of selective
serotonin reuptake inhibitors influences clinical dosing strat-
egies and reduces drug costs in depressed elderly patients”.
Acta Psychiatrica Scandinavica 101 (2000): 354-359.

Mauri MC,, et al. “Clinical outcome and tolerability of sertra-
line in major depression A study with plasma levels”. Progress
in Neuro-Psychopharmacology and Biological Psychiatry 26
(2002): 597-601.

Unterecker S., et al. “Effects of gender and age on serum con-
centrations of antidepressants under naturalistic conditions”.
Journal of Neural Transmission 120 (2013): 1237-1246.

Assets from publication with us

Prompt Acknowledgement after receiving the article
Thorough Double blinded peer review

Rapid Publication

Issue of Publication Certificate

High visibility of your Published work

Website: www.actascientific.com/

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com

Contact us: +91 9182824667

Citation: Fadime Canbolat,, et al. “Considering Therapeutic Drug Monitoring (TDM) Data for a Good Dose Strategy in Intake of Escitalopram, Fluoxetine,
and Sertraline”. Acta Scientific Pharmacology 1.8 (2020): 15-23.


https://dx.doi.org/10.1016/j.trac.2016.05.027
https://dx.doi.org/10.1016/j.trac.2016.05.027
https://dx.doi.org/10.1016/j.trac.2016.05.027
https://link.springer.com/article/10.1007/s10337-013-2477-8
https://link.springer.com/article/10.1007/s10337-013-2477-8
https://link.springer.com/article/10.1007/s10337-013-2477-8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2359828/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2359828/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2359828/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2359828/
https://pubmed.ncbi.nlm.nih.gov/16253874/
https://pubmed.ncbi.nlm.nih.gov/16253874/
https://pubmed.ncbi.nlm.nih.gov/16253874/
https://pubmed.ncbi.nlm.nih.gov/15766732/
https://pubmed.ncbi.nlm.nih.gov/15766732/
https://pubmed.ncbi.nlm.nih.gov/15766732/
https://pubmed.ncbi.nlm.nih.gov/15766732/
https://pubmed.ncbi.nlm.nih.gov/15766732/
https://dx.doi.org/10.1016/j.clinbiochem.2016.05.001
https://dx.doi.org/10.1016/j.clinbiochem.2016.05.001
https://dx.doi.org/10.1016/j.clinbiochem.2016.05.001
https://pubmed.ncbi.nlm.nih.gov/17375980/
https://pubmed.ncbi.nlm.nih.gov/17375980/
https://dx.doi.org/10.1016/j.pbb.2015.11.010
https://dx.doi.org/10.1016/j.pbb.2015.11.010
https://dx.doi.org/10.1016/j.pbb.2015.11.010
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12551730
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12551730
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12551730
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12551730
https://pubmed.ncbi.nlm.nih.gov/16291715/
https://pubmed.ncbi.nlm.nih.gov/16291715/
https://pubmed.ncbi.nlm.nih.gov/16291715/
https://pubmed.ncbi.nlm.nih.gov/16291715/
https://dx.doi.org/10.1016/j.euroneuro.2009.01.010
https://dx.doi.org/10.1016/j.euroneuro.2009.01.010
https://dx.doi.org/10.1016/j.euroneuro.2009.01.010
https://dx.doi.org/10.1016/j.euroneuro.2009.01.010
https://pubmed.ncbi.nlm.nih.gov/8194283/
https://pubmed.ncbi.nlm.nih.gov/8194283/
https://pubmed.ncbi.nlm.nih.gov/10674711/
https://pubmed.ncbi.nlm.nih.gov/10674711/
https://pubmed.ncbi.nlm.nih.gov/10674711/
https://pubmed.ncbi.nlm.nih.gov/8384945/
https://pubmed.ncbi.nlm.nih.gov/8384945/
https://pubmed.ncbi.nlm.nih.gov/12093324/
https://pubmed.ncbi.nlm.nih.gov/12093324/
https://pubmed.ncbi.nlm.nih.gov/12093324/
https://pubmed.ncbi.nlm.nih.gov/15335304/
https://pubmed.ncbi.nlm.nih.gov/15335304/
https://onlinelibrary.wiley.com/doi/full/10.1111/bcpt.13133
https://onlinelibrary.wiley.com/doi/full/10.1111/bcpt.13133
https://onlinelibrary.wiley.com/doi/full/10.1111/bcpt.13133
https://onlinelibrary.wiley.com/doi/full/10.1111/bcpt.13133
https://onlinelibrary.wiley.com/doi/full/10.1111/bcpt.13133
https://pubmed.ncbi.nlm.nih.gov/8062324/
https://pubmed.ncbi.nlm.nih.gov/8062324/
https://pubmed.ncbi.nlm.nih.gov/8062324/
https://pubmed.ncbi.nlm.nih.gov/19077925/
https://pubmed.ncbi.nlm.nih.gov/19077925/
https://pubmed.ncbi.nlm.nih.gov/19077925/
https://pubmed.ncbi.nlm.nih.gov/19077925/
https://pubmed.ncbi.nlm.nih.gov/10823294/
https://pubmed.ncbi.nlm.nih.gov/10823294/
https://pubmed.ncbi.nlm.nih.gov/10823294/
https://pubmed.ncbi.nlm.nih.gov/10823294/
https://pubmed.ncbi.nlm.nih.gov/11999914/
https://pubmed.ncbi.nlm.nih.gov/11999914/
https://pubmed.ncbi.nlm.nih.gov/11999914/
https://pubmed.ncbi.nlm.nih.gov/11999914/
https://pubmed.ncbi.nlm.nih.gov/23254926/
https://pubmed.ncbi.nlm.nih.gov/23254926/
https://pubmed.ncbi.nlm.nih.gov/23254926/

	_GoBack
	OLE_LINK1
	OLE_LINK2
	OLE_LINK3
	OLE_LINK4

