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TDM of trazodone 

Ab stract. Ob jec tive: Ther a peu tic drug
mon i tor ing (TDM) of the new gen er a tion an -
ti de pres sants is sub ject of con tro ver sial dis -
cus sion. None the less, TDM may safe guard
against drug-drug in ter ac tions, can be used to
con trol com pli ance and is valu able in the in -
ves ti ga tion of over dose. Method: The aim of
this pro spec tive study was to in ves ti gate se -
rum lev els of trazodone when pre scribed as
monotherapy or when used in com bi na tion
with the se lec tive se ro to nin reuptake in hib i -
tors citalopram and fluoxetine in a si mul ta -
neous as say us ing high-per for mance liq uid
chro ma tog ra phy (HPLC). Over a 1-year pe -
riod, we stud ied 97 pa tients (63 fe males) with
de pres sive syn drome who were sub di vided
into 3 main di ag nos tic groups. Fifty-two pa -
tients were smok ers, the mean age was 39.9
years and the mean weight was 72.4 kg; 40
pa tients were tak ing trazodone alone, 41 tra -
zo done in com bi na tion with citalopram and
16 pa tients trazodone in com bi na tion with
fluoxetine. Re sults: The use of citalo pram
and fluoxetine in com bi na tion with trazodone 
had no sig nif i cant im pact on trazodone se rum
lev els, and the same was true for dif fer ences
in body weight and smok ing be hav ior. On the
other hand, age and sex had a sig nif i cant in -
flu ence on the pharmacokinetic pat tern of
trazodone, caus ing higher con cen tra tions in
fe males and in older pa tients. Since the poly -
pharmacy in ves ti gated did not change the se -
rum lev els of trazodone, we as sume that there
is no met a bolic in ter ac tion be tween trazo done
and citalopram and trazodone and fluoxe tine.
We ob served none of the ad verse ef fects
which might have been ex pected, in clud ing
diz zi ness, se vere head ache, day time se da tion, 
fa tigue or the se ro to nin syn drome even in a
mild form. Con clu sion: A “double- tracked”
an ti de pres sive treat ment us ing trazo done and
the SSRIs citalopram and fluoxetine is as so ci -
ated with a wide safety mar gin.

Introduction

The im por tance of ther a peu tic drug mon i -

tor ing (TDM) of the new an ti de pres sive

drugs such as the se lec tive se ro to nin reuptake

in hib i tors (SSRIs) is the sub ject of con tro ver -

sial dis cus sion [Baumann 1996, Benfield

1986, Greenblatt et al. 1987, Kelly et al. 1989, 

Milne and Goa 1991, Preskorn 1993, Sommi

et al. 1987]. Most pub lished stud ies find no

ev i dence for a “ther a peu tic win dow”. An -

other un re solved pharmacodynamic ques tion

is the cor re la tion be tween drug se rum lev els

and side ef fects [Hilton et al. 1997, Sternbach

1991]. How ever, un der pres ent-day clin i cal

con di tions, TDM of fers in for ma tion about

drug in ter ac tions, in suf fi cient ther a peu tic ef -

fect, side ef fects, com pli ance and over dose.

In clin i cal rou tine, trazodone is fre quently 

pre scribed as an ad di tional hyp notic or to

aug ment ther apy in pa tients tak ing SSRI

[König et al. 1999, Nierenberg et al. 1992],

but the lit er a ture on the pharmacokinetic as -

pects of trazodone is sparse. The study re -

ported here is an in ves ti ga tion of the con cen -

tra tion/dose ra tio of trazodone un der mono -

therapy con di tions and in com bined ther apy

with citalopram and fluoxetine in pa tients af -

fected by de pres sive syn dromes (de fined ac -

cord ing to the In ter na tional Clas si fi ca tion of

Dis eases-10, Chap ter V (F) (ICD-10). The

phar ma co log i cal pro files of these com pounds 

and the clin i cal fea tures in clud ing in di ca -

tions, dos age, side ef fects and safety, are well

de scribed in the med i cal lit er a ture [Benfield

1986, Bjerkenstedt et al. 1985, Brösen and

Naranjo 2001, Feighner and Boyer 1988,

Mont gom ery et al. 1992, 1993, Nierenberg

et al. 1994, Ott and Ott 1985, Small and

Giamonna 2000, Sommi et al. 1987, Warsh
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and Engelhardt 1992]. The TDM of these

drugs was per formed si mul ta neously us ing

high- performance liq uid chro ma tog ra phy

(HPLC) in co op er a tion with the Cen tral Med -

i cal Lab o ra tory of Feldkirch [Waschgler et al.

2002].

Patients and methods

Ninety-seven pa tients (63 fe males) with

de pres sive syn drome and be long ing to 3 dif -

fer ent main di ag nos tic groups (63% de pres -

sive dis or ders (n = 61), 24% posttraumatic

stress dis or ders (n = 23) and 13% somatoform 

dis or ders (n = 13)) were treated ei ther with

trazodone alone or trazodone com bined with

citalopram or fluoxetine; in the add-on ther -

apy, trazodone was ad di tion ally pre scribed as

a hyp notic (n = 25) or was used in an aug men -

ta tion strat egy (n = 32). The lat ter con di tion

was de fined us ing the clas si fi ca tion of Thase

and Rush [1995]: these pa tients had to be

clas si fied at stage 4 of treat ment re sis tance,

in di cat ing a fail ure to re spond in 2 dif fer ent

and rel e vant monotherapy tri als with an ti de -

pres sants hav ing dif fer ent phar ma co log i cal

pro files and the fail ure to re spond in a sec ond

aug men ta tion strat egy. The choice of in di vid -

ual daily dos ages de pended on the in di ca tions 

men tioned and the clin i cal re quire ments and

ranged from 50 – 500 mg for trazodone, from

10 – 60 mg for citalopram and from 20 – 80

mg for fluoxetine. Drug blood level mea sure -

ments were de ter mined un der steady state

con di tions, achieved by pre scrib ing sta ble

dos ages over a pe riod equal to 4 – 5 time the

half-life of each sub stance [Riederer and

Laux 1992]. The steady state con cen tra tions

were de fined ac cord ing to the re sults of our

pre vi ous in ves ti ga tions [Conca et al. 1996,

Waschgler et al. 2002] and other pub lished

stud ies [Baumann 1992, Eap and Baumann

1996]. These val ues were for trazodone

300 – 2,500 ng/ml, for citalopram 35 – 150

ng/ml and for fluoxetine 150 – 500 ng/ml.

The blood sam ples were drawn be fore the

morn ing med i ca tion, at least 12 hours af ter

the last ad min is tra tion and there fore rep re -

sented trough con cen tra tions [Riederer and

Laux 1992]. The re versed-phase HPLC tech -

nique has been de scribed by Waschgler et al.

[2002].

The study was de signed as a pro spec tive

clin i cal trial last ing 1 year. Age, sex, body

weight, psy chi at ric di ag nos tic clas si fi ca tion,

mode of ap pli ca tion (orally or in tra ve nous),

ap plied dos age, du ra tion of ther apy, se rum

lev els, con cen tra tion/dose ra tio (C/D) and

comedication were doc u mented. The pa tients 

were also sub di vided into smok ers and non -

smok ers. An ob jec tive as sess ment of ad verse

ef fects was car ried us ing the “UAW scale”

[Grohmann et al. 1994].

Re sults are pre sented as mean val ues ±

stan dard de vi a tion (SD). The nonparametric

Kruskal-Wallis H-test was used in the anal y -

sis of con cen tra tion/dose ra tio data. Mul ti ple

re gres sion anal y sis was used for eval u a tion of 

the ef fects of age, sex, body weight and smok -

ing be hav ior on the con cen tra tion/dose ra tio

of trazodone. The ANCOVA anal y sis of co -

variation was per formed for each of these

vari ables (Bonferroni cor rec tion). The non -

para metric Mann-Whitney U-test was ap plied

in com par i son with the se lected vari ables

with in the groups [Sachs 1992].

Results

The mean age of the 97 pa tients in the

study was 39.9 years (SD ± 11.8) and the

mean weight was 72.4 kg (SD ± 20.7); 52 of

the pa tients were smok ers. A to tal of 40 pa -

tients were tak ing trazodone alone, 41 were

tak ing trazodone in com bi na tion with citalo -

pram and 16 pa tients with fluoxetine. Mono -

therapy with trazodone and the com bi na tion

ther apy with one of the SSRIs did not change

the con cen tra tion/dose ra tio and the dose/

weight ra tio of trazodone (Ta ble 1). Ta ble 2
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Ta ble 1. Con cen tra tion (C)/dose (D) ra tio and

D/weight (W) ra tio for trazodone monotherapy and 

trazodone in com bi na tion with citalopram and

fluoxetine.

Mean C/D ra tio* MeanD/W **

Trazodone (T) 5.43 ± 3.2 2.45 ± 1.1

(n = 40)

T + citalopram 6.96 ± 5.6 2.40 ± 1.2

(n = 41)

T + fluoxetine 6.94 ± 2.9  2.58 ± 1.1

(n = 16)

* = Kruskal-Wallis: n = 97 df 2, H = 2.372, p < 0.3,

** = Kruskal-Wallis: n = 97 df 2, H = 0.914, p < 0.9.



shows the rel e vant pharmacokinetic vari ables 

ac cord ing to age and sex, cal cu lated us ing

mul ti ple re gres sion anal y sis and anal y sis of

co variance. Nei ther the com bined drug treat -

ments (n = 97, df 2, H = 2.372, p < 0.3) nor the

body weight or the smok ing be hav ior (df 2, F

= 0.775, p < 0.5) showed a sig nif i cant im pact

on trazodone se rum lev els. Age and sex, on

the other hand, had a sig nif i cant in flu ence on

the pharmacokinetic pro file of trazodone (df

2, F = 7.968, p < 0.0006) where there were

higher trazodone con cen tra tions in fe males

and in older pa tients. The dose/weight ra tio,

how ever, was not af fected by sex, age and

smok ing be hav ior.

Discussion

Trazodone is a sub strate for CYP 450 3A4 

[Rotzinger et al. 1998]. SSRIs such as parox -

etine, fluoxetine and fluvoxamine dis play

greater in vi tro in hi bi tion of CYP 3A4, CYP

2D6, CYP 2C19 and CYP 1A2 than citalo -

pram and this is re flected in their drug in ter ac -

tion pro files [Markowitz 1997, Sproule et al.

1997]. Al though no sta tis ti cally sig nif i cant

dif fer ences be tween mono- and com bi na tion

ther apy were found, the mean con cen tra -

tion/dose ra tios were nearly 30% higher in the 

add-on mo dal ity than in the trazodone mono -

therapy. When more than one CYP en zyme

me di ate ei ther the same or dif fer ent met a bolic 

path ways, this does not nec es sar ily mean that

each of the en zymes con trib utes equally to the 

elim i na tion of the drug [Preskorn 1996].

Maes et al. [1997] at trib uted a sig nif i cantly

in creased plasma con cen tra tion of trazodone

and m-chlorophenylpiperazine (mCPP) – its

prin ci pal me tab o lite – in 27 pa tients to the ad -

di tion of fluoxetine to the ther a peu tic reg i -

men. They con cluded that the higher plasma

lev els of trazodone and mCPP may con trib ute 

to the clin i cal ef fi cacy of the com bi na tion

with this SSRI. It is note wor thy that in our

sam ple nei ther body weight nor smok ing in -

flu enced the C/D ra tio of trazodone [Desai et

al. 2001, Zevin and Benowitz 1999]. None -

the less, body weight ap pears to be an im por -

tant in di ca tor for dos age se lec tion since the

vol ume of drug dis tri bu tion is larger (tra -

zodone, like other psy cho ac tive drugs, is

lipophilic in char ac ter) and the half-life is lon -

ger in obese pa tients [Greenblatt et al. 1987].

In our sam ple, gen der and age were ap par -

ently as so ci ated with the ac tiv i ties of met a -

bolic path ways in volv ing cytochrome P450.

Aging is known to re sult in a gen eral de crease 

in met a bolic ac tiv ity [Eap and Baumann

1996, Leinonen et al. 1996, Winston 1997].

How ever, the im por tance of gen der arises be -

cause of the re duced rate of me tab o lism in fe -

males where cytochrome P450 1A2 and 3A4

are ex pressed to a lower de gree and re nal elim -

i na tion is in creased [Beierle et al. 1999, Eap

and Baumann 1996].

There was no sta tis ti cally rel e vant cor re -

la tion be tween trazodone se rum lev els and

dos age, body weight, smok ing be hav ior,

mono-, polypharmacy and treat ment du ra -

tion. Up to 80% of the pa tients re ceived

trazodone in a dos age range from 100 mg to

200 mg. Al though dos ages up to 450 mg of

trazodone are rec om mended by the sup pli ers

and may be nec es sary to pro duce ad e quate

an ti de pres sive ef fi cacy, such dos ages are

rarely pre scribed by us in our clin i cal rou tine

(15.4%). We pre fer us ing low-dose trazodone 

in a drug com bi na tion where the im me di ate

ef fects of the drug on anx i ety and sleep dis tur -

bance can be ob tained and the hypotension

side ef fect be avoided. Fur ther more, in post -

traumatic stress-, ad just ment- and somato -

form dis or ders where trazodone is given pri -

mar ily as a sup port in psy cho ther apy, pa tients

ben e fit from an im proved sleep in duc tion

with out hyp notic ef fects. With the com bi na -

tion strat egy it is also pos si ble to avoid de -

pend ence phe nom ena. None of the pa tients

stud ied, ex pe ri enced any of the ex pected ad -

verse ef fects such as diz zi ness, se vere head -

ache, day time se da tion or fa tigue. A se ro to nin 

syn drome, even in a mild form, did not oc cur

[Sternbach 1991]. In con trast to our find ings,

Metz and Shader [1990] re ported ad verse in -
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Ta ble 2. C/D ra tio of trazodone ac cord ing to age, sex, weight and smok ing

 behavior.

N = 97 96 0.386 0.18

Anal y ses of vari ance df F p

Age × sex × weight × smok ing 4 4.028 0.0047

be hav ior

Age × sex 2 7.968 0.0006

Weight × smok ing be hav ior 2 0.775 0.464



ter ac tions when us ing low doses of trazodone

(25 – 75 mg) to gether with fluoxetine to treat

in som nia. Six teen pa tients showed a good

hyp notic re sponse but 5 had to stop med i ca -

tion due to ex ces sive se da tion. In 1992,

Nierenberg and col leagues pre sented a case

se ries of pa tients tak ing fluoxetine who were

given trazodone ei ther for sleep or as a pos si -

ble an ti de pres sant potentiator. Three pa tients

showed an im prove ment in both sleep and

depression, the re main ing 5 pa tients were ei -

ther un af fected by the comedication or com -

plained of some times in tol er a ble ad verse

drug re ac tions.

Only few stud ies in volv ing the si mul ta -

neous de ter mi na tion of 2 or more CNS drugs

have been pub lished [Eap and Baumann

1996, Waschgler et al. 2002]. Si mul ta neous

anal y sis of sev eral drugs not only de creases

the costs and in creases the speed of anal y sis,

but is also use ful when polypharmacy is in di -

cated. Our re sults dem on strate the need for

in te grat ing an a lyt i cal drug mea sure ments

into clin i cal as sess ments in or der to guar an tee 

safety in clin i cal polypharmacy and pro vide

the means for in di vid ual dose ad just ments

[Dubovsky 1994, Markowitz 1997, Zapo -

toczky and Simhandl 1995].
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