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ABSTRACT 

Introduction. Antidepressant use has increased over the last two decades, with Australia and 
New Zealand among the highest antidepressant users in Organisation for Economic Co- 
operation and Development (OECD) countries. Comorbidity and polypharmacy are common 
in antidepressant users, increasing the likelihood of interaction-related adverse drug events, 
which are frequently preventable. Aim. We aimed to identify, profile, and analyse potential 
antidepressant drug–drug interactions in information-seeking antidepressant users. Methods. 
We retrospectively analysed antidepressant-related drug–drug interaction enquiries from 
patients or carers who contacted a pharmacist-led Australian national medicines call centre 
over an 8-year period to determine patient characteristics, concomitant drugs involved, preva
lence and type of antidepressant-related drug–drug interaction across life stages, and associated 
risks. Results. Of 3899 antidepressant drug–drug interaction calls, the most frequent concomi
tant drugs were antipsychotics, opioids, benzodiazepines, and complementary medicines. 
Narrative analyses of 2011 calls identified 81.0% of patients with potential drug–drug interactions 
and 10.4% categorised with worrying symptoms. The most frequent drug–drug interaction risks 
were excessive sedation, increased anticholinergic effects, serotonin syndrome, and suicidal 
thoughts. Carers of children aged <15 years and older adults (65–74 years) were more likely 
to report experiencing worrying symptoms. Although more potential pharmacodynamic than 
pharmacokinetic interactions were recorded, pharmacokinetic interactions tended to have more 
significant clinical impact. Discussion. Antidepressant users often have information gaps and 
safety concerns regarding drug–drug interactions that motivate help-seeking behaviour. 
Symptoms and drug–drug interaction consequences may be underestimated in these patients. 
Primary care health professionals have a role in proactively addressing the risk of drug–drug 
interactions to support benefit-risk assessment and shared decision-making.  

Keywords: Antidepressive agents, call centre, drug information services, drug interactions, 
help-seeking behaviour, information-seeking behaviour, prescribing, primary care. 

Introduction 

Antidepressant use has increased over the last two decades, with Australia and New 
Zealand among the top 10 users of antidepressants in the Organisation for Economic Co- 
operation and Development (OECD).1 Antidepressants represent >5% of prescriptions 
written in Australian general practice,2 and >29 million antidepressant prescriptions 
were dispensed on the Australian publicly subsidised Pharmaceutical Benefits Scheme in 
2019–20.3 In addition, 12.6% of all New Zealanders were prescribed an antidepressant 
(16% of females, 9% of males) in 2015, an increase of 21% since 2008.4
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Comorbidity and polypharmacy are common in antide
pressant users.5 Previous studies have shown that older peo
ple, children and adolescents are more likely to experience 
drug–drug interactions with antidepressants.6,7 However, few 
studies have determined drug–drug interaction prevalence 
across life stages. Antidepressant drug–drug interactions 
increase the likelihood of adverse drug events, which can 
result in increased morbidity and mortality, loss of drug 
efficacy, and misdiagnosis of symptoms.8,9 Moreover, nearly 
half (46.5%) of drug–drug interaction-related adverse events 

are preventable.10 We aimed to identify, profile, and analyse 
drugs commonly used concomitantly with antidepressants 
and potential drug–drug interactions in antidepressant users 
who sought medicines information from a national medicines 
call centre. 

Method 

Between September 2002 and June 2010, we conducted a 
retrospective observational study of consumer questions 
concerning antidepressant interactions, using data from 
National Prescribing Service (NPS) MedicineWise (formerly 
the NPS Medicines Line), operated by pharmacists at Mater 
Health Services, Brisbane, Queensland, Australia. Although 
there was a change in service provider after this time, the 
consistency of caller demographics and types of enquiries 
generating consumer concerns over the 8 years of service 
supports the current relevance of our study aims.11 Few new 
antidepressants have emerged in the last decade, so the 
drugs in this study continue to have prominent use. Eight 
specific antidepressants comprised 84% of all antidepres
sants used in Australia between 2006 and 2018.12 

For the first part of our analysis, we extracted all calls 
about antidepressant medicines from the database, based on 
their Anatomical Therapeutic Chemical (ATC) Level 3 (ther
apeutic class).13 Call characteristics were compared with 
their respective ‘rest of calls’ (Fig. 1). We explored antide
pressant drug–drug interaction queries as this was a more 

All calls
(Sept 2002–Jun 2010)

N = 123 217

Ant idepressant Interaction calls
n = 4292

Ant idepressant calls
n = 18 724

Rank 2 – Interaction
n = 4292 (22.9%)

Excluded 393 calls with
incomplete information

and call unrelated to DDI

Profile of calls where
antidepressants were
taken concomitantly
n = 3899 people and

9957 drugs

People* calling with
interaction queries

Jan 2007–Jun 2010
n = 2011

People* calling with
worrying symptoms

n = 210

People* with potential PK
and/or PD DDI identified

n = 177 (84.3%)

People* with potential PK
and/or PD DDI identified

n = 1451 (80.1%)

People* calling with
no symptoms

n = 1801

Number of potential DDI
found

Jan 2007–Jun 2010
n = 2513

Excluded calls
prior to Jan 2007, solely

requesting CMI, entries with
incomplete data or no query

description.
n = 2281

Rest of calls
N = 104 493

Rank 2 – Interaction
n = 14 405 (13.8%)

Fig. 1. Study outline of the patients included in each step of the analysis and the number of interactions found. *People either 
calling for themselves or as a carer of an antidepressant user. CMI, consumer medicines information; DDI, drug–drug interaction; 
PK, pharmacokinetic; PD, pharmacodynamic.    

WHAT GAP THIS FILLS 

What is already known: Antidepressant use has increased 
globally, with Australia and New Zealand among the highest 
users of antidepressants in the Organisation for Economic Co- 
operation and Development (OECD). Comorbidity and poly
pharmacy are common in antidepressant users, increasing the 
likelihood of interaction-related adverse drug events. 
What this study adds: Safety concerns about interactions 
with concomitant medications or lifestyle drugs motivated 
antidepressant users to seek information, with carers of chil
dren aged <15 years and older adults (aged 65–74 years) more 
likely to report worrying symptoms related to drug–drug 
interactions. The most frequently identified risks were exces
sive sedation, anticholinergic symptoms, serotonin excess and 
suicidal ideation.    
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highly ranked enquiry type, (22.9%) for antidepressants 
than the rest of the calls (13.8%, P < 0.001). A potential 
drug–drug interaction was defined as any concomitant drug 
use that could modify a person’s response, potentially affect
ing the therapeutic intent or causing undesired effects, 
based on pharmacokinetic (PK), pharmacodynamic (PD) 
and clinical evidence. We excluded entries with incomplete 
data or those that were not drug–drug related. 

For the second part of our analysis, we focused on anti
depressant users (patients) who were at potential drug–drug 
interaction risk. Patient demographics, including patients’ 
age, gender, and their medication use profile, were 
extracted from calls where the patient was a caller ringing 
for themself (80.4%) or the data were provided by the caller 
(19.6%), a family member, carer or friend, where the 
patient was prescribed an antidepressant, had questions or 
concerns regarding potential interactions with their con
comitant drug use (January 2007–June 2010), and where 
the database held detailed narratives from each call. All 
concomitant patients’ medicines (prescribed or self- 
medicated) were classified by their ATC therapeutic class 
(Fig. 1).13 

Pharmacists answering the call categorised interaction 
queries into two patient groups: patients having an informa
tion gap or concern but not experiencing symptoms – the ‘no 
symptoms’ group; and patients presenting with symptoms of 
concern to themselves and to the pharmacist answering the 
call – the ‘worrying symptoms’ group. All calls classified as 
associated with ‘worrying symptoms’ were referred to 
patients' designated primary healthcare professional. We 
excluded calls solely requesting consumer medicines informa
tion and entries with incomplete data, including no descrip
tion of their query. We compared patient characteristics to 
profile and differentiate between the two patient groups. 

To obtain an objective picture of the likelihood of a 
drug–drug interaction, we used a drug–drug interaction 
database (YouScript)14 for primary interaction analysis. 
We also used Stockley’s Interactions Checker,15 the 
Australian Medicine Handbook,16 AccessPharmacy,17 and 
Natural Medicines18 as secondary resources when a medica
tion was not listed on YouScript. Each call was analysed 
separately for potential pharmacokinetic and pharmaco
dynamic interactions. The significance of a potential phar
macokinetic interaction was expressed by severity grade and 
estimated percentage change in serum drug concentrations 
as predicted on YouScript: 0% = nil, ~20% = minimal, 
~60% = minor, ~100% = major, and >100% = contrain
dicated. This pharmacokinetic drug–drug interaction scale 
estimates potential patient impact, taking into consideration 
the many factors that can influence the clinical impact of 
drug exposure including dose, therapeutic use, inter-patient 
and intra-patient variabilities in drug disposition.19 

Pharmacodynamic interactions were classified by potential 
severity of an interaction-induced adverse event using the 
National Cancer Institute Common Terminology Criteria for 

Adverse Events (CTCAE):20 no adverse event (due to a 
drug–drug interaction); mild: asymptomatic or mild symp
toms – no intervention indicated; moderate – symptoms 
with minimal intervention indicated; severe – medically 
significant symptoms but not life- threatening – intervention 
indicated; life-threatening or disabling symptoms – drug use 
contraindicated. In cases where more than one drug–drug 
interaction was identified, the highest level was chosen. A 
team including pharmacists and a general practitioner (EP, 
GM, DP and MVD) assessed cases where the drug–drug 
interaction evidence was ambiguous or conflicting. 

As data were originally collected for routine service with
out specific a priori research goals, this research was con
ducted and reported in accordance with the REporting of 
studies Conducted using Observational Routinely-collected 
health Data (RECORD) guidelines.21 

Statistical analysis 

All variables are categorical, and descriptive results are 
presented using numbers and percentages. Evidence for a 
difference between patients with worrying symptoms and no 
symptoms was investigated using Pearson’s chi-squared test 
of independence. Statistical analysis was performed using R 
Statistical Software (version 4.0.3; R CoreTeam 2020). 

Ethics approval 

This study was approved by the Human Research Ethics 
Committee of Mater Health Services, Brisbane (LNR submis
sion 2012-68). 

Results 

Of 123 217 calls received from Australian consumers 
between September 2002 and June 2010, 18 724 (15.2%) 
involved questions about antidepressants, of which one in 
four (4292 calls, 22.9%) focused on potential interactions. 
After applying the inclusion criteria, we analysed 3899 calls 
for concomitant medicines by antidepressant class and sum
marised the 20 most common concomitant therapeutic clas
ses. In rank order, antipsychotics, opioid analgesics, 
benzodiazepines, and complementary medicines constituted 
more than half of medicines taken concomitantly with anti
depressants (Table 1). 

Of 2011 drug–drug interaction calls with a recorded 
narrative, 1801 (89.6%) patients with interaction queries 
were categorised as presenting with no symptoms and 210 
(10.4%) presenting with worrying symptoms (Table 2). 
Irrespective of symptom causality, a review of drug–drug 
interaction resources showed good correlation between con
sumer help-seeking behaviours for concerns about antide
pressant interactions, with a potential drug–drug interaction 
identified in 81.0% (1628) of these individuals. 
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Table 1. Top 20 common concomitant medicines ranked by use for five major antidepressant classes, and all antidepressant classes.         

Concomitant AD Selective serotonin 
reuptake inhibitor 

Serotonin–norepinephrine 
reuptake inhibitor 

Tricyclic 
antidepressant 

Monoamine 
oxidase inhibitor 

Other 
antidepressant 

All antidepressant 
(including depression 
related CAM)   

1 CAM BZD BZD CAM BZD SSRI 

2 BZD CAM SSRI BZD AP CAM 

3 AP Opioid CAM AP SSRI Other antidepressant 

4 Opioid AP Opioid Opioid CAM SNRI 

5 Cold and flu 
medication 

Other antidepressant AED NSAID Opioid TCA 

6 NSAID Cold and flu medication AP AED AED AP 

7 AED NSAID NSAID Other 
antidepressant 

SNRI Opioid 

8 Alcohol Alcohol Other 
antidepressant 

Antihistamine TCA BZD 

9 Antihistamine AED Antihistamine SSRI Antibiotic CAM (depression related) 

10 Paracetamol Antihistamine ACEI/ARB Cold and flu 
medication 

Antihistamine NSAID 

11 PPI SSRI Paracetamol Antibiotic PPI Cold and flu medication 

12 Antibiotic Paracetamol Cold and flu 
medication 

Oral corticosteroid Alcohol AED 

13 Other antidepressant ACEI/ARB PPI TCA Paracetamol Antihistamine 

14 TCA Weight loss product Antibiotic Paracetamol ACEI/ARB MAOI 

15 ACEI/ARB PPI Beta blocker Anticholinergic NSAID Paracetamol 

16 Beta blocker TCA SNRI Lithium Z drug Alcohol 

17 Weight loss product Psychostimulant Statin Z drug Lithium ACEI/ARB 

18 Psychostimulant Statin Thyroxine ACEI/ARB CAM (depression 
related) 

Antibiotic 

19 Thyroxine Antibiotic Anticholinergic SNRI MAOI PPI 

20 Statins Beta blocker Warfarin Thyroxine Cold and flu 
medication 

Beta blocker 

ACEI/ARB, Angiotensin-converting enzyme inhibitor/Angiotensin II receptor blocker; AED, antiepileptic drug; AP, antipsychotic; BZD, Benzodiazepine; CAM, complementary medicine; MAOI, monoamine 
oxidase inhibitor; NSAID, non-steroidal anti-inflammatory drug; PPI, proton pump inhibitor; SNRI, serotonin–norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic 
antidepressant; Z drug group of medications including zopiclone, zolpidem.  
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More than two in three people who called about potential 
drug–drug interactions were female. This proportion was sim
ilar whether the antidepressant user was experiencing symp
toms or not (P = 0.30). Whether or not people were identified 
as having worrying symptoms was associated with age 
(P < 0.001, Table 2). Carers of children aged <15 years and 
older adults (aged 65–74 years) were more likely than other 
age groups to report experiencing worrying symptoms. The 
antidepressant drug use profiles were also similar across dif
ferent antidepressant classes, except for complementary med
icines commonly used for depression: for example, St. John’s 
wort, S-adenosyl-L-methionine (SAMe) (worrying symptoms 
1.0% vs no symptoms 7.9%, P < 0.001). The most commonly 
implicated antidepressants were selective serotonin reuptake 
inhibitors (SSRI; n = 1069, 53.2%), serotonin noradrenaline 
reuptake inhibitors (SNRI; n = 347, 17.3%) and tricyclic 

antidepressants (TCA; n = 277, 13.8%), and depression- 
related complementary medicines (n = 142, 7.1%). 

We identified 2513 interactions in the 2011 patients in 
our dataset (Table 3). In general, more potential PD inter
actions were recorded compared to potential PK interac
tions, but when comparing the distribution of the 
significance of interaction, PK interactions tended to have 
a higher significance of clinical impact than PD interac
tions, with 48.0% of patients experiencing a potential drug 
level change between 61 and >100%) (Table 3). We 
describe the frequency of potential PD effects in Table 3; 
risk of central nervous system (CNS) depression, increased 
anticholinergic effects, serotonin syndrome and suicidal 
thoughts were more commonly identified from patients’ 
concurrent medication use. We compiled a resource of 
key and common potential interactions that clinicians 

Table 2. Characteristics of antidepressant users (patients) with queries about potential antidepressant interactions (January 2007–June 2010).        

Total, 
n (%) 

No symptoms, 
n (%) 

Worrying 
symptoms, n (%) 

P-value   

PatientsA  2011 (100)  1801 (89.6)  210 (10.4)  

Potential drug–drug interactions 
identifiedB  

1628 (81.0)  1451 (80.6)  177 (84.3)  0.19 

Characteristics     

GenderB      

Male  613 (30.5)  542 (30.1)  71 (33.8)  0.30  

Female  1398 (69.5)  1259 (69.9)  139 (66.2) 

Age group (years)A      

0–14  38 (100)  30 (78.9)  8 (21.1)  <0.001  

15–24  179 (100)  170 (95.0)  9 (5)  

25–44  860 (100)  789 (91.7)  71 (8.3)  

45–64  606 (100)  534 (88.1)  72 (11.9)  

65–74  202 (100)  168 (83.2)  34 (16.8)  

≥75  126 (100)  110 (87.3)  16 (12.7) 

Antidepressant classB      

SSRI  1069 (53.2)  959 (53.2)  110 (52.3)  0.81  

SNRI  347 (17.3)  302 (16.8)  45 (21.4)  0.17  

TCA  277 (13.8)  246 (13.7)  31 (14.8)  0.74  

MAOI  87 (4.3)  75 (4.2)  12 (5.7)  0.39  

Other AD  265 (13.2)  235 (13.1)  30 (14.3)  0.69  

AD complementary medicine  144 (7.1)  142 (7.9)  2 (1.0)  <0.001 

Number of concomitant drugsB      

2  1177 (58.5)  1053 (58.5)  124 (59.0)  0.93  

≥3  834 (41.5)  748 (41.5)  86 (41.0) 

AReported as row%. 
BReported as column%. 
AD, antidepressant; MAOI, monoamine oxidase inhibitor; SNRI, serotonin–norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, 
tricyclic antidepressant.  
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should be aware of before prescribing an antidepressant, 
derived from our data and for antidepressants marketed 
since 2010 (Table 4). 

Discussion 

Our real-world medicines call-centre data demonstrated 
help-seekers who take antidepressants have drug–drug 
interaction concerns about concomitantly used medicines 
or lifestyle products including complementary medicines.22 

There is a bidirectional relationship between mental health 
disorders and comorbid chronic physical conditions.23–25 

The guidelines from the National Institute for Health and 

Care Excellence indicate that one in five (20%) patients with 
a chronic physical condition also experience depression;23 

whereas World Mental Health surveys from the World 
Health Organization reported that almost three in four 
(72%) patients with a major depressive disorder also have 
a chronic physical condition, increasing the probability of a 
clinically relevant adverse medication event relating to a 
drug–drug interaction.26 

In our study, CNS-active drugs of dependence; for exam
ple, benzodiazepines, opioids, and alcohol, were commonly 
used concomitantly with antidepressants, consistent with 
previous research.27 Patients with depression and a sub
stance use disorder; for example, in the form of dependence, 
were more likely to seek help, but their needs were often 

Table 3. Pharmacokinetic and pharmacodynamic interactions analysis.       

Interaction Total, n (%) No symptoms, 
n (%) 

Worrying 
symptoms, n (%) 

P-value   

People with queries about potential drug–drug interactions 2011 1801 210  

Total number of potential drug–drug interactions identified 2513 2235 278   

Pharmacokinetic 1011 (50.3) 901 (50.0) 110 (52.4)   

Pharmacodynamic 1502 (74.7) 1334 (74.1) 168 (80.0)  

Potential clinical significance of interactions     

Potential pharmacokinetic (potential % drug plasma level 
change estimated using YouScript)B      

≤20 219 (21.7) 194 (21.5) 25 (22.7) 0.001  

21–60 306 (30.3) 258 (28.6) 48 (43.7)  

61–100 421 (41.6) 385 (42.7) 36 (32.7)  

>100% 65 (6.4) 64 (7.1) 1 (0.9) 

Potential pharmacodynamic (severity of interaction)B      

Mild or asymptomatic 1008 (67.1) 904 (67.8) 104 (61.9) 0.2  

Minor 327 (21.8) 286 (21.4) 41 (24.4)  

Major 145 (9.7) 123 (9.2) 22 (13.1)  

Contraindicated 22 (1.4) 21 (1.6) 1 (0.6) 

Potential pharmacodynamics effectsA      

Increased central nervous system depression 731 629 (86.0) 102 (14.0) 0.0001  

Increased anticholinergic effects 487 443 (91.0) 44 (9.0) 0.28  

Serotonin excess/syndrome 415 370 (89.2) 45 (10.8) 0.83  

Increased short term suicidal thoughts 350 302 (86.3) 48 (13.7) 0.035  

QT prolongation 305 270 (88.5) 35 (11.5) 0.59  

Increased prolactin level 174 155 (89.1) 21 (12.1) 0.58  

Increased risk of bleeding 136 123 (90.4) 13 (9.6) 0.84  

Increased risk of seizure 128 106 (82.8) 22 (17.2) 0.015  

Hypertension 66 61 (92.4) 5 (7.6) 0.57  

Hepatotoxicity 29 20 (69.0) 9 (31.0) <0.0001 

AReported as row%. 
BReported as column%.  
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unmet due to barriers accessing mental health care.28 It is 
therefore important to closely monitor patients concurrently 
using antidepressants and CNS-active drugs to address per
ceived barriers to mental health care. 

Short-term suicidal ideation was reported as a potential 
concern. There is a correlation between antidepressant dose 
and suicidal ideation risk;29 a high antidepressant concen
tration in the blood may be associated with increased sui
cidality. This highlights the importance of identifying and 
monitoring for a potential PK drug–drug interaction involv
ing antidepressants.30 If a patient is prescribed a treatment 
that reduces antidepressant metabolism and/or elimination, 
it will manifest as an increased antidepressant dose, thereby 
raising suicidal ideation risk. In contrast, if the new treat
ment induces antidepressant clearance, symptoms of depres
sion may return, or the patient may experience withdrawal 
effects. Suicidal ideation generated by antidepressant use 
continues to court controversy.31 Our results suggest that 
monitoring patient progress during a severe mental health 
disorder may be suboptimal, and that appropriate, regular, 
counselling remains essential to ensure the patient 

comprehends their symptoms and how they can be appro
priately managed. For many, this includes reassurance that 
these symptoms will be temporary, but that they need to 
seek help should they persist. 

Worrying symptoms related to antidepressant drug–drug 
interactions were more likely to be reported by carers of 
children aged <15 years and older adults (65–74 years). 
This would be expected in an older age group who use 
multiple medicines, as polypharmacy is a predictor of 
adverse drug reactions,32 but it is less well recognised that 
children may have a similar rate of experiencing worrying 
symptoms or adverse drug events.33 Children and adoles
cents are increasingly being prescribed antidepressants, 
with at least 101 174 Australians aged 0–17 years (1.8%) 
having an antidepressant dispensed between July 2017 to 
June 2018.31 Over an 11- year period (2008–18), Australian 
antidepressant dispensing (0–27 years of age, per capita) 
increased 66% and suicide rates (0–24 years) increased 
49%.31 It is unclear whether suicidality is correlated with 
antidepressant use or the limited efficacy of antidepressants 
in suicidal children and adolescents.34 This issue warrants 

Table 4. Common drug–drug interactions for antidepressant medicines or class by potential outcomes and action needed.      

Antidepressants Other substances Potential outcome Action needed   

SSRI/SNRI/TCA/MAOI Antipsychotics Increased CNS depression, prolonged 
QT interval (particularly with 
escitalopram) 

Monitor closely and provide counselling  

Alcohol Increased CNS depression Advise patient regarding the risk and suggest 
quitting  

Opioids Increased CNS depression, serotonin 
toxicity (particularly with tramadol, 
fentanyl, and dextromethorphan) 

Monitor closely and choose alternative 
analgesics or cough suppressants if possible  

Benzodiazepines Increased CNS depression Avoid if possible. Otherwise, use the 
minimal dose and provide counselling 

SSRI/SNRI/MAOI Oral decongestants Irritability, insomnia, and hypertension Topical (intranasal) decongestants are 
preferred; monitor closely 

SSRI/SNRI Antiepileptic drugs Increased CNS depressions, change in 
drug concentrationA 

If an interaction exists, avoid if possible 

Antidepressant Another antidepressant Increased CNS depression, serotonin 
toxicityA 

Avoid using multiple antidepressants unless if 
it is clear that a drug–drug interaction is 
unlikely, e.g. agomelatine (with the exception 
of fluvoxamine) 

Agomelatine (melatonin 
receptor agonist and 5HT2c 
receptor antagonist)B 

CYP1A2 inhibitors (e.g. 
fluvoxamine) 

Increased risk of toxicity of agomelatine Avoid such combination if possible 

Vortioxetine (serotonin 
receptors and transporters 
modulator)B 

Drugs likely to 
contribute to serotonin 
toxicity 

Risk of serotonin toxicity Avoid such combination if possible  

Bupropion Increased risk of toxicity of vortioxetine Monitor for toxicity; decrease the dose of 
vortioxetine if needed 

ADepends on the combination, please consult a professional resource for more specific outcomes. 
BNewer drugs (since 2010). 
CNS, central nervous system; MAOI, monoamine oxidase inhibitor; SNRI, serotonin–norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake 
inhibitor; TCA, tricyclic antidepressant.  
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early identification and monitoring for PK drug–drug inter
actions involving antidepressants, with patients reassured 
that most symptoms will be temporary, but to seek help 
should they persist.30 

In our study, people using a complementary medicine for 
depression, for example St John’s wort, were more likely to 
seek information in the absence of worrying symptoms. This 
parallels our previous medicines call centre research dem
onstrating general consumer concerns about complementary 
medicine risks, where 34% of calls asked about possible 
interactions with complementary medicines versus only 
13% for conventional medicines.35 Mainstream and social 
media have also increased consumer awareness of the dan
gers of ‘mixing medicines’. As complementary medicines are 
often self-initiated without input from health practitioners, 
it places the onus on the consumer to seek information about 
potential interactions. This is supported by a study indicat
ing that complementary medicine consumers consult more 
clinical resources than patients who are on conventional 
medicines.36 Widespread use of complementary medicines 
carries increased drug–drug interaction risk.35,37 This is an 
opportunity for prescribers to counsel patients that ‘natural’ 
is not synonymous with ‘safe’, and highlights the importance 
of gathering information regarding complementary medi
cine use, especially when first prescribing antidepressants. 

We found that potential PD interactions were more prev
alent than potential PK interactions, with CNS depression 
and anticholinergic effects commonly reported as potential 
symptoms. Clinicians may also underestimate the extent to 
which less overt drug–drug interaction effects such as day
time somnolence, dizziness, or constipation may contribute 
to treatment discontinuation or poor adherence.38 When 
comparing the distribution of interaction severity, a higher 
proportion of people with no symptoms (49.8%) than people 
with worrying symptoms (33.6%) were estimated to have a 
percentage PK drug change between 61 and >100%. 
However, intrinsic patient characteristics and a drug’s ther
apeutic window would contribute to interaction risk.39 In 
contrast, the severity of PD interaction between patients 
with and without worrying symptoms were similar. This 
suggests that the clinical impact of PK and PD interactions 
cannot be directly compared, with current interaction 
checkers being poor predictors of patients likely to experi
ence actual drug–drug interaction symptoms. They do, how
ever, serve as a flag to explore individual patient 
characteristics and drug dose as contributors to drug–drug 
interaction risk. Clearly, patients who are taking antidepres
sants, with their inherent diverse pharmacological profiles, 
together with other drugs, are at increased drug–drug inter
action risk that can negatively impact treatment outcomes. 
This highlights the value of a trusted healthcare professional 
with drug–drug interaction expertise assessing the 
drug–drug interaction risk of individual patients. 

We did not identify any predictor that would indicate 
which patient group was more likely to experience 

symptomatic antidepressant drug–drug interactions. Nine 
in ten patients or carers in our study commonly sought 
help for their drug–drug interaction concerns despite a 
lack of worrying symptoms. This may suggest antidepressant 
users overestimate their medication risk. Maladaptive risk 
perception is a cornerstone of cognitive models of anxiety 
disorders where worried individuals generally overestimate 
negative outcomes,40 and emotional reactions to perceived 
risk or uncertainty often drive behaviour such as help- 
seeking.41 As four in five patients had at least one identified 
drug–drug interaction of potential clinical significance, this 
validates healthcare professionals being receptive to 
patients’ drug–drug interaction concerns. 

The main strength of this study was that we used real- 
world, routinely collected health service data and demon
strated remarkable consistency in consumer safety concerns, 
particularly about antidepressant drug–drug interactions, 
over an 8-year period. Consistent with information beha
viour theories, callers used the medicines call centre to seek 
information in response to uncertainty associated with wor
rying symptoms or multiple interpretations of information 
(inadequate, conflicting, or overload).11,35 

We note two main limitations. First, although the data 
analysed were collected a decade ago, and have not cap
tured some of the newer antidepressants, the individual 
antidepressants reported in our study continue to be widely 
used. A recent analysis comparing antidepressant use in 
Australia and Sweden demonstrated that SSRIs and SNRIs 
remain the most commonly used antidepressants over a 13- 
year period (2006–18).12 We developed a guide (Table 4) 
for primary healthcare professionals to identify and monitor 
common antidepressant drug–drug interactions, their poten
tial outcomes and actions needed. It includes newer anti
depressants approved since 2010. 

Second, our study findings might not represent all anti
depressant users, but rather those concerned enough to 
contact a medicines call centre. A previous longitudinal 
analysis of over 125 000 calls to the same medicines call 
centre found call demographics were remarkably consistent. 
Callers originated from all Australian states and territories, 
and importantly, when caller location was grouped by the 
Accessibility/Remoteness Index of Australia (ARIA),42 those 
from ‘rural and remote’ areas approached the relative popu
lation frequency.11 This provides reassurance that a medi
cines call centre model has utility for the Australian public, 
particularly those with less access to health services. 
Moreover, in a study of 2348 calls to a Finnish national 
consumer medicines call centre surveying use of the differ
ent medicines information sources, people with mental 
disorders were more frequent users of telephone- and 
internet-based medicines information sources and patient 
information leaflets than people without mental disorders.43 

Call centre popularity is cited as primarily due to their 
low consumer cost, ease of access, immediacy of help, pro
vision of caller anonymity and protection from stigma.44,45 
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Furthermore, some patient characteristics such as ethnicity 
were not recorded by the medicines call centre, although 
previous research has identified it can impact the prevalence 
of antidepressant use.46 Finally, the study design precluded 
factors such as adherence and under-reporting being explored 
and thus, requires future research to address these factors. 

In conclusion, antidepressant users who information seek 
commonly take combinations of medicines and lifestyle 
drugs, and often have drug–drug interaction safety con
cerns. Prescribers may underestimate the risk of excessive 
sedation, anticholinergic symptoms, serotonin syndrome, 
and suicidal ideation in people using antidepressants 
together with other drugs. Primary healthcare professionals, 
especially general practitioners and pharmacists, are ideally 
placed to identify clinically relevant drug–drug interactions 
when a patient commences an antidepressant or if there is a 
medicine change. They can proactively address any poten
tial drug–drug interaction risk or patient interaction con
cerns to encourage shared decision-making. 
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