Oral Fluid as a Viable Matrix for Detecting Drug-Drug Interactions
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Introduction Results

Drug-drug interactions (DDIs) are a substantial concern for
many patients and monitoring for DDIs is critical to preventing . .
adverse drug events (ADEs) and potential hospitalization, Reglon Demographlcs Age Range Number of Potential DDIs Present
particularly for those under treatment for multiple conditions
and/or under the care of multiple providers. Detection of Population by Region > 5 Substances

drugs and other interacting substances (e.g. foods and/or 1% 500
supplements) in biological fluids provides a direct means to Age range, y N Present (%a) 450 452

assess what patients have ingested, providing an objective 18-44 1139 244 (21.4) 400

detection of potential DDIs that may be missed by traditional
drug reconciliation programs or pharmacy staff. Typically, :;‘;‘ﬁlﬁt 45-64 1313 350(26.7)
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urine is used to assess ingested drugs; however, oral fluid (OF) o Southwest 300

has been increasingly evaluated as a useful alternative matrix W Great Plains 2 65 725 179 (24'7) % 250 203

in clinical and forensic toxicology, drug monitoring programs :\l\’ﬂvizsvtvest Total 3177 773 (24_3) % 200

and telehealth settings. We recently began offering an OF test Mountain west 150 139

f‘;rddetedio” of Commod“g”t]erada?t; inlahpain ”I‘a”ageme”tr Vid-Atlantic "Number of patients in age group with 5 or more 100 A

addiction treatment and behavioral health population. Given : : .. 40 o A2

the lack of prevalence data for many of these interacting substances detected in the oral fluid divided by N >0 l . . m

substances in OF, we conducted a post-release evaluation of for the age group then multiplied by 100 0 L s 3 a4 s e 7 s o 1o

the ability to detect these substances and identify potential

DDIs in this matrix. Table 1: All age groups were represented in the study. Asin urine, = Number of DDIs

observed polypharmacy was not related to age, demonstrating the utility Figure 4: The total number of potential interactions detected in

Figure 1: Oral fluid samples were obtained from regions of DDI testing across all ages. oral fluid for tested patients. Most patients tested in oral fluid
across the country. The majority of samples came from the exhibited 1-2 potential interactions; however, several patients
Southeast region with the fewest coming from the Mid- tested exhibited more than 10 potential interactions. These
Atlantic. A total of 3177 samples were analyzed in the study data illustrate the usefulness and utility of testing patients for

from the first quarter of 2021 Severity of Potential Interactions potential DDIs using oral fluid.
Top DDIs by class

Concurrent use of opioids and other CNS depressants, such as muscle relaxants, may result in

Over 180 drugs in oral fluid were monitored through LC-MS/MS
testing. Briefly, OF samples collected with a commercial 900

collection device were processed via automated SPE and extracts I "
were diluted without drving and iniected onto an LC-|\/|S/|V|S 500 PO Iyp ha rmacy I n Patle nts Moderate profound sedation, respiratory depression, coma, and/or death.(1)

- ying J Moderate Concurrent use of opioids and other CNS depressants, such as antipsychotics, including phenothiazine
system. A modified C18 column was used to ch romatograph 700 Severe ignifi derivatives, may result in profound sedation, respiratory depression, coma, and/or death.(1)
compounds and quaitative detection was via scheduled multiple R e A e i
reaction monitoring using electrospray with polarity switching. o1 527 Contraindicated hyperreflexia, clonus, tachycardia, hyperthermia, and muscle rigidity.(2) Concurrent use of

. . . . . 500 481 Moderate amphetamines or phentermine and a SNRI may increase the risk for high blood pressure or make
Several cat.eg:orl.es of drug Yvere monitored mCIUdmg behavioral § hypertension more difficult to control. SSRIs and SNRIs linked to this monograph are: citalopram,
health, antibiotic, and cardiovascular compounds as well as § oo Moderate desvenlafaxine, duloxetine, escitalopram, fluoxetine, fluvoxamine, levomilnacipran, milnacipran,

paroxetine, sertraline, venlafaxine, vilazodone and vortioxetine.
3604 Concurrent use of CYP2D6 inhibitors may result in elevated levels of and toxicity from
Moderate
metoprolol.(3,4)
Concurrent administration of fluoxetine or paroxetine with selected cyclic agents which are
metabolized by CYP2D6 or CYP2C19 may result in an increase in serum levels, toxicities (e.g. risk
Significant for seizures, severe anticholinergic effect), and/or clinical effects of the tricyclic agent or trazodone.

food/supplement ingestion markers. These samples were tested
either through our DDI testing profile and, if ordered, our oral

fluid testing profile. Over 3100 patient samples were processed 200
to determine potential DDIs (including severity) and category of

300 278

: : 100 lomipramin ipramine, imipramine, nortriptyline, and trimipramine are classifi
analytes involved. Patients under the age of 18 were removed 2 Severe Clomipramine, desipramine, imipramine, nortriptyline, and trimipramine are classified by
CredibleMeds(5) as possible QT prolonging agents. Increased serum levels of these tricyclic agents
from the study (n=64). 0 may increase the risk for torsades de pointes. Concurrent administration of fluoxetine or paroxetine
0 ! 2 3 4 >* with clomipramine, and perhaps with imipramine or high dose amitriptyline may increase the risk for
B Number of compounds detected seroton | n Syndrome_
Figure 3: Chart illustrating the degree of severity of the interaction Concurrent use of buprenorphine with other opioids in opioid dependent patients may result in
i . i i .. -y . Severe withdrawal symptoms. Concurrent use in other patients may result in additive or decreased analgesia,
Total of 3241 patients Figure 2: The number of compounds detected in each oral fluid detected. The majority of the potential interactions were moderate. AN o
i decreased opioid side effects, and/or renarcotization.
1 sample through all testing performed. These data show that a large However, over 13% of the total interactions detected were either severe or The concurrent administration of a CYP3A4 inhibitor may result in elevated levels of and toxicity
Age range 7-100yo number of samples exhibit polypha rmacy (5.|. substances) and that, contraindicated. These data are similar to what has been observed in urine Severe from alfgntaml,_(6,7) penzhydrocodone,(g) fentan_yl,(6,7) hydroc_odone,(9) oxycodone(10), and
il i Itiol b be d din thi : sufentanil,(11) including profound sedation, respiratory depression, coma, and/or death.
similar to urine, multiple substances can be detectea In this testing for potential DDlIs. Use of alcohol may result in an acceleration of opioid release from Avinza (morphine) extended-
64 patients < 18 method. Contraindicated releasg, ((:japslules,(12b)I Opafj (oxgr;oLpr:jone)heﬁtendzd-reIease ta(;algts,(ll3) Nucyntla (tapentadol)
extended-release tablets, an 0 ro rocodone) extended-release capsules.(15
removed from study (14) ydro (hy ) & (15)
DDI Testing Profile Oral Fluid Comprehensive Testing Profile
. . . .- N-Desmethyl - , . . .
. . 2-Hydroxyitraconazole Carbidopa Metabolite Famotidine . . Primidone Morphine MDA Clozapine N-oxide Fluvoxamine
3177 patients examined _ : Azithromycin _ : : : _ —
2-Hydroxynelfinavir Carvedilol Fluconazole N-Desmethyl Terbinafine | Promethazine Sulfoxide Oxymorphone Methamphetamine Desmethylclozapine Desmethylclomipramine
4238 total DDIs detected 3-Hydroxyguanfacine Chloroquine Fluoxetine N-Desmethylcitalopram Propranolol Hydromorphone Phentermine Clozapine Clomipramine e
(max DDIs per patients =20) 4-OH Omeprazole Sulfide Chlorpromazine Fluphenazine N-Despropyl Ropinirole Quetiapine Dihydrocodeine MDMA N-Desmethylolanzapine Desipramine o n c u S I O n S
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9-Hydroxyrisperidone Clobazam Guanfacine Nevirapine Rifabutin Norhydrocodone Gabapentin Clonidine Nortripyline
Abiraterone Clomipramine Haloperidol Nifedipine Carboxylate Rifampin Hydrocodone Pregabalin Lofexidine Amitriptyline 1 1 Tallal 1 1 1
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