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Sharp rises in opioid abuse and overdose rates in the United States over the past two decades
have prompted much-needed review of prescription rates and ease of access to controlled
substances. Combatting these alarming trends requires assessing which opioids are more
addictive and habit-forming than others, and setting standards and guidelines for prescribing that
accurately reflect the relative risk of a drug.
Trezix (NDC drug name 66992-0340), an oral analgesic used to manage moderate to moderately
severe pain, has a lower morphine milligram equivalent (MME) dose than stronger opioids such
as morphine, hydrocodone, and fentanyl.1 It is formulated as a short-acting opioid, which has a
lower risk of addiction or overdose than long-acting opioids.2
In this report we present an overview of the safety and usage data for Trezix and similar lowdose dihydrocodeine combinations. It is our carefully-considered opinion that Trezix should not
be regulated as strictly or in the same classification as opioids of morphine-equivalent or higher
strength.

Pharmacology of Trezix
Each Trezix capsule contains a combination of 16mg dihydrocodeine, 320.5mg acetaminophen,
and 30mg caffeine.
Dihydrocodeine is a partially-synthetic opioid analgesic and antitussive. It is synthesized by
hydrogenating codeine, converting the double bond between carbons 7 and 8 in the main
molecule into a single bond and adding a hydrogen atom to the two carbons. 3 In the body, it is
metabolized into dihydromorphine, which is an agonist for opioid receptors on neurons in the
central and peripheral nervous system. 4
Acetaminophen (paracetamol) is an analgesic used to treat mild pain and fever. It is frequently
used in combination with opioids for the treatment of more severe pain from cancer, surgery, and
chronic conditions. Long-term use of acetaminophen does not result in addiction or
dependency.5 Adults can take 3-4g per day safely, and it is widely available over-the-counter in
500mg doses.6
Caffeine is a mild stimulant that affects the central nervous system. Combination with other pain
relievers and other drug types can enhance their efficacy. 5 It is the world’s most widely-used

psychostimulant, capable of creating a mild form of tolerance and physical dependency with
minor withdrawal symptoms.7 Caffeine is classified by the FDA as GRAS (generally recognized
as safe).

Regulation of Trezix
Drug Enforcement Administration (DEA) classification lists Trezix as a Schedule CIII substance.
Schedule III drugs are defined as “drugs with a moderate to low potential for physical and
psychological dependence.”8 All products containing dihydrocodeine, including Trezix, are
available by prescription only in the United States. However, combination drugs containing low
doses of dihydrocodeine in fixed combination with other analgesics like acetaminophen
(paracetamol), salicylic acid (aspirin), ibuprofen, and caffeine can be attained over-the-counter in
some countries like the United Kingdom, Japan, and South Africa. 9,10

Opioid strength of dihydrocodeine in relation to morphine
The MME conversion factor of dihydrocodeine is 0.25, meaning it is one-quarter the strength of
morphine by weight. This is slightly stronger than codeine, at 0.15, and tramadol, at 0.10.
However, the vast majority of other opioid analgesics are many times stronger than
dihydrocodeine based on MME value (see Table 1).
For example, a 16mg dose of dihydrocodeine is equivalent to a 30mg dose of codeine, a 5mg
dose of hydrocodone, and a 1.6mg dose of oxycodone.
Dihydrocodeine is considered a “weak” opioid and is often used in first-line management of
surgical or cancer-related pain before stronger medications like morphine or oxycodone are
given.11 Because of its favorable safety profile and low habit-forming properties,
dihydrocodeine is sometimes also prescribed for the treatment of addiction to stronger opioids
like heroin.

Trends in low-dose dihydrocodeine use
Contrary to the rise in use of morphine-equivalent-strength and higher-than-morphine-strength
opioid analgesics, the rate of lower-than-morphine-strength opioid analgesics among adults over
the age of twenty has been steadily declining in the United States since 1999. 12
In European countries, dihydrocodeine is preferably prescribed over codeine, hydrocodone, or
morphine for pain relief. Doctors in the United States prescribe hydrocodone, a stronger opioid,
much more frequently than other countries, so dihydrocodeine prescription rates are lower here. 13

There has been no rise in opioid prescribing rates in the United States equivalent to the rise in
opioid use. Overall, prescribing rates of opioids in general has declined from 2012 to 2017. 14
Prescriptions for dihydrocodeine specifically decreased by 98.7% between 2009 and 2014, and in
2014 accounted for less than 0.1% of all opioid prescriptions dispensed. The total mass of
legally-dispensed dihydrocodeine likewise decreased by 68.6% from 2009 to 2013.15

Overdose and abuse rates of dihydrocodeine compared to other opioids
Epidemiological information regarding prescription, addiction, and overdose rates of
dihydrocodeine is limited, in large part because it typically is lumped into the broader opioid
category and details on specific drugs are often not included in incident reports or death
certificates.16
When broken down into more specific classifications, dihydrocodeine falls into categories with
lower potentials for misuse, addiction, and harmful effects than other types of opioids typically
of concern. For instance, the likelihood of continued use after 1 and 3 years from prescribing
date for Schedule III-IV opioids is 5.0% and 2.2%, respectively, compared to 27.3% and 20.5%
for long-acting opioids, 13.7% and 6.8% for tramadol, and 8.9% and 5.3% for short-acting
Schedule II opioids (see Table 2).17
The rate of drug overdose deaths caused by synthetic opioids (other than methadone) has risen
much more rapidly over the past few years than overdose deaths caused by natural or
semisynthetic opioids. From 1999 to 2017, the rate of overdose deaths from synthetic opioids
(such as fentanyl and tramadol) rose 2,900%, whereas overdose deaths from natural or
semisynthetic opioids (such as morphine, oxycodone, and dihydrocodeine) rose only 340%.
From 2016 to 2017 alone, overdose deaths from synthetic opioids spiked by 45%, while
overdose deaths from natural or semisynthetic opioids stagnated. 18
In the year 2014, approximately 31,270 drug overdose deaths involved opioids. Of these, 17.3%
involved oxycodone, 13.4% involved fentanyl, 12.9% involved morphine, and 10.5% involved
hydrocodone. Deaths involving codeine and dihydrocodeine have been insignificant enough to
not be included in most reports from the United States.19 A report from the United Kingdom
found a total of 584 fatalities in which dihydrocodeine was detected in the body between the
years 1997 and 2007; the vast majority of these (96.1%) involved at least one other type of
drug.20
Many overdose deaths in the United States also involve a mix of opioids and other drugs.
Opioids mixed with alcohol can be particularly lethal, with alcohol consumption contributing to
about 15% of all drug overdose deaths in 2014. Of the deaths that involved both drugs and
alcohol, 17.2% involved hydrocodone, 16.7% involved oxycodone, 13.0% involved morphine,

and 12.2% involved fentanyl. No deaths were reported resulting from a mix of alcohol and
codeine or dihydrocodeine.14,19

Typical prescribed dosing of Trezix has a low risk of habit-formation
The standard recommended usage of Trezix for adults is to take 2 capsules every 4 hours as
needed, but typically limited to no more than 10 capsules per 24-hour day.5 One capsule of
Trezix contains 16mg dihydrocodeine, or 4 MME. A patient taking Trezix as prescribed,
therefore, will not be taking more than 40 MME per day, and a typical use of 6 capsules over a
24-hour period is equivalent to 24 MME.
The Centers for Disease Control and Prevention (CDC) considers a daily intake of 90 MME or
more to be a high opioid dose. They recommend avoiding daily doses of 90 MME or higher if
possible. Caution is advised for doses of 50 MME per day or higher, as the risk of opioid abuse
is twice as likely at this level than for doses of 20 MME per day or less. 21

Chronic pain sufferers, accounting for most opioid abuse, do not turn to dihydrocodeine
The vast majority (81%) of Americans who take non-prescribed prescription drugs report doing
so because of high levels of chronic pain, as do 51% of heroin users. 14 People self-medicating
for chronic pain tend to turn to stronger painkillers, rather than analgesics for moderate amounts
of pain like dihydrocodeine. Hydrocodone, oxycodone, and fentanyl, which can be
manufactured illicitly in amateur laboratories, are the leading choices for non-prescribed
prescription drug use.15,19
Few cases of dependency on dihydrocodeine are mentioned in case reports, and recovery has
typically been rapid once proper treatment begins. 22 Overdoses of dihydrocodeine likewise have
been infrequently reported, and have been successfully treated with naloxone. 23 Of all opioidcontaining drug items analyzed by the DEA in 2007, just 1.24% tested positive for
dihydrocodeine, compared to 39.66% for hydrocodone and 31.24% for oxycodone. 24 Reports
from the DEA from later years did not include drug test statistics for dihydrocodeine.15

Additional safety information for Trezix
When taken properly, side effects from the use of Trezix and other low-dose dihydrocodeinecontaining drugs are generally mild. They are similar to the side effect profiles of other
narcotics, like constipation, mild euphoria, feelings of tranquility, dizziness, or sleepiness, which
may interfere with the ability to operate a motor vehicle. 5,25 Because of its metabolic processing,
Trezix should not be taken along with monoamine oxidase inhibitors (MOAIs). 5

Summary
Trezix, with a low dose of dihydrocodeine, is a weak opioid used to manage moderate to
moderately severe pain. With a low MME compared to most other opioids, it has low habitforming properties. Cases of dihydrocodeine dependency and overdose are rare. Dihydrocodeine
is preferred to other stronger opioids as a first line of pain management in many other countries
in Europe and the rest of the world, and is also sometimes used to treat addictions to more
hazardous opioids.
Because of its favorable safety profile, Trezix does not pose as much of a danger for misuse and
other harmful effects as Schedule II and long-acting opioid drugs. This needs to be considered
when reviewing and developing guidelines and regulations for opioid prescribing and
monitoring. It does not make sense to govern it as strictly as those opioids that do frequently
cause addiction and health damage, and it should remain easily accessible to those who would
benefit from its pain relieving effects.

Tables

MME Conversion Factor

1mg Morphine
Equivalent Dose

Codeine

0.15

6.7mg

Dihydrocodeine

0.25

4mg

Fentanyl (tablets/lozenges)

103.0

9.7μg

Fentanyl (patch)

7200.0

0.14μg

Hydrocodone

1.0

1.0mg

Methadone

3.0

0.33mg

Morphine

1.0

1.0mg

Opium

1.0

1.0mg

Oxycodone

1.5

0.67mg

Tramadol

0.1

10mg

Drug Name

Table 1. Milligram morphine equivalent (MME) conversion factors of selected commonlyused opioids.21

Probability of continued opioid use after:
Prescribed Drug

1 year

3 years

Long-acting opioid

27.3%

20.5%

Tramadol

13.7%

6.8%

Schedule II short-acting opioid
(other than hydrocodone or oxycodone)

8.9%

5.3%

Hydrocodone, short-acting

5.1%

2.4%

Oxycodone, short-acting

4.7%

2.3%

Schedule III-IV opioid (such as Trezix)
or nalbuphine

5.0%

2.2%

Table 1: Probabilities of continued opioid use by opioid category. 17 Long-acting opioids
include morphine, oxycodone, buprenorphine, fentanyl, buprenorphine, oxymorphone, and
tapentadol. Schedule II short-acting opioids include fentanyl, morphine, methadone,
hydromorphone, levorphanol, meperidine, methadone, oxymorphone, and tapentadol. Schedule
III-IV opioids include codeine, dihydrocodeine, butorphanol, pentazocine, and propoxyphene.

References
1.

2.

3.
4.

5.

6.
7.

8.

CDC compilation of benzodiazepines, muscle relaxants, stimulants, zolpidem, and opioid
analgesics with oral morphine milligram equivalent conversion factors, 2018 version. Centers for
Disease Control and Prevention;2018.
García MC, Dodek AB, Kowalski T, et al. Declines in Opioid Prescribing After a Private Insurer
Policy Change — Massachusetts, 2011–2015. MMWR Morb Mortal Wkly Rep. 2016;65:11251131.
Leppert W, Woron J. Dihydrocodeine: safety concerns. Expert review of clinical pharmacology.
2016;9(1):9-12.
Ammon S, Hofmann U, Griese EU, Gugeler N, Mikus G. Pharmacokinetics of dihydrocodeine
and its active metabolite after single and multiple oral dosing. Br J Clin Pharmacol.
1999;48(3):317-322.
Acetaminophen, Caffeine, And Dihydrocodeine (Oral Route). Mayo Clinic 2019;
https://www.mayoclinic.org/drugs-supplements/acetaminophen-caffeine-and-dihydrocodeineoral-route/proper-use/drg-20406132. Accessed April 3, 2019.
Paracetamol for Adults. United Kingdom: National Health Service.
Juliano LM, Griffiths RR. A critical review of caffeine withdrawal: empirical validation of
symptoms and signs, incidence, severity, and associated features. Psychopharmacology.
2004;176(1):1-29.
Drug Scheduling. United States Drug Enforcement Administration https://www.dea.gov/drugscheduling. Accessed April 4, 2019.

9.

10.

11.
12.
13.
14.
15.
16.
17.

18.
19.

20.

21.
22.
23.
24.
25.

Carney T, Wells J, Parry CDH, McGuinness P, Harris R, Van Hout MC. A comparative analysis
of pharmacists' perspectives on codeine use and misuse - a three country survey. Substance abuse
treatment, prevention, and policy. 2018;13(1):12-12.
Ohkusa Y, Shigematsu M, Taniguchi K, Okabe N. Experimental Surveillance Using Data on
Sales of Over-the-Counter Medications --- Japan, November 2003--April 2004. MMWR Morb
Mortal Wkly Rep. 2005;54(Suppl):47-52.
Leppert W. Role of oxycodone and oxycodone/naloxone in cancer pain management.
Pharmacological reports : PR. 2010;62(4):578-591.
Frenk SM, Porter KS, Paulozzi LJ. Prescription Opioid Analgesic Use Among Adults: United
States, 1999-2012. Centers for Disease Control and Prevention;2015. 189.
Fundin J. The hydrocodone question. In. Drug Topics. Vol 157: Modern Medicine Network;
2013.
Rose ME. Are Prescription Opioids Driving the Opioid Crisis? Assumptions vs Facts. Pain
medicine (Malden, Mass). 2018;19(4):793-807.
Special Report: Opiates and Related Drugs Reported in NFLIS, 2009-2014. Drug Enforcement
Administration;2017.
Provisional Drug Overdose Death Counts. Centers for Disease Control and Prevention;2019.
Shah A, Hayes CJ, Martin BC. Characteristics of Initial Prescription Episodes and Likelihood of
Long-Term Opioid Use - United States, 2006-2015. MMWR Morb Mortal Wkly Rep.
2017;66(10):265-269.
Hedegaard H, Miniño AM, Warner M. Drug Overdose Deaths in the United States, 1999-2017.
Centers for Disease Control and Prevention;2018.
Warner M, Trinidad JP, Bastian BA, Miniño AM, Hedegaard H. Drugs Most Frequently Involved
in Drug Overdose Deaths: United States, 2010-2014. National Vital Statistics Reports.
2016;65(10).
Zamparutti G, Schifano F, Corkery JM, Oyefeso A, Ghodse AH. Deaths of opiate/opioid misusers
involving dihydrocodeine, UK, 1997-2007. British journal of clinical pharmacology.
2011;72(2):330-337.
Calculating Total Daily Dose of Opioids for Safer Dosage. In: CDC, ed.
Hard B. Management of opioid painkiller dependence in primary care: ongoing recovery with
buprenorphine/naloxone. BMJ case reports. 2014;2014.
Dihydrocodeine overdose treated with naloxone infusion. British medical journal (Clinical
research ed). 1983;287(6404):1547-1548.
Caverly MW. Legal Requirements and Policy for Controlled Substances. Drug Enforcement
Administration;2009.
Rudisill TM, Zhu M, Kelley GA, Pilkerton C, Rudisill BR. Medication use and the risk of motor
vehicle collisions among licensed drivers: A systematic review. Accident; analysis and
prevention. 2016;96:255-270.

All rights reserved. The material may not be reproduced or distributed, in whole or in part,
without the prior written permission of the Wraser Pharmaceuticals. However, reproduction and
distribution, in whole or in part, by non-profit, research or educational institutions for their own
use is permitted if proper credit is given, with full citation, and copyright is acknowledged. Any
other reproduction or distribution, in whatever form and by whatever media, is expressly
prohibited without the prior written consent of the WraSer Pharmaceuticals. For further
information, please contact WraSer Pharmaceuticals.

