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Abstract

Background: Oxycodone is a semi-synthetic narcotic analgesic medication with numerous side effects. Patients
who use oxycodone may have one or more side effects depending on their clinical status and/or other factors.
Our aim was to analyze clinical trials for any potential pattern related to the side effects of oxycodone. Methods:
We searched the ClinicalTrials.gov database for clinical studies conducted around the world regarding oxycodo-
ne. A number of general data analytic and text manipulation techniques were used in the Python programming
language. Results: We analyzed 842 clinical trials involving oxycodone. Our results suggest that the researchers
focused on oxycodone’s typical side effects (e.g. vomiting), as opposed to the less evident and/or long-term side
effects e.g. depression, confusion and constipation. Conclusions: The adverse effects of oxycodone most com-
monly reported in the clinical trials are nausea, vomiting and depression. Despite the clinical use of oxycodone
in all the age groups (including infants), very few of the publicly-available clinical trials included participants
< 18 years of age.
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Introduction opioids such as dextromethorphan, methadone, dextro-

propoxyphene, oxycodone and tramadol are fully synthe-
Strong analgesics are generally divided into two groups sized in the laboratory. One of the main reasons for using

known as opiates and opioids. The first group, opiates, in- oxycodone is to tranquilize moderate to severe pain such as
clude opium, morphine, codeine, and heroin which are diabetic foot, cancer-related pains, osteoarthritis, low back
derived from naturally-occurring plants [1]. In contrast, pain, gastrointestinal pain, etc [2].
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Oxycodone has several pharmaceutical forms such as
elixir, vials, and capsules. Oxycodone acts directly on the
opioid receptors, namely u (mu), k (kappa) and & (delta), in
the central nervous system and provides pain relief by inter-
rupting the pain signal transduction between the brain and
the body [3-4]. Although this opioid often can relieve mod-
erate to severe pain, it also has some hazardous outcomes,
therefore it should be prescribed only when non-opioids
are not effective.

While the mass media raise alarm about an “opioid
epidemic” in the United States, the data confirms that
number of prescriptions for opioids in the United States
increased by 35.2% from 2000 to 2009 [5]. The same arti-
cle also reported that the dosage of opioids (in milligrams)
increased by at least 100% in US pharmacies during the
period of 2000 to 2010. This huge increase in opioid use,
including oxycodone, also means that the adverse effects
of these medications are more frequent. Some of the
common adverse effects of oxycodone include dizziness,
confusion, constipation, diarrhea, vomiting, and nausea.
Oxycodone toxicity is increasing nowadays because of
deliberate and/or accidental use. Therefore, oxycodone
should be prescribed carefully by a physician who knows
how to manage its adverse effects. To this end, there is
a need to design and run new experiments to study opi-
oid side effects. The aim of this study was to assess recent
clinical trials for any potential pattern related to the side
effects of oxycodone.

Materials and Methods

ClinicalTrials.gov (https://clinicaltrials.gov/ct2/home) is

a database of privately and publicly funded clinical studies
conducted around the world. It collects data about several
features of these studies, including inclusion and exclusion
criteria, age range, background history, patient status, etc.
Details of the studies (clinical trials) are entered manually.
Some of the data in this database is labelled/categorized

Figure 1. Age of oxycodone clinical trial participants

A quantitative analytical investigation on the... 59

data and some (e.g. study title or outcome measures) is
open-format data (e.g. text) without control label on termi-
nology and structure.

We searched this database for all clinical trials that con-
tained the term ‘oxycodone’ and retrieved a total of 842
records. The status of these clinical trials ranged from ‘re-
cruiting’ or ‘active’ to ‘completed.’” The retrieved number of
trials was not large enough to use more advanced tools such
as artificial intelligence (i.e. machine learning), we relied on
general analytic techniques (such as data cleansing, data cat-
egorization and textual manipulation) in the Python 3.7 pro-
gramming language (Python Software Foundation, Delaware,
USA) and its modules e.g. Numpy, Pandas and Matplotlib.

The results of each analysis are presented separately in
this section.

Inclusion Criteria/Age

As shown in Figure 1, the most common age group
among the participants of the oxycodone-related clinical tri-
als is 20 to 45 years. Hardly any trials included participants
who were < 20 years of age. We noted 2 trials involving in-
fants. Morse et al. indicated that oxycodone is prescribed for
patients as young as premature neonates as well as adults of
any age, therefore, it is important to investigate the side ef-
fects of such medication for a wider age-range i.e., neonates
to adolescent [6].

Adverse Effects of Oxycodone

Next, we analyzed oxycodone’s adverse effects described
in these clinical trials. We focused on the 6 most common
adverse effects of oxycodone as described by Gallego et al.
(see Table 1), itching and depression [7-8]. Although itching
and pruritus are synonymous, authors used either term in
their studies, therefore we used both terms in order to find
all studies with this particular adverse effect.

These data were manually entered into the ClinicalTrials.
gov database, thus there might be inconsistent terminolo-
gy describing the same condition, e.g. vomit and vomiting.
Therefore, text analytical functions were applied to extract
every variation.

We looked at the rate at which the study title and, more
importantly, the outcome measures included either of these
adverse effects described above. As shown in Figure 2, nau-
sea, vomiting and depression were most often mentioned
in the trials’ outcome measures. Whereas in the study titles
adverse effects were much less frequently mentioned and
constipation leads the list. Study titles are much more ex-
posed online, outside the ClinicalTrials.gov database as well,
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therefore one can conclude that constipation has been one
of the main concerns of the researchers [9].

Next, we assessed the age distribution of patients report-
ing each of these adverse effects. Majority of the patients
reporting the three adverse effects of oxycodone most com-
monly noted in the clinical trial outcome measures (nausea,
vomiting, depression) all have a very similar age distribution:
20-60 years of age, with a decreasing number of studies in-
volving an older age group (Fig. 3 A-C). Constipation is anoth-
er adverse effect that is prominent in the 40-60 years of age
group, with no participants younger than 20 (Fig. 3 D). This
lack of attention to the younger age group in the clinical trials
surprised us given how common is constipation secondary
to oxycodone [10]. Pruritus and itching (see Fig. 3 E and G)
have a similar distribution, albeit slightly younger. Confusion
was mentioned in only one trial with participants > 20 years
of age (Fig. 3 D). Dizziness has been the focus of around 25
studies for the age range of 20-40 and 1 or 2 studies for the
older age group (Fig. 3 F). Finally, drowsiness was discussed
in only 2 studies with the participants’ age range of 20-50.

As mentioned in the Results section, most of the ana-
lyzed trials focused on three adverse effects: nausea, vom-
iting and depression. However, since nausea and vomiting
may be referring to similar medical state, we combined
them into one category and reproduced the figure.

As shown in Figure 4, nausea and vomiting have the
highest attention of researchers, while other side effects
that might not be immediately evident received less atten-
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Table 1. The common side effects of oxycodone reported by

Gallego et al.

Side Effects

Likeliness

Constipation 25-30%
Nausea 25%
Drowsiness 25%
Dizziness 15%

Vomiting 10-15%

Pruritus 10-15%

tion. This might be due to the difficulty of keeping patients
on track for a long time which requires further investigation
in future works. On the other hand, since several studies fo-
cused on vomiting and nausea, one can argue that these side
effects are more frequent than others, therefore, solutions
to reduce these side effects may be worth investigating. Ba-
sic solutions include reducing physical movement immedi-
ately after eating and consuming enough fiber for the proper
movements of the digestive system after oxycodone use. Itis
also worth comparing the nausea effects of oxycodone with
other opioid-related medications such as methadone and
oxycodone first as a pilot study in animals such as guinea
pigs [11-12] and then in humans if the preliminary results
are promising.

Another highlight of this study is the lack of attention
to the younger age range. Studies [13-15] show that the
use of oxycodone is also common in the younger age group
(< 20 years of age) while our findings show that this age
range was neglected (or less focused) in recent clinical trials.
The lack of such important details is a limitation in treating
youngsters with opioids.
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Figure 2. Number of trials that contained the particular adverse effect in the study title or outcomes
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The adverse effects of oxycodone most commonly re-
ported in the clinical trials are nausea, vomiting and de-
pression. Despite the clinical use of oxycodone in all the age
groups (including infants), very few of the publicly-available
clinical trials included participants < 18 years of age.

The main limitation of our analysis is related to the data-
set we obtained. Although researchers usually publish their
results and methodologies, this is not mandatory therefore
there might be relevant trials that were not included in the
ClinicalTrials.gov database. In addition, this database in-
cludes only those studies whose results have been made to

some extent public.

Figure 3. The details of the age distribution of clinical trail patients reporting the following adverse effects: A — nausea, B — vomiting, C —

depression, D — constipation, E — itching, F — dizziness
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Data Availability Statement

The data that support the findings of this study are
openly available at https://clinicaltrials.gov/ct2/home.

None.
Conflicts of interests
Figure 3. The details of the age distribution of clinical trail patients
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Figure 4. Number of Trials that includes each side-effect separated by Outcome and Title details and ordering by outcome details
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