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Objective: Inappropriate prescribing of opioids has contributed
to misuse and a rise in accidental deaths. The purpose of this
study was to determine the incidence of chronic opioid use in
previously opioid-naive patients who received opioids for analge-
sia while in the intensive care unit (ICU) and to identify potential
risk factors in patients that transition to chronic opioid use.

Methods: A retrospective analysis included patients admit-
ted to the medical, surgical, or cardiovascular ICU at the
Michael E. DeBakey VA Medical Center in Houston, Texas,
between August 2017 and December 2017. Patients were
screened to confirm opioid-naive status prior to admission,
defined as < 30 days of opioid prescription use in the prior
12 months. Patients were included if they received a con-
tinuous opioid infusion for > 12 consecutive hours. Pre-
scription fill data from the health record were examined at
3, 6, and 12 months postdischarge to determine whether

patients were receiving chronic opioid treatment.

Results: Records of 330 patients were reviewed and 118 pa-
tients met the inclusion criteria. All patients received fentanyl
infusion, for a median time of 35 hours (interquartile range
18.8-64.7 hours). Ninety (76.3%) patients were receiving opi-
oids postdischarge at 3 months, 23 (19.5%) at 6 months, and
9 (7.6%) at 12 months. At 3 months, ICU type (odds ratio [OR],
3.9; 95% Cl 1.73-8.75; P < .001) and being a surgical patient
(OR, 7.8; 95% CI 3.26-18.56; P < .001) were risk factors for
chronic opioid use. No specific risk factors were found to in-
crease the risk of chronic opioid use at 6 and 12 months.

Conclusions: The incidence of chronic opioid use decreased
at 6 and 12 months compared with that of 3 months postdis-
charge. ICU type and hospital admission related to surgery
were not associated with increased opioid use at 3 months.
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pairment. According to data from the

2016 National Health Interview Survey,
an estimated 50 million American adults
suffer from chronic pain, with 19.6 million
adults suffering from high-impact chronic
pain.! This phenomenon is particularly
prevalent in the older population. More
than 25% of adults aged 65 to 74 years re-
ported that they were often in pain in the
past 3 months compared with just 10% of
those adults between the ages of 18 and
44 years.?

The economic burdens of chronic pain
disorders are well known. In 2010, Gaskin
and Richard found that chronic pain has far-
reaching consequences for the US economy,
ranging from direct health care costs to lost
productivity. This study estimated additional
health care costs at about $300 billion yearly
and lost productivity at $300 billion, bring-
ing total annual costs to about $600 billion.
This expense is more than heart disease
alone ($309 billion), and cancer and diabe-
tes mellitus ($243 billion and $188 billion
respectively) combined.?

Opioid medications are powerful and
effective pain-reducing agents that are in-

Chronic pain is a worldwide cause of im-
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dicated for short-term acute pain or long-
term in the management of chronic, severe
cancer-related pain.* Although efficacious,
use of these medications carries with it the
inherent risks of abuse, misuse, addiction,
and overdose.’ Since 1999, opioid-related
overdose deaths have been on the rise. The
CDC estimated that > 15,000 deaths were
attributable specifically to prescription opi-
oids in 2015.° The estimates had risen to
> 17,000 deaths in 2017, with the number
increasing since that time.” Cumulatively,
the CDC estimates that > 200,000 deaths
in the US between 1999 and 2017 are at-
tributed to prescription opioid overdose,
clearly marking this trend as a growing na-
tionwide epidemic.®

In 2016, Florence and colleagues esti-
mated costs associated with opioid over-
dose to be just shy of $80 billion in 2013
dollars.? In October 2017, the US De-
partment of Health and Human Services
declared the opioid epidemic a public
health emergency and committed $900 mil-
lion to combating the crisis."

An abundance of data exist analyz-
ing outpatient prescribing and its im-
pacts on opioid dependence, particularly
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postoperatively. A study by Brummett and
colleagues indicated that the incidence of
new persistent opioid use in patients who
underwent surgery was 5.9% to 6.5% and
did not differ between major and minor
surgical procedures. This study concluded
that new opioid use could be considered
one of the most common complications
after elective surgery.!' Similarly, in 2017
Makary and colleagues found that surgeons
tend to overprescribe pain medications after
procedures; some prescribing as many as
50 to 60 tablets to control pain after sim-
ple procedures.'” This is in stark contrast
to pain guideline recommendations of no
more than 10 tablets for most standard op-
erative procedures."

Sun and colleagues conducted a retro-
spective analysis of health care claims data
in more than 18 million opioid-naive pa-
tients who did and did not undergo sur-
gery. Seven of the 11 surgical procedures
were associated with an increased risk of
chronic opioid use. The highest incidence
of chronic opioid use in the first postop-
erative year was for total hip arthroplasty
(1.4%, OR 5.10; 95% CI, 1.29-1.53). The
study found that the risk factors most as-
sociated with chronic opioid use after sur-
gery were male sex, aged > 50 years, and
preoperative history of drug abuse, alco-
hol abuse, or depression, along with ben-
zodiazepine use or antidepressant use.'* In
a 2018 cohort study that evaluated predic-
tors associated with transitioning to inci-
dent chronic opioid therapy, 4 factors were
identified. These included opioid dura-
tion of action (adjusted odds ratio [AOR],
12.28; 95% CI, 8.1-06-18.72), the par-
ent opioid compound (eg, tramadol vs co-
deine; AOR, 7.26; 95% CI, 5.20-10.13), the
presence of conditions that are very likely
to cause chronic pain (AOR, 5.47; 95% CI,
3.89-7.68), and drug use disorders (AOR,
4.02;95% CI, 2.53-6.40)."

While there has been research into out-
patient risk factors and medical practices
that may contribute to chronic opioid use,
a relative paucity of data exists on the con-
tribution of hospitalization and inpatient
opioid use on patient outcomes. A 2014
Canadian study assessed the impact of opi-
oid use in the intensive care unit (ICU) on
opioid use after discharge.'® This study in-
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TABLE 1 Baseline Characteristics (N = 118)

Characteristics

Patients in ICU

Age, mean (SD), y 67 (10)
Race, No. (%)

White 74 (62)

Black 38 (32)

Other 7 (6)
History of alcohol abuse, No. (%) 16 (14)
History of substance abuse, No. (%) 11 (9)
ICU type, No. (%)

Medical 24 (20)

Surgical 77 (65)

Cardiovascular 13 (11)
Hospital LOS, mean (SD), d 18.6 (20)
ICU LOS, mean (SD), d 8.3 (30)
Duration of administration, mean (SD), h 63 (77)
Amount of fentanyl administered, mean (SD), mcg/h 57.1 (85.7)

Abbreviations: ICU, intensive care unit; LOS, length of stay.

cluded more than 2,500 patients who were
admitted to a Canadian ICU between 2005
and 2008, and then followed after discharge
for 48 months to quantify chronic opioid
use. Nonopioid users increased from 87.8%
in the early post-ICU period to 95.6% at
48 months after discharge. Preadmission
chronic opioid use and prolonged hospital
length of stay (LOS) were found to be asso-
ciated with an increased risk of chronic opi-
oid use after discharge.'® To date, there are
no published studies that analyze the inci-
dence of opioid-naive veterans who convert
to chronic opioid use after receiving opioids
during an acute hospitalization.

In this retrospective analysis, we analyze
the incidence of chronic opioid use after ad-
ministration of opioids in the ICU as well as
a variety of risk factors that may influence
conversion to chronic opioid use.

METHODS

This analysis was a single center, retrospec-
tive chart review conducted for patients
admitted between July 1, 2017 and Decem-
ber 31, 2017 at the US Department of Vet-
erans Affairs (VA) Michael E. DeBakey VA
Medical Center (MEDVAMC) in Houston,
Texas. MEDVAMC is a 538-bed academic\
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TABLE 2 Univariate Logistic Regression Analysis

3 mo 6 mo 12 mo
Characteristics Odds Ratio 95% ClI P Value | Odds Ratio 95% Cl P Value | Odds Ratio 95% CI P Value
Age 0.95 0.91-0.99 .02 1.01 0.96-1.06 .69 0.93 0.87-0.99 .02
Race 0.88 0.65-1.12 42 0.65 0.31-1.39 .28 0.98 0.50-1.91 .94
History of substance abuse 1.08 0.28-3.75 .96 1.15 0.23-5.80 .87 N/A N/A N/A
History of alcohol abuse 0.30 0.10-0.88 .03 0.70 0.15-3.36 .65 N/A N/A N/A
ICU type 3.90 1.73-8.75 .001 0.86 0.35-2.12 .74 0.92 0.23-3.76 91
Surgical patient 7.77 3.26-18.56 < .001 0.62 0.22-1.69 .35 1.23 0.23-6.66 .81
ICU LOS 0.88 0.81-0.95 <.001 0.96 0.87-1.05 .37 1.01 0.89-1.14 .92
Hospital LOS 0.88 0.94-0.93 <.001 0.97 0.91-1.08 .32 1.01 0.93-1.10 .75
ZK?O?JZ N o ctered 0.70 0.56-0.87  .002 1.00 0.87-1.15 .95 1.01 0.82-1.24 .92

Abbreviations: ICU, intensive care unit; LOS, length of stay.

teaching hospital serving about 130,000 vet-
erans in Southeast Texas. The hospital has
3 ICUs (medical, cardiovascular, and surgi-
cal) and 38 total ICU beds. The study was
approved by the Baylor College of Medicine
Institutional Review Board and MEDVAMC
Research and Development Review Board.
Informed consent was not required.

Inclusion criteria consisted of patients
aged > 18 years admitted to the ICU in the
above-specified time frame, who were ad-
ministered a continuous infusion of an
opioid for at least 12 hours. Patients were
excluded if they were not opioid naive prior
to admission, defined as receiving > 30 days
of opioids in the prior 12 months. Patients
who died during hospital admission, never
received an opioid despite having an active
order, were hospital-to-hospital transfers, or
were still admitted at the time of data col-
lection were excluded from the analysis.

All pertinent data were collected using
the VA Computerized Patient Record Sys-
tem (CPRS) and the Critical Care Manager
(Picis Clinical Solutions) ICU monitor-
ing application. Critical Care Manager was
used to track the time frame, duration, and
amounts of opioid infusions administered
in the ICU. Patient demographic and pre-
admission data, including date of birth,
age, race, history of substance use/alcohol
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use disorder (defined as a previous diag-
nosis) and previous opioid prescriptions
within the past year were recorded. For the
inpatient admission, the ICU LOS, hospi-
tal LOS, primary admission diagnosis, type
of opioid medication administered, and
total duration and dose of opioid adminis-
tered were collected. After discharge, opioid
medication fill data at 3, 6, and 12 months
were collected. This information included
names of any outpatient opioids filled, dos-
age unit, quantity, day supply, and number
of refills.

The primary outcome for this study was
to determine the incidence of chronic opi-
oid use at 3, 6, and 12 months after dis-
charge, defined as the percentage of patients
receiving outpatient opioid prescriptions at
each time point. Analyses were conducted
to observe the effect of age, race, history of
substance use or history of alcohol use (In-
ternational Classification of Diseases doc-
umented diagnosis, 9th edition), ICU type
(medical, surgical, or cardiovascular), surgi-
cal/nonsurgical admission, ICU LOS, hospi-
tal LOS, total time, and amount of opioids
administered during admission on risk of
conversion to chronic opioid use.

Descriptive statistics were calculated to
analyze the incidence of chronic opioid
use. Univariate logistic regression analysis,
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including ORs, 95% Cls, and P values, was ~ TABLE 3 Multivariate Logistic Regression Analysis?

conducted to determine the effects of the

- . .
risk factors noted earlier on chronic opi- Characteristics Odds Ratio 95% ClI P Value
oid use at each time point. A multivariate  ygtory of alcohol abuse (3 mo) 0.19 0.04-0.96 05
logistic regression model was performed

to assess the effect of multiple indepen-  Surgical patient (3 mo) 5.30 1.70-16.44 .004
dent variables on opioid use at 3, 6, and .

12 months. Statistical analysis was per- Aol g o ity R el € Ui 0.83-0.98 .02
formed using StataCorp Stata SE. Age (12 mo) . 080 @

aNo variables with significant P values at 6 months in multivariate logistic regression

RESULTS

During the study period, 330 patients were
admitted to the ICU. After applying inclu-

sion/exclusion criteria, 118 patients were %0 23
included in the final analysis. The most fre- 22.7

quent reasons for exclusion from the study 80 7607

were patient death (n = 77), a past his- < 70 22
tory of opioid use (n = 56), and not hav- g 60 ©
ing received an opioid infusion for at least S 5 21 E
12 hours (n = 68). The average age of the o 209 g
patients included was 67 years (Table 1). ° 40 19.7 20 &8
A total of 14% and 9% of patients, respec- £ 30 =
tively, had a diagnosis of alcohol use dis- E 20 19 =
order or substance use disorder recorded 10 195

in CPRS. After admission, the most com- 7.6

mon location for these patients was the sur- 0 3 Mo 6 Mo 12 Mo 18
gical ICU (65%). All patients were male. % on opioids MME dispensed

The average hospital LOS was 18.6 days ,
and the ICU LOS was 8.3 days. The average
duration of administration for the opioid
(fentanyl) infusion was 63 hours, and the
average amount of fentanyl administered to
each patient was 57.1 mcg/h.

The incidence of opioid-naive patients
receiving opioids after discharge was 76.3%
(n = 90) at 3 months, 19.5% (n = 23) at
6 months and 7.6% (n = 9) at 12 months
(Figure). The daily morphine milligram
equivalent (MME) of patients prescribed
opioids at 3, 6, and 12 months was sim-
ilar (3 months, 22.7; 6 months, 19.7;
12 months, 20.9). In the univariate re-
gression analysis, several variables were
found to be associated with converting to
chronic opioid use. Prior history of alcohol
use disorder (OR, 0.3; 95% CI, 0.10-0.88;
P = .03), ICU type (OR, 3.9; 95% CI, 1.73-
8.75; P = .001) and ICU LOS (OR, 0.88;
95% CI, 0.81-0.95; P = .01) had a statisti-
cally significant association on opioid use
at 3 months. (Table 2). No variables evalu-
ated had a statistically significant effect on
chronic opioid use at 6 months, and only
age (OR 0.93; 95% CI. 0.87-0.99; P = .02)
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analysis.

FIGURE Incidence of Opioid Use and MME

Abbreviation: MME, morphine milligram equivalent.

was statistically significant at 12 months.
In the multivariate logistic regression anal-
ysis, history of alcohol abuse, admission
for surgery, and hospital LOS were signifi-
cant at 3 months (Table 3).

DISCUSSION

In this single-center analysis conducted at
a VA academic hospital of opioid-naive pa-
tients who were administered opioids in the
ICU, the incidence of patients subsequently
receiving outpatient opioid prescriptions at
12 months after discharge was 7.6%. There
also was a decrease in the amount of opioids
received by patients (daily MME) after dis-
charge at 3, 6, and 12 months. This trend did
not demonstrate the propensity for inpatient
opioid use to convert opioid-naive patients to
chronic opioid users.

The most common outpatient opi-
oids prescribed were hydrocodone/ac-
etaminophen, morphine, and tramadol.
Logistic regression showed few factors that
correlated significantly with opioid use
in the long-term (12 month) period. This
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finding is a deviation from the findings
of Yaffe and colleagues who found hospi-
tal LOS to be one of the only predictors of
long-term opioid use in their population
(defined as use at 48 months).! One im-
portant difference between our study and
the Yaffe and colleagues study was that they
evaluated all patients who were admitted
to the ICU, regardless of the exposure to
opioids during their inpatient stay. Conse-
quently, this difference may have resulted in
the differences in findings.

Strengths and Limitations

Location was a strength of our study, as this
analysis was conducted at an integrated
health care system that provides comprehen-
sive inpatient and outpatient care. The VA
uses a closed electronic health record, which
allowed patients to be followed both in the
inpatient and outpatient settings to deter-
mine which medications were prescribed
at each time. In other health care systems
this information would have been difficult
to follow as patients often fill outpatient pre-
scriptions at community pharmacies not af-
filiated with the treating hospital. However,
any patient not using a VA prescriber for
subsequent opioid prescriptions or patients
who received opioids through other sources
would not have had their continued opioid
use captured. These data may be available in
the states prescription monitoring program,
but it was not available to query for research
at this time.

This study also excluded chronic opioid
users, which could have been another con-
founding factor to account for when ana-
lyzing the results. However, the primary
objective of the study was to determine the
impact of opioids prescribed in the ICU on
converting previous opioid-naive patients
to chronic users. Finally, a multivariate lo-
gistic regression was incorporated to assess
for factors that may predispose certain pa-
tients to convert to chronic opioid users.
This analysis served to extend the appli-
cability of our study by not only analyzing
whether receiving opioids in the ICU con-
tributed to chronic opioid use in the long-
term, but also which populations may be at
greatest risk. This information can be used
in the future to target harm-reduction ef-
forts toward high-risk hospitalized patients.
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One limitation of this study was that it
was conducted as a retrospective, single-
center chart review in Houston, Texas. Be-
cause this was not a randomized controlled
trial, it is difficult to imply any causation
between exposure to opioids in the ICU
and chronic use. In addition, because this
study was conducted at a single site, the re-
sults may not be able to be generalized to
other populations. VA populations tend to
be elderly and predominantly male, as was
reflected by the study population. These
factors, along with regional variability in
patient characteristics, may limit the gen-
eralizability of this study to older male pa-
tients located in Southeast Texas or other
similar populations. Other limitations of
this study also included the small sample
size, limited period of follow-up obtained,
and that other comorbidity information
(pain scores during stay, use of nonopioid
pain medications, past history of anxiety or
depression, or other acute illnesses or sur-
geries that may have required opioid ther-
apy during admission) was not collected.

This study was only able to review
118 patients for a follow-up duration of
1 year. In the Yaffe and colleagues study,
more than 2,500 patients were followed
over 4 years, which provided a more long-
term overview of the clinical course of
these patients and may be another reason
for discrepant findings. However, this study
did not actually assess the impact on ad-
ministration of opioids on the develop-
ment of chronic opioid use.'® Finally, the
biggest limitation to this study may be the
potential for confounding discharge pre-
scriptions. After discharge, patients’ pre-
scriptions were evaluated from discharge
to 3 months, in between 3 and 6 months,
and between 6 and 12 months for the pres-
ence of an opioid prescription. Due to this
methodology, any opioid prescription a pa-
tient was discharged with was counted in
the 3-month time point. Since many pa-
tients included in the study were admit-
ted to the surgical ICU (65%), it was logical
that they were discharged with opioids after
their procedure. While including the im-
mediate postdischarge prescription data
was useful for evaluating the decrease in
opioid use and incidence over time, it did
cause the 3-month time point to appear
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overly inflated, potentially signaling that at
3 months after discharge many of these pa-
tients were still requiring opioid use.

The Society of Critical Care Medicine
still recommends opioids as first-line ther-
apy for non-neuropathic pain in the ICU
setting.'” Additionally, postoperative pain
can be difficult to manage in the surgical
population and is often treated with opi-
oids, though treatment with multimodal
pain regimens is becoming more com-
mon.'® It is difficult to imagine that a
finding that implicates opioid use in the
hospital with conversion to chronic opi-
oid use would prompt a cessation in the
use of opioid in these settings, especially in
the context of analgosedation related to me-
chanically ventilated patients. However, it
would be plausible to use this knowledge to
advocate for opioid-sparing therapies and
consideration for weaning individuals at
high risk for misuse after discharge from
opioid-containing sedation or analgesia reg-
imens in a timelier manner.

Though our findings did not show a clin-
ically relevant increase in chronic opioid
users, clinicians can still use this informa-
tion to encourage targeted education and
closer monitoring for those patients deemed
as high risk at discharge to prevent unneces-
sary prolonged opioid use. By having more
frequent follow-up in pain clinics, switch-
ing patients to nonopioid therapies after
discharge, and ensuring high-risk patients
are discharged with naloxone rescue Kkits, it
would be possible to drastically reduce the
number of potential overdoses for patients
who previously required opioid therapy in
the ICU.

CONCLUSION

After discharge, 7.6% of previously
opioid-naive patients who were treated with
opioids in the ICU were still receiving pre-
scriptions for opioids at 12 months. These
findings did not suggest a clinically signif-
icant increase in the incidence of chronic
opioid use after inpatient administration
of opioids. However, these results prompt
the need for larger, prospective, multicenter
studies to evaluate the effect on hospital-
ization on converting to chronic opioid use
and a deeper evaluation of other potential
risk factors that may be present.
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