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ABSTRACT

Background: It is crucial to identify patients at highest risk opioid use disorder (OUD) and
to address challenges in reducing opioid use. Regoon-steroidal anti-inflammatory drug

(NSAID) allergiesmay predispose to use of stronger pain medicatiadspotentially to OUD.

Objective: Investigate the clinical impact of reported NSAIEegy on OUD in patients with

chronic back pain.

Methods: We conducted a retrospective study of adults réugivare at a tertiary healthcare

system from 1/1/2013-12/31/2018. Back pain and Qu#e identified using administrative data
algorithms. We used propensity score matching agistic regression to estimate the impact of
self-reported NSAID adverse drug reactions (ADRsJisk of OUD, adjusting for other relevant

clinical information.

Results Of 47,114 patients with chronic back pain, 3,620%) had a reported NSAID ADR.

In an adjusted propensity score matched analyaigrms with NSAID ADRs had higher odds
(OR 1.34 [95% CI 1.07-1.67]) of developing OUD asnpared to those without NSAID ADRs.
Additional risk factors for OUD included youngereagnale sex, Medicaid insurance, Medicare
insurance, higher number of inpatient and outpatiesits in the prior year, and co-morbid
anxiety and depression. Patients with listed NSADRs also had higher odds of a documented

opioid prescription during the study period (OR2[25% CI 1.11-1.34]).
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Conclusion: Adults with chronic back pain and reported NSAID R®are at higher risk of
developing OUD and receiving opioid analgesicsneaféer accounting for co-morbidities and
health care utilizationAllergy evaluation is critical for potential de-kalling of patients with

reported NSAID allergies and chronic pain.
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Clinical Implication:
Patients with chronic back pain and self-report&RND allergies are at increased risk for
developing OUD and should be referred to Allerggasalists for targeted evaluation and

consideration of drug challenge to reduce theafsRUD.

Capsule Summary:
Reported NSAID allergy represents a risk factor@iD in patients with chronic back pain.
There may be an important role for Allergy spesialin the multi-disciplinary care, evaluation,

and de-labeling of patients with pain and with mé@ad NSAID allergies.

Key words:
Aspirin; non-steroidal anti-inflammatory drug (NI&t hypersensitivity; drug allergy; adverse

drug reaction; opioid use disorder; analgesicspatignt; utilization; electronic health record

Abbreviations:

ADR - adverse drug reaction
Cl — confidence interval

COX - cyclooxygenase

EHR — electronic health record

ICD - International Classification of Diseases
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NSAID - non-steroidal anti-inflammatory drug
OR - odds ratio

OUD - opioid use disorder

SD - standard deviation

PHS — Partners Healthcare System
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INTRODUCTION

The opioid epidemic remains a pressing public hgaibblem, with opioid-related overdoses
claiming over 47,000 lives in the United State2@17 (1, 2). Opioid use presents serious risks,
with higher dosages and prescription lengths aasstiwith long-term opioid use, incident
opioid use disorder (OUD), and increased overdis&eg(8-6). Opioid prescription rates remain
astonishingly high (7, 8), primarily due to highes of opioid use for non-cancer chronic
musculoskeletal pain (9, 10). A large body of wookitinues to demonstrate that opioids are not
superior to non-opioids for improving pain-relafedction in patients with chronic back pain,
and are actually associated with higher adverseaagoh-related symptoms (11, 12). It is thus
imperative to minimize unnecessary opioid exposaresto identify and address challenges in

reducing opioid use among current opioid users with-cancer chronic conditions.

Non-steroidal anti-inflammatory drugs (NSAIDs) atemmonly prescribed for treatment of
acute and chronic pain (13), but their therapeuwts® is limited by reported allergies.
Colloquially, these “allergies” reflect adverse dgrteactions (ADRs) which encompass both
known side effects (e.g. gastrointestinal upsegediihg) and true allergic hypersensitivity
reactions. NSAID ADRs are the second most commaglfyorted class of drug allergies,
surpassed only by antibiotic allergies (14). Howeweis estimated that only 20% of patients
with self-reported NSAID ADRs actually have reansaconsistent with NSAID hypersensitivity
(15). Furthermore, even true hypersensitivity reast to NSAIDs are generally not caused by

immunologic mechanisms, but rather by pharmacolodidition of COX-1 (16). In fact, over
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95% of patients with true NSAID hypersensitivityncsafely receive celecoxib, a selective COX-

2 inhibitor (17-20).

Allergy over-reporting and lack of further investtgon by an Allergy specialist may lead to
unnecessary avoidance of non-selective NSAIDs am@X-Z inhibitors, and both pain
undermanagement and increased utilization of opidithe recent study suggested that starting
and stopping NSAIDs were both associated with higitels of increased alternative analgesic
use, including opioids, in patients with chronidkey disease (21). Moreover, inclusion of
NSAIDs and celecoxib in the post-operative settioljpwing ambulatory surgery has been
found to decrease the need for rescue analgesttsrgorove quality of recovery and patient
satisfaction (22). Notably, no studies have presip examined the impact of non-antibiotic
drug ADR reporting on drug utilization patterns aadtcomes such as OUD, which have

important implications for patient care and safety.
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METHODS

Data sources

We performed a retrospective cohort study usingtedaic health record (EHR) data available
within the Partners HealthCare System (PHS), aggmted health care system in Boston,
Massachusetts that includes community and spedialpitals. Patient sociodemographic
information, clinical characteristics, and medioatinformation were collected using the
Partners Research Patient Data Registry databassh wontains clinical and administrative
information on millions of patients seen within tEIS. Allergy information was obtained from
the EHR and Partners Enterprise Allergy Repositajatabase of allergy and adverse effect

information shared across the entire PHS netwdskZ2).

Study cohort

The study cohort was comprised of patients 18-&syeld on 1/1/2013 with at least two
International Classification of Diseases (ICD)-9©@D-10 diagnosis codes for back pain,
including at least one outpatient code, prior tf2013 (25-27) (see Table E1 in this article’s
Online Repository). We restricted our cohort toryger adults in order to most efficiently
increase the prevalence of our primary outcome (PidEhe study population, and because the
clinical management and prescribing patterns fdeioadults can differ from that of younger
patients (28). Patients were required to havezet lene outpatient visit every two years during

the study period, to ensure selection of a coHgpatients receiving active care at PHS
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institutions. The study period started on 1/1/28468 ended on 12/31/2018 or date of death,
whichever came first. Patients with workers’ congagion in the year prior to study entry
(2012) were excluded as prior studies have showiwaconomic and clinical characteristics and
prescription dispensing patterns to be differemviben patients receiving and not receiving

workers’ compensation (29, 30).

NSAID “allergy” exposure

We determined exposure status prior to study effitrg.presence of any self-reported adverse
reaction to aspirin or other NSAIDs (including C@Xnhibitors) in the Allergy module of the
EHR was considered positive for a reported “allérgylergy entries were required to be listed
as active prior to the start of the study perio@ &ose to include all prior available allergy data
for each subject in order to increase sensitivity he chance that individuals with allergy were
correctly classified. Those with no listing of aN$AID reaction ever in the EHR prior to
1/1/2013 were considered negative for the expasadecomprised the comparator group.
Patients with allergy entries for only topical N®%|, salicylates, or 5-acetylacetic acid
derivatives (e.g. sulfasalazine, mesalamine) weckided, as some medical providers may
consider these cross-reactive with oral NSAIDs levbthers do not. Patients with their first
NSAID allergy documented during the study periodenaso excluded, to ensure that presence
of NSAID allergy preceded diagnosis of OUD. Indivad allergy entries underwent keyword
search or manual review to identify frequenciethefspecific implicated drugs and reaction

characteristics.

OUD outcomes and validation
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Based on published algorithms (31-33), patients @UD were identified if they had two or
more ICD-9 or ICD-10 codes for opioid abuse or apaependence (34-36) during the
observation period (see Table E1 in this articl@dine Repository). We chose to require at least
two ICD codes in order to minimize outcome misdfasgion. As this algorithm had not
previously been validated, we performed a validaby randomly selecting 100 patients
identified by this algorithm for manual chart rewmiéVNe found that 90% in our study were
correctly identified as having opioid abuse or defsnce. The remaining 10% represented
patients with chronic pain (including malignancyated pain) managed with chronic opioid
therapy but without evidence of opioid misuse ars#b Patients with two or more ICD codes for
OUD prior to the start of the study were excludadyrder to identify incident OUD. Analgesic,
including opioid (see Table E2 in this article’sli@a Repository)prescription information was
also obtained from the EHR and counted as pretener listed in the patient’s medication list

during the study period.

Covariates

Covariates including age, sex, race, ethnicity,iasdrance information were collected from the
EHR prior to study start. Co-morbidities were idéed if the patient had two or more relevant
ICD-9 or ICD-10 diagnoses or problem list codes/janesly documented in the chart (15). All
ICD-9 and ICD-10 codes for co-morbidities were lohse prior studies, when available.
Information regarding the number of unique repofi&AID allergen entries and drug reaction

information was also collected.

Statistical Analysis
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Summary statistics were calculated as counts vétbgmtages for categorical variables, and
means with standard deviation (SD) for normallyrihsited data or median with interquartiles
for non-normally distributed data. Categorical ahtes were compared using a chi-square test,
and continuous variables compared using a Studi¢ess or Wilcoxon rank sum test as
indicated. Two sets of analyses were performedwatiethe entire cohort and the other using a

propensity score matched sample.

To address differences in baseline characterisBbseen groups, we used propensity score
matching techniques to minimize the effect of camiding in our study. Specifically, we built a
logistic regression model to generate propensibtyescto estimate the probability of having the
exposure (a reported NSAID allergy) based on pahagseline characteristics, including
demographic variables, health care utilizationgra#t in the year prior to study entry, and co-
morbidities. The covariates in the propensity seooglel included all baseline covariates with
the exception of chronic idiopathic urticaria, winis a known predictor of NSAID-induced
reactions. Subjects with reported NSAID allergiesemhen matched in a 1:4 ratio to patients
without any reported allergies using greedy neanegihbor propensity score matching. In this
approach, a propensity score is first calculatecd&zh patient with a reported drug allergy. This
score is then matched to the four patients witiheported NSAID allergies who have propensity
scores closest to that value. The balance of catesrbetween propensity score matched groups
was assessed by calculating the standardizedetiffes and considered well-matched if the

standardized mean difference was <0.1.
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To identify OUD risk factors, we built multivariabdlogistic regression models usiagriori
knowledge and covariates identified as significaith p<0.05 in univariable analyses. We
calculated odds ratios (ORs) with 95% confidenterirals (Cls) and p-values <0.05 were
considered statistically significant. All statisti@analyses were performed using SAS software,

version 9.4 (Cary, NC). This study was approvedhayPHS Institutional Review Board.

RESULTS

Clinical characteristics

We identified a cohort of 47,114 patients with ehicdback pain receiving care at PHS
institutions between January 1, 2013 and Decembge2(BL8. Of these, 3,620 (7.7%) individuals
had a total of 5,187 active aspirin or NSAID adeensactions listed in the Allergy module of the
EHR prior to study entry. In the entire cohort,ratasured baseline co-morbidities were higher
in patients with reported NSAID allergies, with teception of malignancy (excluding skin
malignancy) (Table 1). Among patients with NSAlDeagies, 35.8% had at least one encounter
ever documented with an Allergist within the PH&npared to 25.8% of those without NSAID

allergies (p<0.0001).
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The 1:4 propensity score matched sample includethbof 18,100 patients. The majority of
patients were female (75.9%) and white (70.3%)h &itnean age of 52 years [SD 10]. Baseline

characteristics were well balanced between matghmaps (Table 1).

NSAID reaction characteristics

Among 5,187 recorded NSAID allergy entries in tbbart, the most commonly implicated
NSAIDs were aspirin (28.7%), ibuprofen (16.7%) awagroxen (11.0%). 1,116 (21.5%) entries
reported an allergy to “NSAIDs” as a class (seeld &3 in this article’s Online Repository).
Based on the recorded symptoms of NSAID-inducedti@as, only 39.0% of subjects reported
NSAID reactions consistent with hypersensitivitpéyreactions (e.g. rash or bronchospasm),
while 45.0% reported side effects (e.g. gastrotimabupset) and 16.0% had “unknown” or

“other” reactions (Table 2).

The effect of NSAID allergy and other predictors ofOUD

The association between presence of a reported DI&#drgy and OUD was slightly higher in
the entire cohort (unadjusted OR 1.60 [95% CI 11395], p<0.0001) compared to the
propensity score matched sample (OR 1.38 [95% 111, 1..71], p=0.01). The association was
attenuated after adjusting for potential confousderthe multivariable logistic regression model
using the entire cohort (adjusted OR 1.37 [95%.C211.69], p=0.003), but remained at a
similar level for the propensity score matched deanf@djusted OR 1.34 [95% CI 1.07, 1.67],
p=0.01) (Figure 1). Male sex, Medicaid, Medicareloal insurance (versus private insurance),
higher number of inpatient and outpatient encogntethe prior year, and co-morbid asthma,

anxiety and depression were associated with higsleof OUD (Table 3). In a stratified
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analysis of subjects without anxiety or depressMBAID allergy remained a significant
predictor of OUD (see Table E4 in this article’sli@a Repository). Protective factors included

older age, black (vs white) race, renal insufficieand allergic rhinitis.

Analgesic use patterns

Patients with reported NSAID allergies were mokelly to have an alternative analgesic
prescription, including opioids (OR 1.22 [95% C11,1.34]), gabapentin (OR 1.20 [95% CI
1.11,1.30]), pregabalin (OR 1.48 [95% CI 1.27,1) &Hd amitriptyline (OR 1.28 [95% CI
1.13,1.46])), listed in the chart during the stuayipd than those without reported allergies in the
propensity score matched sample. We did not fisthtistically significant difference in
celecoxib or nortriptyline prescriptions betweetigras with or without reported NSAID
allergies (OR 1.16 [95% CI1 0.99,1.34] and OR 19%% CI 0.96,1.27], respectively). Only
810/14,480 (5.6%) patients without NSAID allergieseived celecoxib during the study period,

as compared to 232/3,620 (6.4%) patients with tepdddSAID allergies.

DISCUSSION

Using EHR data from a large integrated health sgstem in the United States, we found
patients with chronic back pain and reported NSAlergies to be at increased risk for

developing OUD. This association remained everr afteounting for differences in outpatient



343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

16

healthcare utilization and co-morbidities. Moreqy&tients with reported NSAID ADRs were
more likely to receive several other alternativalgesics, including opioids, and only a minority
of patients had reactions consistent with drug hsgrssitivity by history. While over one third of
patients with reported NSAID ADRs had previouslgbhevaluated by an Allergist, we were
unable to determine how many encounters were sgabtyffor NSAID allergy evaluation or a
separate non-NSAID allergy-related issue, as mamedical record review was not feasible for
such a large cohort. Taken together, these resditsate a need for careful, directed evaluation
and clarification of reported NSAID “allergies,” order to further de-labeling efforts and
identify patients for which non-selective NSAID& &an absolute contraindication, versus those
with side effects or idiosyncratic reactions whimhy not necessarily preclude use of this class

of medication.

While our EHR system is limited to evaluation oégeribed or historical medications entered by
a physician, rather than claims or medicationdita, the relationships between reported drug
allergies and prescription patterns remain critycahportant and understudied outside of
antibiotic allergies. Prior work has clearly demwated that beta-lactam allergy labels directly
impact antimicrobial stewardship by leading to asbroader spectrum, less effective
antimicrobials and are associated with antimicrot@sistance, higher costs, and delays in care
(37). Our findings suggest that for patients witihanic back pain, having a reported NSAID
allergy is associated with higher risk of receivoter analgesic medications, including opioids.
Many NSAIDs are available over-the-counter and tesgly than alternative drugs such as

opioids or tricyclic anti-depressants. Additionadn is needed to further investigate the impact
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of aspirin and NSAID allergy labels on individuadasocietal costs, as well as on patient safety

and outcomes.

The diagnosis of OUD is made clinically, and reqautlic health efforts have focused on
decreasing both the quantity and doses of opiagielscpbed to curb rates of incident OUD, as
well as identifying and treating patients with gomsly diagnosed OUD (38). Strikingly, 39% of
heroin injectors who had used within the prior fownths and over 80% of young heroin users
under 25 years old reported misuse of prescrigifaidsprior to heroin use (39, 40). Allergy
evaluation of patients with chronic pain and repdfdSAID allergies would therefore ideally
occur as early as possible in order to help prewenecessary opioid prescriptions and
potentially, the development of OUD. However, ef@npatients with previously diagnosed
OUD who have undergone treatment with detoxifiaggti@lapse rates are high and range from
32-88% after 12-36 months (41). The prevalenceatfls abstinence from opioid use after 10-30
years is less than 30% (42). Management of chiamicacute (e.g. peri-operative) pain can be
particularly challenging in this population, as gga@ontrolled pain can lead to cravings and
relapse (43). Allergy evaluation and NSAID alledgrlabeling may thus prove a critical part of
the ongoing multi-disciplinary care of patientsiwithronic pain and inflammatory conditions for
which NSAIDs are first-line but contraindicated dogpresumed allergy, and those with

previously diagnosed OUD.

Surprisingly, overall use of celecoxib was lowlistpopulation and we did not find a
statistically significant difference in documentzglecoxib prescriptions between patients with

and without reported NSAID allergies. This suggéisés COX-2 inhibitors are underutilized,
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particularly for patients with reported hypersengiy to non-selective NSAIDs, despite data

indicating good tolerability in this population (120).

Consistent with the published literature, we foyndnger age, male sex, and co-morbid anxiety
and depression to be associated with increasedaddgD in our study population (44). Others
have previously found unemployment, no insuranid,Medicaid insurance to predict OUD in
large population-based studies (45), and that dgicéscriptions are frequent (>40%) in the
Medicare under age 65 group (46). As such, thegtliak of Medicare and Medicaid insurance
with OUD in our study was not surprising. Renakdise and allergic rhinitis were associated
with reduced odds of OUD, while asthma was assediaith increased odds of OUD. While the
role of co-morbid allergic diseases in opioid us®dler is not clear, the prevalence of asthma in
patients with OUD has previously been found to iglyér than the national prevalence of
asthma (47, 48). The associations found in ourystighrly highlight the need for future,
prospective studies to more definitively addregsrtile of atopy and reported NSAID allergies

on prescribing patterns and development of opiseldisorder.

The findings presented here are subject to selmmightions. First, due to the nature of the
observational, retrospective analysis employediinstudy design, only associations and not
causation may be drawn from our findings. Second study cohort may not be generalizable to
all patients with chronic back pain, as we exclugatients with worker’s compensation and
those over 65 years old. However, prior researolwstthat younger individuals are at highest
risk of OUD (44) and given the thousands of patientluded in the study, our findings remain

informative and relevant. Third, there were marffedences in characteristics between subjects
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with and without reported NSAID allergies at baseliWhile propensity score matching
balances measured confounders, unmeasured confsued®&in a limitation of all non-
randomized studies. Unmeasured confounders reléwdis study may include cumulative

prior prescription and over-the-counter NSAID usther conditions predisposing to or
precluding NSAID or opioid use, co-morbid non-opisubstance use disorders associated with
chronic pain, and socioeconomic factors (e.g. eympént status) that may affect access to care.
Such factors can be challenging to systematicalpiuoe from large datasets involving EHR-
data, but are critically important to recognizendfly, it is possible that some OUD cases may
have represented prevalent rather than incideesadise to clinician coding practices. This
problem is intrinsic to use of EHR data for thedstof many clinical diagnoses, which could
have occurred in the past but are only entered \ah@atient presents to seek care. To address
the specific timing of relationships between repdMSAID allergies and OUD diagnoses, we
specifically designed our study to require docuragom of allergy prior to study start, and
excluded patients with prior diagnoses of OUD. Imgatly, in both the unadjusted and adjusted
analyses of the unmatched cohort and propensityesoatched sample, the overall study

findings and effect size of NSAID allergy on OUDhrained similar.

Conclusions

Our findings identify reported NSAID allergies agsk factor for developing opioid use
disorder and receiving opioid prescriptions in agaltients with chronic back pain. This
highlights the need for careful clarification opoeted drug allergies in general, and NSAID
allergies in particular. Establishment and adoptibavidence-based clinical algorithms for

management and/or Allergy referral of patients wiported NSAID-induced reactions could be
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particularly helpful for non-Allergy providers cag for patients with chronic musculoskeletal

pain.
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Table 1. Baseline characteristics of patients with and without reported NSAID adverse drug

reactions.
Exposure Comparison group from entire | Comparison group from 1:4 propensity
group cohort (n=47,114) score matched sample (n=18,100)
NSAID ADR, | NoNSAID ADR, No NSAID ADR, Standardized
n=3,620 n=43,494 p-vaue* n=14,480 Difference
(no ADRvsADR)
Age, mean [SD] 52[10] 50[11] <0.0001 52[10] -0.01
Female sex, count (%) 2,746 (75.9) 27,937 (64.2) <0.0001 10,984 (75.9) 0
Race/Ethnicity, count (%)
White 2,545 (70.3) 31,204 (71.7) 10,180 (70.3) 0
Black 405 (11.2) 4,234 (9.7) 0.03 1,620 (11.2) 0
Hispanic 297 (8.2) 3,687 (8.5) 1,188 (8.2) 0
Other / Unknown 373(10.3) 4,369 (10.0) 1,492 (10.3) 0
Number of inpatient visitsin the
prior year, count (%)
0 3,285 (90.7) 40,604 (93.4) <0.0001 13,299 (91.8) -0.04
1-2 315(8.7) 2,722 (6.3) 1,090 (7.5) 0.04
>3 20(0.6) 168 (0.4) 91 (0.6) 0.01
Number of outpatient visitsin the
prior year, count (%)
0-4 1,167 (32.2) 18,604 (42.8) <0.0001 4,919 (34.0) -0.02
5-9 1,069 (29.5) 13,455 (30.9) 4,390 (30.3) -0.02
=10 1,384 (38.2) 11,435 (26.3) 5,171 (35.7) 0.05
Insurance, count (%)
Medicaid 805 (22.2) 8,590 (19.7) 3,348 (23.1) 0
Medicare 338(9.3) 2,839 (6.5) 1,356 (9.4) -0.02
Dual 488 (13.5) 2,978 (6.8) <0.0001 1,778 (12.3) 0.04
Private 1,445 (39.9) 22,534 (51.8) 5,761 (39.8) 0
Self-Pay/None 466 (12.9) 5,437 (12.5) 1,926 (13.3) -0.01
Other 78(2.2) 1,116 (2.6) 311 (2.1) 0
Medica co-morbidities, count (%)
Cardiovascular disease 196 (5.4) 1,524 (3.5) <0.0001 681 (4.7) 0.03
Renal insufficiency 160 (4.4) 880 (2.0) <0.0001 522 (3.6) 0.04
Connective tissue disease 69 (1.9) 406 (0.9) <0.0001 268 (1.9) 0
Peptic ulcer disease 82(2.3) 483(1.1) <0.0001 282 (1.9) 0.02
Anxiety 547 (15.1) 4,358 (10.0) <0.0001 2,141 (14.8) 0.01
Depression 1,451 (40.1) 12,933 (29.7) <0.0001 5,771 (39.9) 0
Malignancy (except skin) 357 (9.9) 3,962 (9.1) 0.13 1,399 (9.7) 0.01
Chronic idiopathic urticaria** 221 (6.1) 1,075 (2.5) <0.0001 457 (3.2) 0.14
Allergic rhinitis 714 (19.7) 6,688 (15.4) <0.0001 2,815 (19.4) 0.01
Asthma 983 (27.2) 6,888 (15.8) <0.0001 3,883 (26.8) 0.01
Atopic dermatitis 634 (17.5) 6,608 (15.2) 0.0002 2,520 (17.4) 0

*t-tests or Wilcoxon rank sum tests for continuous variables, chi-square for categorical variables
**not included in the propensity score model
ADR, adverse drug reaction; NSAID, non-steroidal anti-inflammatory drug; SD, standard

deviation




14  Table 2. Prevalence of reaction types among patients with chronic back pain and reported
15 NSAID adverse drug reactions (5,187 total listingsin 3,620 subjects).

Number of subjects (%)
Total subjects 3,620
Hyper sensitivity 1413 (39.0)
Rash 470 (13.0)
Urticariaor hives 444 (12.3)
Angioedema or swelling 380 (10.5)
Bronchospasm, wheeze 207 (5.7)
Anaphylaxis or hypotension 190 (5.2)
Itching/pruritis 152 (4.2)
Serum sickness 2(0.1)
Side effect 1,628 (45.0)
Gastrointestina upset 1,158 (32.0)
Bleed 223 (6.2)
Nausea, vomiting 220 (6.1)
Renal toxicity 71(2.0)
Dizziness 54 (1.5)
Headache 51(1.4)
Mental status change 30(0.8)
Unknown or other reaction 579 (16.0)
16  NSAID, non-steroidal anti-inflammatory drug
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

36
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Table 3. Predictors of opioid use disorder.

Entire cohort

1:4 propensity score matched sample

Adjusted Odds p-value

Adjusted Odds Ratio

Predictor Ratio [95% Cl] [95% Cl] p-value
NSAID adverse drug reaction 137[1.12,1.69] 0.003 1.34[1.07, 1.67] 0.01
Age (measured in 10-year 0.70[0.66, 0.75] <0.0001 0.70[0.63, 0.77] <0.0001
increments)
Sex (male vs female) 2.89[2.52, 3.31] <0.0001 2.81[2.28, 3.46] <0.0001
Race (black vs white) 0.46 [0.36, 0.60] <0.0001 0.53[0.38, 0.73] 0.0001
Insurance
Medicaid vs Private 4.62[3.84, 5.56] <0.0001 459 [3.36, 6.26] <0.0001
Medicare vs Private 3.59[2.77, 4.64] <0.0001 3.47[2.33,5.17] <0.0001
Dual vs Private 4.99[4.01, 6.21] <0.0001 5.25[3.78, 7.30] <0.0001
Number of inpatient encounters | 1.12[1.01, 1.24] 0.035 1.16[1.01, 1.33] 0.031
in the prior year
Number of outpatient 1.02[1.02, 1.03] <0.0001 1.02[1.01, 1.03] <0.0001
encountersin the prior year
Comorbidities
Cardiovascular disease 0.94[0.70, 1.26] 0.67 0.98[0.66 , 1.45] 0.91
Renal insufficiency 0.70[0.46 , 1.05] 0.09 0.55[0.31, 0.96] 0.04
Connective tissue disease 1.05[0.53, 2.10] 0.88 0.90[0.39, 2.06] 0.80
Peptic ulcer disease 1.47[0.94, 2.30] 0.10 1.54[0.90, 2.63] 0.12
Anxiety 1.75[1.48, 2.07] <0.0001 1.61[1.28, 2.03] <0.0001
Depression 2.34[2.01, 2.73] <0.0001 2.22[1.76, 2.81] <0.0001
Malignancy (except skin) 0.79[0.62, 1.01] 0.06 0.71[0.49, 1.02] 0.06
Allergic rhinitis 0.56 [0.45, 0.70] <0.0001 0.62[0.47,0.82] 0.0009
Asthma 1.37[1.16, 1.61] 0.0002 1.39[1.12, 1.72] 0.003
Atopic dermatitis 0.76 [0.63, 0.93] 0.007 0.88[0.67 , 1.15] 0.34

NSAID, non-steroidal anti-inflammatory drug; Cl, confidence interval
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