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BACKGROUND:

STUDY DESIGN:

RESULTS:

CONCLUSIONS:

Preoperative opioid use has shown association with worse outcomes after surgery. However,
little is known about the effect of preoperative benzodiazepines with and without opioids. The
aim of this study was to determine the influence of preoperative substance use on outcomes
after abdominal surgery.

Patients undergoing abdominal operations including ventral hernia, colectomy, hysterectomy,
cholecystectomy, appendectomy, nephrectomy, and hiatal hernia were identified in an opioid
surgical steward program by a regional NSQIP consortium between 2019 and 2021. Ameri-
can College of Surgeons NSQIP data were linked with custom substance use variables created
by the collaborative. Univariable and multivariable analyses were performed for 30-day out-
comes.

Of 4,439 patients, 64% (n = 2,847) were women, with a median age of 56 years. The most
common operations performed were hysterectomy (22%), ventral hernia repair (22%), and
colectomy (21%). Preoperative opioid use was present in 11% of patients (n = 472), 10% (n
= 449) were on benzodiazepines, and 2.3% (n = 104) were on both. Serious morbidity was
significantly (p < 0.001) increased in patients on preoperative opioids (16% vs 7.9%) and
benzodiazepines (14% vs 8.3%) compared with their naive counterpart and this effect was
amplified in patients on both substances (20% vs 7.5%). Multivariable regression analyses
reveal that preoperative substance use is an independent risk factor (p < 0.01) for overall mor-
bidity and serious morbidity.

Preoperative opioid and benzodiazepine use are independent risk factors that contribute to
postoperative morbidity. This influence on surgical outcomes is exacerbated when patients are
on both substances. (J Am Coll Surg 2023;236:925-934. © 2023 by the American College
of Surgeons. Published by Wolters Kluwer Health, Inc. All rights reserved.)

The opioid epidemic has become a national health prob-
lem contributing to a significant burden on the US heath
system."” Chronic opioid use is prevalent and traverses the
socioeconomic landscape, impacting nearly every surgical
specialty.” In recent years, the literature regarding opioid
use in the medical and surgical world has grown exponen-
tially in response to this health crisis. Some of the first
reports of the negative impact of chronic opioid use on
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surgical outcomes comes from the orthopedic and spine
literature.”” Numerous studies have shown that preopera-
tive opioid use is associated with increased complications,
emergency department visits, lengths of stay, and read-
missions after major abdominal surgery, as well as higher
costs.”"* Previous work has shown that patients taking
preoperative opioids are more likely to be prescribed opi-
oids postoperatively, and those on opioids have higher
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healthcare costs up to 1 year after surgery.li’l(’ Despite
these known associations, only few initiatives have been
made to standardize opioid prescriptions and address opi-
oid use in the preoperative setting.m21

Benzodiazepines represent a class of drugs used to treat
anxiety, insomnia, and epilepsy, and are increasingly pre-
scribed in the US.”**’ Benzodiazepines are more likely to be
prescribed to females and older patients.”* In recent years,
the US has seen an increase in the number of benzodiaz-
epine-related overdoses and deaths both with and without
concurrent opioid use.”””* Similar to opioids, preopera-
tive benzodiazepine use has been associated with increased
complications, hospital length of stay, and readmissions in
medical and surgical populations.””**’”" However, lim-
ited data are available, and much work is still to be done
regarding the impact of benzodiazepines on postoperative
outcomes. Studies have identified that multiple substances,
including benzodiazepine and opioids, have a cumulative
effect on morbidity and mortality.””*”** Therefore, the aim
of this analysis was to determine the influence of preoper-
ative substance use on outcomes after abdominal surgery
utilizing the NSQIP platform with custom substance use
variables created by a surgical opioid stewardship.

METHODS

Study population

Patients undergoing major abdominal surgery were iden-
tified in the American College of Surgeons (ACS) NSQIP
custom consortium Participant Use File from September
2019 to August 2021. Abdominal operations included
ventral hernia repair, colectomy, hysterectomy, cholecys-
tectomy, appendectomy, nephrectomy, and hiatal hernia
repair. These data were then linked by patient ID with 10
custom substance use variables created by the Pennsylvania
NSQIP Consortium. Among the 10 variables were data
on preoperative opioids and benzodiazepines used during
the 6 months preoperatively.

Pennsylvania—New Jersey Surgical Opioid
Stewardship
Pennsylvania NSQIP  Consortium’s ~ Surgical  Opioid

Stewardship program is a quality improvement project focus-
ing on preventing chronic opioid use among surgical patients.

The program involves quality improvement champions from
10 hospitals among 5 health systems: Jefferson Health, Main
Line Health, Penn Medicine, Temple Health, and WellSpan.
Pennsylvania NSQIP  Consortium's ~ Surgical ~Opioid
Stewardship program includes NSQIP Surgeon Champions
and Surgical Clinical Reviewers from these health systems.
The Surgeon Champions and Surgical Clinical Reviewers
collected and entered substance-related data into the NSQIP
registry on patients undergoing selected operations.

Patients were classified as being on preoperative opioids
if they had filled an opioid prescription within 180 days
of their operation. Preoperative opioids included codeine,
hydrocodone, hydromorphone, oxycodone, tramadol, or
oral morphine. Patients on preoperative benzodiazepines
filled a prescription within 180 days of the operation for
any of the following: alprazolam, clorazepate, chlordiaz-
epoxide, clonazepam, diazepam, flurazepam, lorazepam,
oxazepam, temazepam, or triazolam. Other custom use
variables included chronic pain disorders, the use of an
intraoperative block, multimodal pain management
(NSAIDs, acetaminophen, gabapentin, ketamine, cloni-
dine), and postoperative opioid prescription at discharge
along with prescription fill and refill.

Surgical outcomes

The standard 30 postoperative outcomes as collected by
NSQIP were measured. Composite morbidity variables
including overall and serious morbidity were created as
previously described.” Overall morbidity included the
occurrence of any postoperative complication. Serious
morbidity was defined in a similar fashion with the omis-
sion of minor complications including superficial surgical
site infection, urinary tract infection, deep vein thrombo-
sis or progressive renal insufficiency. A complete list of all
surgical outcomes is listed in Table 1.

Statistical analysis

Continuous variables were expressed as median with the
interquartile range and were compared using the Mann-
Whitney U test. Categorical variables were compared
using the chi-square test. Multivariable analyses were per-
formed for overall and serious morbidity using backward
selection regression analysis. Patient demographics that
were clinically and statistically relevant on univariable
analysis were entered into the multivariable regression and
included the following: age, sex, race, Hispanic ethnicity,
BMI, ASA class, tobacco use, and preoperative substance
use. Results are reported as odds ratio (OR), 95% CI, and
p value. Statistical significance was set at p < 0.05, and all
analysis were performed using SPSS version 25 (IBM).
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Table 1. Postoperative Outcomes

Data
Variable (N = 4,439)
Mortality, n (%) 13 (0.3)
Overall morbidity, n (%) 512 (12)
Serious morbidity, n (%) 395 (8.9)
Superficial SSI, n (%) 76 (1.7)
Deep incisional SSI, n (%) 10 (0.2)
Organ space infection, n (%) 91 (2.1)
Dehiscence, n (%) 9(0.2)
Pneumonia, n (%) 35 (0.8)
Reintubation, n (%) 26 (0.6)
Pulmonary embolism, n (%) 21 (0.5)
Ventilator dependence >48 h, n (%) 34 (0.8)
Progressive renal insufficiency, n (%) 20 (0.5)
Acute renal failure, n (%) 9(0.2)
Urinary tract infection, n (%) 88 (2.0)
Stroke/CVA, n (%) 8(0.2)
Cardiac arrest, n (%) 6(0.1)
Myocardial infarction, n (%) 7 (0.2)
Deep vein thrombosis, n (%) 23 (0.5)
Sepsis, n (%) 63 (1.4)
Septic shock, n (%) 43 (1.0)
Reoperation, n (%) 79 (1.8)
Length of stay, d, median (IQR) 2 (0-3)
Readmission, n (%) 239 (5.4)

CVA, Cerebrovascular accident; IQR, interquartile range; SSI, Surgical site infection.

RESULTS

Patient demographics

From 2019 to 2021, 4,439 patients undergoing major
abdominal surgery were identified (see complete demo-
graphics outlined in Table 2). Of the entire cohort, the
median age was 56 years and 64% were female. The most
common operations performed were ventral hernia repair
(22%), hysterectomy (22%), and colectomy (21%).
Patients taking preoperative opioids represented 11% of
the cohort (n = 472), while 10% (n = 449) were taking
benzodiazepines and 2.3% (n = 104) were on both sub-
stances preoperatively. The median opioid daily dose in
oral morphine equivalents (in mg) was 38. In addition,
70% (n = 3,121) of patients received multimodal pain
management perioperatively: 79% (n = 3,439) were pre-
scribed an opioid after their operation, 59% (n = 2,634)
filled their prescription, and 7.8% (n = 347) had their
opioid prescription refilled. Opioid-naive patients were
younger, less likely to be White, had fewer comorbidi-
ties, and lower ASA scores when compared to those on
preoperative opioids (p < 0.05) (Table 1, Supplemental
Digital Content, http://links.Iww.com/JACS/A201).

Similar findings were observed when comparing benzodi-
azepine-naive patients to those on benzodiazepines preop-
eratively (Table 2, Supplemental Digital Content, http://
links.lww.com/JACS/A201), as well as opioid and benzo-
diazepine-naive patients compared with those taking both
substances (Table 3, Supplemental Digital Content,
heep://links.lww.com/JACS/A201).

Outcomes

Postoperative outcomes for the entire cohort are depicted
in Table 1. Mortality was low: only 13 patients (0.3%)
died within 30 days from the operation. Overall morbid-
ity was 12% (n = 512) and 8.9% (n = 395) had a serious
complication. The median length of stay for the cohort
was 2 days (interquartile range, 0 to 2) and 5.4% (n = 239)
of patients were readmitted to the hospital within 30 days
of their operation. Postoperative outcomes stratified by
preoperative substance use are shown in Figure 1. Serious
morbidity was significantly higher in patients on preoper-
ative opioids (16% vs 7.9%, p < 0.001) and in patients on
preoperative benzodiazepines (14% vs 8.3%, p < 0.001).
For the small subset of patients on both substances (opi-
0id/BDZ), serious morbidity was even higher (20% vs
7.5%, p < 0.001) when compared to their naive counter-
part (Figure 1A). The length of stay was 2 days longer for
patients on opioids (3 days vs 1 day, p < 0.001) and 1
day longer for those on benzodiazepine (2 days vs 1 day,
p < 0.001) and opioids/BDZ (2 days vs 1 day, p < 0.001)
(Figure 1B). In addition, readmissions were significantly
higher among patients on preoperative opioids (11% vs
4.8%, p < 0.001), benzodiazepine (9.1% vs 4.9%, p <
0.001) and Opioid/BDZ (14% vs 4.7%, p < 0.001) com-
pared to naive patients (Figure 1C). Pulmonary complica-
tions including unplanned reintubations (1.3% vs 0.4%,
p < 0.05) and ventilator dependence (1.7% vs 0.6%, p <
0.05) were also significantly higher in patients on preoper-
ative opioids. A comprehensive list of all surgical outcomes
among the groups is shown in Table 3.

Multivariable analyses

Multivariable analyses for overall and serious morbid-
ity are shown in Table 4. In both analyses, preoperative
substance use was an independent risk factor for post-
operative morbidity. Preoperative opioid use was inde-
pendently associated with overall morbidity (OR 1.58,
p = 0.003) and serious morbidity (OR 1.70, p = 0.002).
Preoperative benzodiazepine also was an independent risk
factor for overall morbidity (OR 1.65, p = 0.002) and
serious morbidity (OR 1.61, p = 0.008). Additionally,
patients on both opioids and benzodiazepine had a 2-fold
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Table 2. Patient Demographics, Preoperative and
Perioperative Characteristics
Data

Variable (n =4,439)
Age, y, median (IQR) 56 (42-67)
Sex, 2,847 (64)
Race

White 2,943 (66.3)

Black 975 (22.0)

Other 521 (11.7)
Hispanic 396 (8.9)
BMI, kg/m’, median (IQR) 29.6 (25.4-35.0)
ASA class III to V 2,069 (47)
Diabetes 643 (15)
Hypertension 1,860 (42)
Current smoker 640 (14)
Perioperative blood transfusion 237 (5.3)

Operative time, min, median (IQR) 131 (75-196)

Pain control data

Positive preoperative opioid use screen 535 (12)
Chronic pain syndrome 219 (4.9)
Fibromyalgia 24 (0.5)
Substance use disorder 60 (1.4)

Preoperative opioid use 472 (11)

Preoperative opioid daily dose, OME, 38 (20-60)

median (IQR)

Preoperative benzodiazepine use 449 (10)

Preoperative opioid and benzodiazepine use 104 (2.3)

Intraoperative regional block 937 (21)
Abdominal 864 (20)
Epidural 58 (1.3)

Multimodal pain management 3,121 (70)

Opioid prescription at discharge 3,439 (79)

Postoperative opioid prescription filled 2,634 (59)

Postoperative opioid refilled 347 (7.8)

Case type

Ventral hernia repair 991 (22.3)

Hysterectomy 970 (21.9)

Colectomy 951 (21.4)

Cholecystectomy 638 (14.4)

Appendectomy 487 (11.0)

Nephrectomy 351 (7.9)

51 (1.1)

Hiatal hernia repair

All data expressed as n (%), except where indicated.
ASA, American Society of Anesthesiologists; IQR, interquartile range; OME, oral mor-
phine equivalent.

risk of overall morbidity (OR 2.31, p = 0.002) and serious
morbidity (OR 2.65, p < 0.001) which was higher than

if they were on one substance alone. In addition, patients

who were ASA class III or greater had the highest risks
of a postoperative morbidity. The complete results of the

multivariable regression analyses and other risk factors are
shown in Table 4.

DISCUSSION

In this analysis from 10 Pennsylvania NSQIP Consortium
hospitals, patients undergoing major abdominal surgery
on preoperative substances including opioids, benzodi-
azepines, or both had significantly worse outcomes. Of
4,439 patients, 11% (488) were taking opioids preoper-
atively and 10% (444) were on benzodiazepines, while
a small subset of patients were taking both substances
(2.3.% [102]). Length of stay is significantly longer when
patients are on preoperative substances (2 days longer
if on opioids and 1 day longer for benzodiazepine and
Opioids/BDZ). Readmissions were increased 2-fold when
patients were taking a single substance and were 3-fold
higher when patients were on both opioids and benzodi-
azepines preoperatively. These patients represent a unique
subset of the surgical population who exemplify an oppor-
tunity for improvement in surgical quality and outcomes.

Preoperative opioid use has been associated with
increased morbidity after multiple surgical specialties with
the effect ranging from 10% to 40%. The present study
corroborates these findings as patients on preoperative
opioids (11%) had higher rates of overall morbidity (19%
vs 11%, p < 0.001) and serious morbidity (16% vs 7.9%,
p < 0.001) compared to opioid-naive patients. These asso-
ciations were first reported in orthopedic and spine liter-
ature related to patients with chronic osteoarthritis and
degenerative spine disease who have chronic pain which
has been deemed the fifih vital sign.”* Given these obser-
vations, studies document that preoperative reduction of
opioid use is possible and those who wean from opioids
before knee arthroplasty have improvement in postoper-
ative physical pain.”’ In addition, evidence exists to show
that nonpharmacologic methods including acupuncture
and electrotherapy can reduce postoperative opioid con-
sumption after total knee arthroplasty.”

With respect to abdominal surgery, investigators from
Michigan were among the first to report the impact of
opioids on surgical outcomes. In their analysis of the
Michigan Surgical Quality Collaborative database, Cron
and colleagues found that 21% of 2,413 patients under-
going abdominal surgery were on preoperative opioids.’
They reported an increased rate of complications (25%
vs 14%), reintubations (2.6% vs 1.3%), lengths of stay
(2 days longer), and readmissions (11% vs 6%) in opioid
users. The current findings from Pennsylvania mirror the
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Table 3. Postoperative Outcomes Stratified by Preoperative Substance Use
Benzodiazepine- Benzodiazepine Opioid and Opioid and

Opioid-naive Opioid use naive use Benzodiazepine-naive Benzodiazepine use
Variable (n=3,499) (n=472) (n =3,722) (n = 449) (n = 3,050) (n =104)
Mortality 11 (0.3) 0 (0) 13 (0.3) 0 (0) 11 (0.4) 0 (0)
Overall morbidity 376 (11) 91 (19)* 400 (11) 79 (18)* 311 (10) 24 (23)*
Serious morbidity 276 (7.9) 76 (16)* 308 (8.3) 64 (14)* 230 (7.5) 21 (20)*
Superficial SSI 64 (1.8) 10 (2.1) 56 (1.5) 16 (3.6)T 51 (1.7) 4(3.8)
Deep incisional SSI 6(0.2) 3 (0.6) 6(0.2) 4 (0.9t 4(0.1) 1(1.0)
Organ space infection 63 (1.8) 18 (3.8)* 75 (2.0) 14 (3.1) 55 (1.8) 4 (3.8)
Dehiscence 6(0.2) 3 (0.6) 6(0.2) 1(0.2) 5(0.2) 0 (0)
Pneumonia 28 (0.8) 4(0.8) 28 (0.8) 7 (1.6) 23(0.8) 1(1.0)
Reintubation 14 (0.4) 6 (1.3)t 25(0.7) 1(0.2) 13 (0.4) 0 (0)
Ventilator dependence 22 (0.6) 8 (1.7)+ 29 (0.8) 4(0.9) 18 (0.6) 1(1.0)
Pulmonary embolism 18 (0.5) 1(0.2) 19 (0.5) 1(0.2) 16 (0.5) 0 (0)
Progressive renal insufficiency 17 (0.5) 2 (0.4) 16 (0.4) 3(0.7) 15 (0.5) 0 (0)
Acute renal failure 6(0.2) 3(0.6) 6(0.2) 3(0.7) 5(0.2) 2(1.9)t
Urinary tract infection 69 (2.0) 17 (3.6)T 67 (1.8) 15 (3.3)+ 55 (1.8) 5 (4.8)F
Stroke/CVA 8(0.2) 0 (0) 8(0.2) 0 (0) 8(0.3) 0 (0)
Cardiac arrest 5(0.1) 0 (0) 6(0.2) 0 (0) 5(0.2) 0 (0)
Myocardial infarction 6(0.2) 1(0.2) 6(0.2) 1(0.2) 6(0.2) 1(1.0)
Deep vein thrombosis 16 (0.5) 2 (0.4) 18 (0.5) 3(0.7) 13 (0.4) 1(1.0)
Sepsis 43 (1.2) 7(1.5) 44 (1.2) 16 (3.6)* 32 (1.0) 2(1.9)
Septic shock 33 (0.9) 7 (1.5) 36 (1.0) 7 (1.6) 28 (0.9) 2(1.9)
Reoperation 47 (1.3) 20 (4.2) * 63 (1.7) 11 (2.4) 40 (1.3) 3(2.9)
Length of stay, d, median IQR) 1 (0-3) 3 (1-5)* 1 (0-3) 2 (1-4)* 1 (0-3) 2 (1-5)*
Readmission 169 (4.8) 51 (11)* 183 (4.9) 41 (9.1)* 142 (4.7) 14 (14)*

All data expressed as n (%), except where indicated.

*p < 0.001 vs naive.

Fp < 0.05 vs naive.

CVA, cerebrovascular accident; IQR, interquartile range; SSI, surgical site infection.

Michigan results and these associations are likely happen-
ing throughout the country. The same Michigan group
has repeated analyses across different databases (including
Truven Health Marketscan, Optums private insurance
claims, Clinformatics DataMart Database, and Medicare
claims data) and have reported similar results with respect
to increased hospital costs, lengths of stay, and readmis-
sions in preoperative opioid users.”® Walijee and col-
leagues have also shown that these negative health impacts
correlate with preoperative dose effect when stratified by
oral morphine equivalent.” Additionally, preoperative
opioid use is associated with second refills and persistent
postoperative opioid consumption, which exacerbate the
problem.'>"¢

Minimizing perioperative opioid use also has been
a focus among colorectal surgeons as an avenue to
improve postoperative outcomes.”” Enhanced recov-
ery after surgery (ERAS) pathways employ multimodal
pain regimens with acetaminophen (Tylenol), non-
steroidal anti-inflammatory agents and gabapentin with

utilization of anesthetic blocks.”® In the present analysis
70% of patients were prescribed a perioperative mul-
timodal pain regimen, and 21% had an intraoperative
regional block. These findings represent an area for
continued improvement in postoperative pain control.
In the present cohort, 22% of the patient population
underwent colectomy. Although the focus of the current
analysis is not limited to colorectal procedures, patients
on preoperative opioids who underwent colectomy had
significantly increased morbidity (data not shown).
Previous single center studies within the colorectal liter-
ature are limited and are conflicting. Gan and colleagues
analyzed their institution’s patients NSQIP colorectal
data and found that 30% of 1,201 patients were on
opioids preoperatively. These opioids use patients had
increased infectious and pulmonary complications as
well as long length of stay and more readmissions.” In
comparison, Ogilvie and colleagues in their single-center
review reported 923 patients of whom 23% were on
preoperative opioids. The opioid use patients had no
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Figure 1. Postoperative outcomes stratified by preoperative substance for (A) serious morbidity, (B) length of stay, and (C) readmission. BDZ,
benzodiazepine; OR opioid.
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difference in surgical site infections or readmissions but  disease who commonly experience chronic pain. They
experienced a slight increase in length of stay.'' Liand  found that opioid-use patients had more complications
colleagues reported a cohort of patients with Crohn’s  and longer lengths of stay."*
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Table 4. Multivariable Logistic Regression Analyses

Variable 0Odds ratio 95% ClI p Value

Overall morbidity
ASA class 2111 2.34 1.76-3.10 <0.001*
Preoperative opioid and benzodiazepine use 2.31 1.37-3.88 0.002*
Hispanic 1.88 1.13-3.11 0.016*
Preoperative benzodiazepine use 1.65 1.20-2.27 0.002*
Preoperative opioid use 1.58 1.17-2.13 0.003*
Age >65, y 1.44 1.12-1.84 0.004"
Sex, f 0.79 0.63-1.00 0.045*
Current smoker 1.09 0.79-1.50 0.596
BMI >30, kg/m’ 1.09 0.87-1.37 0.438
Black 0.87 0.66-1.14 0.303

Serious morbidity
ASA class 2111 3.26 2.31-4.58 <0.001*
Preoperative opioid and benzodiazepine use 2.65 1.52-4.63 <0.001*
Preoperative opioid use 1.70 1.22-2.35 0.002*
Preoperative benzodiazepine use 1.61 1.13-2.30 0.008"*
Sex, f 0.65 0.49-0.87 0.004*
Hispanic 1.30 0.63-2.70 0.484
Age >65,y 1.10 0.73-1.67 0.646
Black 0.96 0.68-1.35 0.799
BMI >30, kg/m’ 0.95 0.71-1.28 0.750
Current smoker 0.80 0.51-1.25 0.321

Results of backward stepwise multivariable logistic regression presented in table.
*Statistically significant.
ASA, American Society of Anesthesiologists.

Benzodiazepines also represent a class of drugs that
have the potential for abuse and are associated with
increased morbidity and mortality.” Similar to the opi-
oids findings, the current analysis reports that patients
taking preoperative benzodiazepine (10%) had signif-
icantly higher overall and serious morbidity, superficial
surgical site infections, length of stay and readmissions.
After risk adjustment, preoperative benzodiazepine use
was independently associated with increased overall mor-
bidity (OR 1.65, p = 0.002) and serious morbidity (OR
1.61, p = 0.008). These results are some of the first to
report the influence of preoperative benzodiazepine use
on abdominal surgical outcomes. Gaulton and colleagues
utilized the Optum database (US health insurance) to
query a wide variety of procedures including orthope-
dic and general operations. They found that 12% were
taking benzodiazepine preoperatively and reported a
slight increased risk for adverse postoperative event (OR
1.07).”” Sidurdsson and colleagues reported a cohort
of 41,000 patients undergoing noncardiac surgery in
Iceland. They found that 7.4% were on benzodiaze-
pines preoperatively, but benzodiazepine use conferred
no risk on short- or long-term mortality.23 However,

when patients were on both benzodiazepines and opi-
oids, 30-day mortality was higher (3.2% vs 1.8%, p =
0.004) with increased risk of mortality (HR 1.41, p <
0.001). Other single-center studies in patients on benzo-
diazepines preoperatively undergoing colorectal surgery’
and ventral hernia repair’’ reported higher composite
morbidity, lengths of stay, and readmissions compared
to naive patients.

Patients taking both opioids and benzodiazepine in
the current study represented the highest risk popula-
tion. The overall morbidity rates increased by 2-fold and
nearly 3-fold for serious morbidity with triple the num-
ber of readmissions. After multivariable regression, con-
current opioid and benzodiazepine use was independently
associated with overall morbidity (OR 2.31, p = 0.002)
and serious morbidity (OR 2.65, p < 0.001). This effect
was significantly greater than if a patient were taking only
one substance. ASA class III or greater conferred a higher
risk of a postoperative morbidity; this association is well
described in the literature.”””® Patients taking both sub-
stances represent an extremely high-risk population vul-
nerable to increased morbidity. These patients need to be
identified and counseled preoperatively.



932 Fagenson et al

Preoperative Substance and Abdominal Surgery

JAm Coll Surg

Concurrent opioid and benzodiazepine use are on the
rise, and as many as 30% of opioid-related deaths involve
simultaneous benzodiazepine use.” Although the current
analysis did not reveal any associations with mortality,
this potential connection cannot be ignored. Guidelines
for geriatric populations have been published by the ACS
advising discontinuation and tapering of benzodiazepines
before surgery”’; however, this plan is not always possi-
ble. One must be cognizant of patients taking both sub-
stances and plan for postoperative pain control, focusing
on reduction in opioids. Although not always possible in
emergency surgery, the elective setting is the ideal situation
for reduction of substances with collaboration from psy-
chiatry, psychology, and pain specialists. In fact, in their
cluster randomized trial, Tannenbaum and colleagues
showed that benzodiazepine reduction is achievable: 27%
of the intervention group discontinued benzodiazepines at
6 months with patient-physician conversations. "’

The current study is not without limitations. These data
are from NSQIP which is limited to 30-day outcomes. In
addition, preoperative opioid and benzodiazepine variables
were created as binary options; specific substances were not
analyzed. Additionally, patients on preoperative opioids
were not stratified by oral morphine equivalent because of
the small sample size. Data exist suggesting that increased
quantity and duration of opioid use preoperatively are asso-
ciated with increased morbidity.” In this analysis, patients
who may have been on substances illegally were not cap-
tured. Also, subanalyses based on procedure type were not
performed because of the sample size, and we acknowledge
the inherent bias that may occur when grouping patients.
The patients in this analysis were primarily from south-
east Pennsylvania and southern New Jersey, an area with
a significant opioid-use problem. Whether these data are
generalizable to other regions is unknown; however, these
patients come from a mix of urban academic and subur-
ban community hospitals. Finally, despite these limitations,
NSQIP is a well validated database and includes data col-
lected by trained surgical clinical reviewers.

CONCLUSIONS

Patients undergoing major abdominal operations and tak-
ing preoperative opioids, benzodiazepines, or both have
significantly higher postoperative morbidity when com-
pared to their naive counterparts. This high-risk patient
population necessitates attention by surgeons if future
outcomes are to be improved.
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Discussion

DR EDWARD E CORNWELL Il (Washington, DC):
The finding in more than 4,400 patients undergoing
major abdominal surgical procedures at 10 Pennsylvania
Consortium  hospitals participating in NSQIP that
patients using preoperative opioids or benzodiazepines
had more complications and longer lengths of stay is
important, fruitful, and deserving of careful scrutiny of
the multivariate logistic regression analysis. For example,
the 10% to 11% subset of patients taking these drugs pre-
operatively were older with more comorbidities and higher
ASA scores than their drug-naive counterparts. The con-
fluence of some of these factors on surgical outcomes form
the basis for my comments and questions.

I concur with the illuminating discussion in your man-
uscript on the enhanced recovery after surgery pathways
that the colorectal community has promoted to improve
postoperative outcomes. These protocols emphasize
anti-inflammatory alternatives to opioids. While most
would assume this to be the case, can your study confirm
that those patients receiving opioids and benzodiazepines
preoperatively were also receiving them in greater abun-
dance postoperatively?

The second question is a natural follow-up to the first.
Three of the most common complications after major
abdominal surgery—atelectasis, ileus, deep vein thrombo-
sis—are directly affected by postoperative ambulation and
mobility. Patients receiving large amounts of postoperative
benzodiazepines and opioids are less likely to be mobile
and ambulatory. Are there any parameters that allow us
to measure these variables in your NSQIP study? Do we
know what percentage of patients had minimally invasive
operations, and were there associations with outcomes?

Please comment on next steps and how committed you
are by the findings reported in this paper. For example,
would you delay an elective operation for a few months
and employ the use of psychiatrists, psychologists, and
pain specialists in the management of a patient taking
substantial doses of opioids or benzodiazepines in order to
seek perioperative alternatives?

All told, T am excited by this study for its potential
to further determine pursuits that can offer improved
outcomes for our surgical patients. While I suspect that
the subset of elective surgical patients here receiving
preoperative opioids and benzodiazepines are an older,
sicker cohort who may receive more of the same drugs
postoperatively and thus be more sedentary, I applaud
the authors for their work in teasing out an adjustable
surrogate for substantial risk factors for postoperative
complications.

DR DAVID T EFRON (Baltimore, MD): This is an extraor-
dinarily important topic. Opiate and benzodiazepine sub-
stance abuse are at epidemic proportions. You do not need
an operation to suffer the ravages of these substances, yet
both are vital adjuncts to our treatment armamentarium.

This study reinforces previous data implication that
preoperative use of opiates and benzodiazepines, indi-
vidually or in combination, is associated with adverse
postoperative outcomes and morbidity. The question
that remains in my mind is why, or perhaps more pre-
cisely, how?

In the comparison of the types of outcomes associated
with use, not surprisingly, opioid use affects respiratory
outcomes such as ventilator days and reintubation. That
makes sense. Benzodiazepines alone are not associated, but
they are, however, associated with surgical site infections
and deep surgical infections. Both are associated with uri-
nary tract infections. Why do you think this is? Is there a
possible alteration in the biome or immune response, or is
this a reflection of the patient? These are patients who were
prescribed these drugs without evidence noting abuse.
Does this reflect the patient’s poor investment in their
perioperative or preoperative care, health optimization,
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