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Background  
Gabapentinoids are commonly incorporated into multimodal analgesia protocols for total 
knee arthroplasty (TKA) to reduce opioid use, yet new evidence suggests important safety 
concerns. Past studies often label gabapentinoid exposure as a binary variable, without 
taking into account factors such as chronic continuation, perioperative initiation, and no 
use, which may carry distinct postoperative risks. 

Methods  
Adults undergoing primary TKA in a large federated EHR network were classified into 
three perioperative gabapentinoid exposure groups: continuation, new-start, or never 
use. Postoperative outcomes were evaluated at 30 and 90 days, with risks summarized as 
risk ratios and hazard ratios with 95% confidence intervals. 

Results  
After matching, 126,941 patients were included in the continuation vs never comparison, 
6,227 in continuation vs new start, and 6,221 in new start vs never. Compared with never 
users, continuation was associated with higher 30- and 90-day risks of acute respiratory 
failure, acute renal failure, sepsis, venous thromboembolism, emergency department 
utilization, and postoperative infection. New-start use showed a consistently adverse 
profile, with increased risks of acute renal failure, postoperative infection, venous 
thromboembolism, and emergency department utilization at both time points vs never 
use. Continuation and new-start users had largely similar complication rates, with no 
clear benefits of continuation. 

Conclusions  
Perioperative gabapentinoid exposure following TKA is associated with higher short-term 
postoperative complication rates than no exposure, greatest with new initiation and 
intermediate with continuation. These findings argue against routine perioperative 
gabapentinoid use in TKA enhanced recovery pathways and support a patient-specific 
approach pending further randomized evaluation. 

1.1. INTRODUCTION 

Total knee arthroplasty (TKA) remains as the leading per
formed procedures for symptomatic end-stage knee os
teoarthritis, with national data showing a substantial uti
lization as well as a high surgical and economic burden.1‑4 

Although outcomes are generally favorable, postoperative 
complications such as venous thromboembolism, respira
tory failure, sepsis, acute kidney injury, and early health
care utilization are still leading causes for increased mor
bidity and cost after TKA.5,6 Effective postoperative pain 
control continues to be a leading discussion. The unique 

challenge of opioid exposure continues to raise concern due 
to its associations with respiratory depression, overdose, 
prolonged use, and other adverse complications.7,8 These 
concerns have led to the adoption of multimodal analgesia 
pathways and enhanced recovery after surgery (ERAS) pro
tocols in total knee arthroplasty.9,10 

Gabapentinoids are frequently incorporated into TKA 
analgesic protocols for their proposed opioid-sparing and 
antineuropathic benefits.11,12 Earlier studies reported sig
nificant reductions in postoperative pain and opioid con
sumption but also increased risks of dizziness and seda
tion.13 However, more recent large-scale data have 
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questioned the clinical significance of these benefits, sug
gesting that analgesic improvements are small and often 
accompanied by higher rates of complications.14 Specific 
new safety literature highlights the potential for an in
creased risk of respiratory depression and need for nalox
one rescue in the perioperative period of gabapentinoid-
opioid combined use.15 Outside the surgical setting, a 
recent factor that has been associated with increased over
dose mortality is combining gabapentinoid and opioid use, 
becoming a large contributor to misuse.16 Together, these 
findings underscore an unresolved clinical problem: 
gabapentinoids are widely used perioperatively, yet the bal
ance between potential analgesic benefit and risk of harm 
remains controversial in real-world TKA patients and war
rants further research. 
A major limitation of prior studies is that most evaluate 

gabapentinoids as a binary “exposed” or “unexposed” vari
able without distinguishing between patients who continue 
chronic therapy, those newly initiated around the time of 
surgery, and those who never receive gabapentinoids peri
operatively. These cohorts likely reflect distinct perioper
ative risk profiles: continuation patients may demonstrate 
pharmacologic tolerance but carry higher comorbidity and 
medication burden; new initiators encounter first exposure 
during a high-risk perioperative period often involving con
current opioid use; and never users frequently represent 
the reference strategy within ERAS-based pathways.17,18 

Accordingly, using a large national federated electronic 
health record (EHR) network and propensity score match
ing, this study compared 30 and 90-day postoperative out
comes after total knee arthroplasty across three mutually 
exclusive perioperative gabapentinoid exposure patterns 
(continuation vs never, continuation vs new start, and new 
start vs never). We hypothesized that perioperative 
gabapentinoid exposure would be associated with higher 
rates of opioid-related and respiratory adverse events, with 
the greatest risk among patients newly initiated around the 
time of surgery. 

2.0. METHODS 

2.1. ETHICS 

TriNetX provides de-identified data and this study was con
ducted without access to directly identifiable patient infor
mation, so informed consent or an IRB was not required. 

2.2. STUDY DESIGN AND COHORT 

Patients undergoing total knee arthroplasty were identified 
using UMLS:CPT:27447, with the index date defined as the 
procedure date. 

2.3. PERIOPERATIVE GABAPENTINOID EXPOSURE 

Gabapentinoid exposure was defined by documentation of 
gabapentin and/or pregabalin in the medication record. Pa
tients were assigned to three mutually exclusive groups 
based on documentation relative to the index arthroplasty: 
continuation users (gabapentinoid documented within 3 

months on or before, and again within 2 days on or after, 
the procedure), new-start users (no gabapentinoid in the 3 
months pre-index, with documentation within 2 days post-
index), and never users (no gabapentinoid in either the 
3-month pre-index or 2-day post-index windows). 

2.4. OUTCOMES AND FOLLOW-UP 

Postoperative outcomes (opioid overdose, acute respiratory 
failure requiring ventilation, acute renal failure, sepsis, ED 
utilization, pulmonary embolism/VTE, myocardial infarc
tion, death, cerebral infarction, prosthetic joint infection) 
were assessed at 30 and 90 days post-TKA, with follow-up 
beginning on postoperative day 1. Outcomes were defined 
using platform-specific concept sets from diagnosis, proce
dure, and medication records within each interval, without 
excluding patients for prior history of the outcome. 

2.5. PROPENSITY SCORE MATCHING 

To reduce confounding, 1:1 propensity score matching was 
performed separately for continuation vs never, continua
tion vs new start, and new start vs never. Matching used 
baseline demographics, comorbidities, concomitant med
ication exposures, and available clinical measures (for ex
ample, hemoglobin A1c and body mass index when pre
sent), and covariate balance was assessed using 
standardized mean differences, with values < 0.10 indicat
ing adequate balance. 

2.6. STATISTICAL ANALYSIS 

For each outcome, absolute risks were calculated for each 
cohort and comparative estimates reported as risk differ
ences and risk ratios with 95% confidence intervals. Time-
to-event analyses used Kaplan–Meier methods with log-
rank testing, and Cox proportional hazards models 
estimated hazard ratios with 95% confidence intervals. All 
tests were two-sided, with statistical significance defined as 
P < 0.05. 

2.7. BASELINE CHARACTERISTICS 

Before matching, the TKA cohort included 126,941 continu
ation users, 6,227 new-start users, and 126,941 never users. 
After 1:1 propensity score matching, there were 126,941 
continuation and 126,941 never users, 6,227 continuation 
and 6,227 new-start users, and 6,221 new-start and 6,221 
never users. Across all matched comparisons, baseline age, 
sex, race/ethnicity, comorbidity burden (including hyper
tension and diabetes), and use of opioids and sedative-hyp
notics were closely balanced, with standardized mean dif
ferences below 0.10 for all covariates. 
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Table 1A. Propensity Score–Matched Cohort: Continuation vs Never Gabapentinoid Use         

Characteristic 
Continuation GABA 

(N=126,941) Never GABA (N=126,941) 
P-

Value 
Std 
Diff. 

Age at index, mean ± SD 67.5 ± 9.1 67.4 ± 9.5 <0.001 0.014 

Female, n (%) 75,637 (59.6%) 75,837 (59.7%) 0.418 0.003 

Male, n (%) 51,169 (40.3%) 50,977 (40.2%) 0.437 0.003 

White, n (%) 104,025 (81.9%) 103,156 (81.3%) <0.001 0.018 

Black or African American, n (%) 11,946 (9.4%) 12,426 (9.8%) 0.001 0.013 

Asian, n (%) 3,509 (2.8%) 3,615 (2.8%) 0.203 0.005 

American Indian or Alaska Native, n (%) 403 (0.3%) 488 (0.4%) 0.004 0.011 

Native Hawaiian or Other Pacific Islander, 
n (%) 521 (0.4%) 537 (0.4%) 0.622 0.002 

Other race, n (%) 2,660 (2.1%) 2,777 (2.2%) 0.109 0.006 

Unknown race, n (%) 3,877 (3.1%) 3,942 (3.1%) 0.455 0.003 

Not Hispanic or Latino, n (%) 98,284 (77.4%) 97,618 (76.9%) 0.002 0.012 

Hispanic or Latino, n (%) 5,844 (4.6%) 6,150 (4.8%) 0.004 0.011 

Unknown ethnicity, n (%) 22,813 (18.0%) 23,173 (18.3%) 0.064 0.007 

Hypertensive diseases, n (%) 75,006 (59.1%) 74,564 (58.7%) 0.075 0.007 

Ischemic heart diseases, n (%) 20,642 (16.3%) 20,641 (16.3%) 0.996 <0.001 

Cerebrovascular diseases, n (%) 9,262 (7.3%) 9,498 (7.5%) 0.073 0.007 

Metabolic disorders, n (%) 72,018 (56.7%) 71,215 (56.1%) 0.001 0.013 

Diabetes mellitus, n (%) 25,462 (20.1%) 25,473 (20.1%) 0.957 <0.001 

Disorders of thyroid gland, n (%) 25,071 (19.8%) 24,941 (19.6%) 0.517 0.003 

Malnutrition, n (%) 988 (0.8%) 1,101 (0.9%) 0.013 0.01 

Disorders of other endocrine glands, n (%) 7,542 (5.9%) 7,769 (6.1%) 0.058 0.008 

Tobacco use, n (%) 3,447 (2.7%) 3,631 (2.9%) 0.027 0.009 

Adrenal corticosteroids, n (%) 82,102 (64.7%) 81,776 (64.4%) 0.176 0.005 

Opioid analgesics, n (%) 79,738 (62.8%) 79,424 (62.6%) 0.198 0.005 

Sedatives/hypnotics, n (%) 60,597 (47.7%) 60,120 (47.4%) 0.058 0.008 

HbA1c, mean ± SD 5.9 ± 0.8 (n=62,727, 49.4%) 
5.9 ± 0.8 (n=62,392, 
49.2%) 0.739 0.002 

BMI, mean ± SD 32.2 ± 6.1 (n=103,054, 81.2%) 
32.1 ± 6.2 (n=102,263, 
80.6%) 0.181 0.006 

Abbreviations: ARF, acute respiratory failure; BMI, body mass index; CI, confidence interval; ED, emergency department; HbA1c, hemoglobin A1c; HR, hazard ratio; RR, risk ratio; 
SD, standard deviation; Std Diff., standardized mean difference. 
Footnote: Values are mean ± SD for continuous variables and n (%) for categorical variables. All data represent matched cohorts after 1:1 propensity score matching. P values <0.05 
were considered statistically significant. Std Diff. values <0.10 indicate adequate covariate balance. 

3.0 DATA ANALYSES 

3.1. STUDY POPULATION AND PROPENSITY SCORE 
MATCHING 

In the total knee arthroplasty cohort, patients were classi
fied into three mutually exclusive perioperative gabapenti
noid exposure groups: continuation, new-start, and never 
users; before matching, there were 126,941 continuation 
users, 6,227 new-start users, and 126,941 never users. After 
separate 1:1 propensity score matching for continuation 
versus never, continuation versus new start, and new start 
versus never, the matched samples included 126,941 con
tinuation and 126,941 never users (Table 1A), 6,227 con
tinuation and 6,227 new-start users (Table 1B), and 6,221 
new-start and 6,221 never users (Table 1C), with standard
ized mean differences below 0.10 for all covariates. 

3.2. THIRTY-DAY OUTCOMES 

CONTINUATION VS NEVER 

Within 30 days of total knee arthroplasty, continuation 
users experienced higher rates of several complications 
compared with never users. Absolute risks and effect esti
mates indicated increased opioid overdose (0.3% vs 0.2%; 
RR 1.247, 95% CI 1.071-1.454), acute respiratory failure re
quiring mechanical ventilation (0.9% vs 0.6%; RR 1.472, 
95% CI 1.341-1.616), acute renal failure (1.5% vs 1.0%; 
RR 1.550, 95% CI 1.442-1.665), sepsis (0.4% vs 0.3%; RR 
1.333, 95% CI 1.167-1.523), emergency department utiliza
tion (6.3% vs 5.2%; RR 1.205, 95% CI 1.167-1.243), pul
monary embolism (1.8% vs 1.5%; RR 1.192, 95% CI 
1.121-1.266), and postoperative infection (1.0% vs 0.7%; 
RR 1.381, 95% CI 1.268-1.503). Thirty-day risks of myocar
dial infarction, cerebral infarction, and death were low and 
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Table 1B. Propensity Score–Matched Cohort: Continuation vs New-Start Gabapentinoid Use         

Characteristic 
Continuation GABA 

(N=6,227) 
New-Start GABA 

(N=6,227) 
P-

Value 
Std 

Diff. 

Age at index, mean ± SD 65.9 ± 9.5 65.6 ± 10.5 0.056 0.034 

Female, n (%) 4,064 (65.3%) 3,992 (64.1%) 0.177 0.024 

Male, n (%) 2,158 (34.7%) 2,230 (35.8%) 0.177 0.024 

White, n (%) 4,849 (77.9%) 4,765 (76.5%) 0.073 0.032 

Black or African American, n (%) 843 (13.5%) 834 (13.4%) 0.813 0.004 

Asian, n (%) 145 (2.3%) 159 (2.6%) 0.416 0.015 

American Indian or Alaska Native, n (%) 39 (0.6%) 53 (0.9%) 0.143 0.026 

Native Hawaiian or Other Pacific Islander, n 
(%) 39 (0.6%) 38 (0.6%) 0.909 0.002 

Other race, n (%) 100 (1.6%) 130 (2.1%) 0.046 0.036 

Unknown race, n (%) 212 (3.4%) 248 (4.0%) 0.087 0.031 

Not Hispanic or Latino, n (%) 4,226 (67.9%) 4,146 (66.6%) 0.127 0.027 

Hispanic or Latino, n (%) 472 (7.6%) 528 (8.5%) 0.065 0.033 

Unknown ethnicity, n (%) 1,529 (24.6%) 1,553 (24.9%) 0.618 0.009 

Hypertensive diseases, n (%) 4,464 (71.7%) 4,405 (70.7%) 0.243 0.021 

Ischemic heart diseases, n (%) 1,342 (21.6%) 1,329 (21.3%) 0.777 0.005 

Cerebrovascular diseases, n (%) 585 (9.4%) 615 (9.9%) 0.362 0.016 

Metabolic disorders, n (%) 4,237 (68.0%) 4,165 (66.9%) 0.168 0.025 

Diabetes mellitus, n (%) 1,747 (28.1%) 1,760 (28.3%) 0.796 0.005 

Disorders of thyroid gland, n (%) 1,498 (24.1%) 1,527 (24.5%) 0.545 0.011 

Malnutrition, n (%) 93 (1.5%) 111 (1.8%) 0.204 0.023 

Disorders of other endocrine glands, n (%) 484 (7.8%) 502 (8.1%) 0.55 0.011 

Tobacco use, n (%) 252 (4.0%) 239 (3.8%) 0.549 0.011 

Adrenal corticosteroids, n (%) 5,270 (84.6%) 5,202 (83.5%) 0.096 0.03 

Opioid analgesics, n (%) 6,006 (96.5%) 6,000 (96.4%) 0.773 0.005 

Sedatives/hypnotics, n (%) 5,363 (86.1%) 5,266 (84.6%) 0.014 0.044 

HbA1c, mean ± SD 5.9 ± 0.9 (n=3,589, 57.6%) 5.9 ± 0.9 (n=3,558, 57.1%) 0.449 0.018 

BMI, mean ± SD 32.9 ± 6.4 (n=5,227, 83.9%) 
32.5 ± 6.6 (n=5,156, 
82.8%) 0.001 0.068 

Abbreviations: ARF, acute respiratory failure; BMI, body mass index; CI, confidence interval; ED, emergency department; HbA1c, hemoglobin A1c; HR, hazard ratio; RR, risk ratio; 
SD, standard deviation; Std Diff., standardized mean difference. 
Footnote: Values are mean ± SD for continuous variables and n (%) for categorical variables. All data represent matched cohorts after 1:1 propensity score matching. P values <0.05 
were considered statistically significant. Std Diff. values <0.10 indicate adequate covariate balance. 

did not differ significantly between continuation and never 
users (myocardial infarction RR 1.109, 95% CI 0.954-1.289; 
cerebral infarction RR 0.953, 95% CI 0.827-1.099; death RR 
0.839, 95% CI 0.646-1.088). 

CONTINUATION VS NEW START 

In contrast, most 30-day outcomes were similar between 
continuation and new-start users. Continuation users 
showed no statistically significant differences in opioid 
overdose (0.3% vs 0.4%; RR 0.72, 95% CI 0.49-1.06), acute 
respiratory failure requiring mechanical ventilation (1.1% 
vs 1.0%; RR 0.94, 95% CI 0.67-1.32), acute renal failure 
(1.8% vs 1.6%; RR 1.00, 95% CI 0.82-1.22), emergency de
partment utilization (7.7% vs 7.1%; RR 0.93, 95% CI 
0.82-1.05), pulmonary embolism (1.9% vs 1.9%; RR 1.00, 
95% CI 0.78-1.28) relative to new-start patients, with risk 
ratios generally close to 1.00 and confidence intervals 

crossing unity. However, continuation therapy was associ
ated with a higher 30-day risk of postoperative infection 
compared with new initiation (1.1% vs 1.7%; RR 1.47, 95% 
CI 1.09-1.98). 

NEW START VS NEVER USERS 

Within 30 days of total knee arthroplasty, new-start pa
tients had higher risks of acute renal failure (1.6% vs 1.0%; 
RR 1.594, 95% CI 1.168-2.174), emergency department uti
lization (7.1% vs 6.5%; RR 1.086, 95% CI 0.954-1.237), pul
monary embolism (1.9% vs 1.6%; RR 1.198, 95% CI 
0.922-1.557), and postoperative infection (1.7% vs 0.9%; RR 
1.891, 95% CI 1.366-2.617), along with numerically higher 
but imprecise estimates for opioid overdose (0.4% vs 0.3%; 
RR 1.350, 95% CI 0.758-2.404), myocardial infarction (0.5% 
vs 0.3%; RR 1.706, 95% CI 0.938-3.101), and cerebral infarc
tion (0.4% vs 0.4%; RR 1.182, 95% CI 0.671-2.083). Several 
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Table 1C. Propensity Score–Matched Cohort: New-Start vs Never Gabapentinoid Use         

Characteristic 
New-Start GABA 

(N=6,221) Never GABA (N=6,221) 
P-

Value 
Std 

Diff. 

Age at index, mean ± SD 65.6 ± 10.4 65.8 ± 10.0 0.359 0.016 

Female, n (%) 3,989 (64.1%) 4,004 (64.4%) 0.779 0.005 

Male, n (%) 2,227 (35.8%) 2,210 (35.5%) 0.75 0.006 

White, n (%) 4,764 (76.6%) 4,837 (77.8%) 0.119 0.028 

Black or African American, n (%) 834 (13.4%) 800 (12.9%) 0.367 0.016 

Asian, n (%) 159 (2.6%) 128 (2.1%) 0.064 0.033 

American Indian or Alaska Native, n (%) 51 (0.8%) 47 (0.8%) 0.685 0.007 

Native Hawaiian or Other Pacific Islander, n 
(%) 38 (0.6%) 42 (0.7%) 0.654 0.008 

Other race, n (%) 129 (2.1%) 121 (1.9%) 0.609 0.009 

Unknown race, n (%) 246 (4.0%) 246 (4.0%) 1 <0.001 

Not Hispanic or Latino, n (%) 4,146 (66.6%) 4,245 (68.2%) 0.058 0.034 

Hispanic or Latino, n (%) 524 (8.4%) 533 (8.6%) 0.772 0.005 

Unknown ethnicity, n (%) 1,551 (24.9%) 1,443 (23.2%) 0.024 0.041 

Hypertensive diseases, n (%) 4,404 (70.8%) 4,416 (71.0%) 0.813 0.004 

Ischemic heart diseases, n (%) 1,329 (21.4%) 1,318 (21.2%) 0.81 0.004 

Cerebrovascular diseases, n (%) 615 (9.9%) 565 (9.1%) 0.126 0.027 

Metabolic disorders, n (%) 4,162 (66.9%) 4,158 (66.8%) 0.939 0.001 

Diabetes mellitus, n (%) 1,759 (28.3%) 1,728 (27.8%) 0.536 0.011 

Disorders of thyroid gland, n (%) 1,527 (24.5%) 1,501 (24.1%) 0.587 0.01 

Malnutrition, n (%) 109 (1.8%) 97 (1.6%) 0.399 0.015 

Disorders of other endocrine glands, n (%) 502 (8.1%) 470 (7.6%) 0.285 0.019 

Tobacco use, n (%) 239 (3.8%) 211 (3.4%) 0.179 0.024 

Adrenal corticosteroids, n (%) 5,196 (83.5%) 5,289 (85.0%) 0.022 0.041 

Opioid analgesics, n (%) 5,994 (96.4%) 5,995 (96.4%) 0.962 0.001 

Sedatives/hypnotics, n (%) 5,260 (84.6%) 5,339 (85.8%) 0.046 0.036 

HbA1c, mean ± SD 5.9 ± 0.9 (n=3,555, 57.1%) 5.9 ± 0.8 (n=3,611, 58.0%) 0.385 0.021 

BMI, mean ± SD 
32.5 ± 6.6 (n=5,151, 
82.8%) 

32.8 ± 6.4 (n=5,277, 
84.8%) 0.052 0.038 

Abbreviations: ARF, acute respiratory failure; BMI, body mass index; CI, confidence interval; ED, emergency department; HbA1c, hemoglobin A1c; HR, hazard ratio; RR, risk ratio; 
SD, standard deviation; Std Diff., standardized mean difference. 
Footnote: Values are mean ± SD for continuous variables and n (%) for categorical variables. All data represent matched cohorts after 1:1 propensity score matching. P values <0.05 
were considered statistically significant. Std Diff. values <0.10 indicate adequate covariate balance. 

of these differences, specifically acute renal failure and in
fection, reached statistical significance, emphasizing early 
vulnerability among new-start users. 

3.3. NINETY-DAY OUTCOMES 

CONTINUATION VS NEVER 

By 90 days, the pattern of excess risk among continuation 
users relative to never users persisted and, for several out
comes, widened. Continuation therapy remained associated 
with higher risks of opioid overdose (0.4% vs 0.3%; RR 
1.249, 95% CI 1.088-1.434), acute respiratory failure (1.1% 
vs 0.8%; RR 1.409, 95% CI 1.299-1.528), acute renal failure 
(1.9% vs 1.3%; RR 1.489, 95% CI 1.400-1.584), sepsis (0.6% 
vs 0.5%; RR 1.291, 95% CI 1.158-1.439), emergency de
partment utilization (9.2% vs 7.6%; RR 1.208, 95% CI 
1.177-1.239), venous thromboembolism (2.3% vs 2.0%; RR 

1.177, 95% CI 1.117-1.241), and infection (1.8% vs 1.3%; 
RR 1.314, 95% CI 1.234-1.399). Mortality at 90 days was 
slightly lower among continuation users (0.2% vs 0.2%; RR 
0.786, 95% CI 0.652-0.948), although absolute differences 
were small and must be interpreted in the context of com
peting risks. 

CONTINUATION VS NEW START 

At 90 days, continuation and new-start users showed 
broadly comparable risks for most outcomes. Risks of opi
oid overdose, acute respiratory failure, acute renal failure, 
sepsis, emergency department utilization, venous throm
boembolism, myocardial infarction, cerebral infarction, in
fection, and death were generally similar, with no clear ad
vantage of either continuation or new initiation over this 
longer horizon. 
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Table 2A. 30-Day Outcomes: Continuation vs Never Gabapentinoid Use        

Outcome 
Continuation 

(%) 
Never 

(%) 
Risk Difference 

(95% CI) RR(95% CI) 
Hazard Ratio 

(95% CI) 
p-

value 

Opioid overdose 0.3 0.2 0.1% (0.0, 0.1) 
1.247 (1.071, 

1.454) 
1.246 (1.069, 

1.453) 0.005 

ARF / Mechanical 
ventilation 0.9 0.6 0.3% (0.2, 0.3) 

1.472 (1.341, 
1.616) 

1.472 (1.340, 
1.616) <0.001 

Acute renal failure 1.5 1 0.5% (0.4, 0.6) 
1.550 (1.442, 

1.665) 
1.552 (1.444, 

1.668) <0.001 

Sepsis 0.4 0.3 0.1% (0.1, 0.1) 
1.333 (1.167, 

1.523) 
1.333 (1.166, 

1.523) <0.001 

ED services 6.3 5.2 1.1% (0.9, 1.3) 
1.205 (1.167, 

1.243) 
1.211 (1.172, 

1.251) <0.001 

Pulmonary embolism 1.8 1.5 0.3% (0.2, 0.4) 
1.192 (1.121, 

1.266) 
1.192 (1.121, 

1.268) <0.001 

Myocardial infarction 0.3 0.3 0.0% (-0.0, 0.1) 
1.109 (0.954, 

1.289) 
1.108 (0.953, 

1.288) 0.179 

Death 0.1 0.1 -0.0% (-0.0, 0.0) 
0.839 (0.646, 

1.088) 
0.838 (0.646, 

1.087) 0.185 

Cerebral infarction 0.3 0.3 -0.0% (-0.1, 0.0) 
0.953 (0.827, 

1.099) 
0.952 (0.826, 

1.098) 0.512 

Infection 1 0.7 0.3% (0.2, 0.3) 
1.381 (1.268, 

1.503) 
1.382 (1.269, 

1.505) <0.001 

Thirty-Day Outcomes After Total Knee Arthroplasty (Matched Cohorts), by Perioperative Gabapentinoid Exposure Pattern 

Table 2B. 30-Day Outcomes: Continuation vs New-Start Gabapentinoid Use        

Outcome 
Continuation 

(%) 
New-

Start (%) 
Risk Difference 

(95% CI) RR(95% CI) 
Hazard Ratio 

(95% CI) 
p-

value 

Opioid overdose 0.3 0.4 -0.1% (-0.6, 0.0) 
0.72 (0.49, 
1.06) 0.72 (0.49, 1.05) 0.096 

ARF / Mechanical 
ventilation 1.1 1 0.1% (-0.4, 0.3) 

0.94 (0.67, 
1.32) 0.94 (0.67, 1.33) 0.726 

Acute renal failure 1.8 1.6 0.2% (-0.3, 0.6) 
1.00 (0.82, 
1.22) 0.91 (0.70, 1.19) 0.49 

Sepsis 0.4 0.7 -0.3% (-0.7, 0.1) 
0.82 (0.61, 
1.10) 1.64 (1.00, 2.70) 0.048 

ED services 7.7 7.1 0.6% (-0.5, 1.5) 
0.93 (0.82, 
1.05) 0.92 (0.81, 1.05) 0.23 

Pulmonary embolism 1.9 1.9 0.0% (-0.5, 0.5) 
1.00 (0.78, 
1.28) 1.00 (0.78, 1.29) 1 

Myocardial infarction 0.4 0.5 -0.1% (-0.7, 0.1) 
0.59 (0.38, 
0.91) 1.32 (0.76, 2.30) 0.326 

Cerebral infarction 0.2 0.4 -0.2% (-0.6, 0.0) 
0.66 (0.44, 
1.00) 1.86 (0.97, 3.57) 0.057 

Infection 1.1 1.7 -0.5% (-1.2, 0.1) 
1.47 (1.09, 
1.98) 1.47 (1.09, 1.99) 0.012 

Thirty-Day Outcomes After Total Knee Arthroplasty (Matched Cohorts), by Perioperative Gabapentinoid Exposure Pattern 

NEW START VS NEVER USERS 

New-start patients had increased risks of opioid overdose 
(0.6% vs 0.4%; RR 1.296, 95% CI 0.786-2.139), acute respi
ratory failure (1.3% vs 1.0%; RR 1.367, 95% CI 0.981-1.903), 
acute renal failure (2.4% vs 1.5%; RR 1.602, 95% CI 
1.240-2.071), sepsis (0.9% vs 0.6%; RR 1.447, 95% CI 
0.959-2.185), emergency department utilization (11.1% vs 
9.7%; RR 1.142, 95% CI 1.030-1.266), venous thromboem
bolism (2.9% vs 2.2%; RR 1.346, 95% CI 1.081-1.675), and 

infection (2.6% vs 1.4%; RR 1.789, 95% CI 1.385-2.310). 
Differences in myocardial infarction, cerebral infarction, 
and death were directionally similar but less precisely esti
mated, with several confidence intervals including the null 
(myocardial infarction RR 1.464, 95% CI 0.907-2.365; cere
bral infarction RR 0.977, 95% CI 0.639-1.492; death RR 
1.727, 95% CI 0.823-3.627). 
Overall, across both 30 and 90-day horizons, never users 

consistently exhibited the lowest rates of serious postop
erative complications, while new-start gabapentinoid users 
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Table 2C. 30-Day Outcomes: New-Start vs Never Gabapentinoid Use        

Outcome 
New-Start 

(%) 
Never 

(%) 
Risk Difference 

(95% CI) RR(95% CI) 
Hazard Ratio 

(95% CI) 
p-

value 

Opioid overdose 0.4 0.3 0.1% (-0.1, 0.3) 
1.350 (0.758, 
2.404) 

1.347 (0.755, 
2.401) 0.306 

ARF / Mechanical 
ventilation 1 0.8 0.3% (-0.1, 0.6) 

1.362 (0.936, 
1.981) 

1.362 (0.934, 
1.984) 0.105 

Acute renal failure 1.6 1 0.6% (0.2, 1.0) 
1.594 (1.168, 
2.174) 

1.593 (1.165, 
2.177) 0.003 

Sepsis 0.7 0.5 0.2% (-0.1, 0.5) 
1.414 (0.880, 
2.272) 

1.408 (0.875, 
2.266) 0.15 

ED services 7.1 6.5 0.6% (-0.3, 1.4) 
1.086 (0.954, 
1.237) 

1.084 (0.947, 
1.240) 0.213 

Pulmonary embolism 1.9 1.6 0.3% (-0.1, 0.8) 
1.198 (0.922, 
1.557) 

1.196 (0.918, 
1.558) 0.176 

Myocardial infarction 0.5 0.3 0.2% (-0.0, 0.4) 
1.706 (0.938, 
3.101) 

1.701 (0.935, 
3.096) 0.076 

Cerebral infarction 0.4 0.4 0.1% (-0.2, 0.3) 
1.182 (0.671, 
2.083) 

1.178 (0.668, 
2.079) 0.563 

Infection 1.7 0.9 0.8% (0.4, 1.2) 
1.891 (1.366, 
2.617) 

1.890 (1.363, 
2.620) <0.001 

Thirty-Day Outcomes After Total Knee Arthroplasty (Matched Cohorts), by Perioperative Gabapentinoid Exposure Pattern 

demonstrated the highest risk profile, and continuation 
users occupied an intermediate but still unfavorable posi
tion relative to never users. 

4.0. DISCUSSION 

In this nationwide propensity score matched retrospective 
cohort study of adults undergoing total knee arthroplasty 
(TKA), perioperative gabapentinoid exposure was associ
ated with higher short-term postoperative complication 
rates that varied by exposure pattern. Within the continu
ation versus never comparison, continuation was linked to 
significantly increased 30- and 90-day risks of opioid over
dose, acute respiratory failure requiring mechanical venti
lation, acute kidney injury, sepsis, emergency department 
utilization, venous thromboembolism, and postoperative 
infection, suggesting that even chronic gabapentinoid use 
continued perioperatively may be clinically meaningful. 
In contrast, direct comparison between continuation and 

new-start users showed broadly similar complication rates 
at both timepoints. Aside from postoperative infection at 
30 days, higher among continuation users but attenuated 
by 90 days, no meaningful differences were seen for respira
tory failure, acute kidney injury, venous thromboembolism, 
myocardial infarction, emergency department utilization, 
or mortality, indicating that continuation may blunt some 
acute risks of initiation but does not eliminate periopera
tive risk. New-start users consistently had worse outcomes 
than never users, particularly for acute kidney injury, post
operative infection, venous thromboembolism, and emer
gency department utilization, implicating perioperative 
initiation of gabapentinoids as the highest-risk exposure 
pattern. 
These TKA-specific findings align with an evolving lit

erature questioning the net perioperative benefit of 

gabapentinoids in major orthopaedic surgery. Early system
atic reviews suggested modest opioid-sparing effects, of
ten accompanied by increased dizziness and sedation, while 
more recent large-scale analyses indicate that analgesic 
benefits frequently fall below clinically meaningful thresh
olds.14,19 Contemporary enhanced recovery after surgery 
(ERAS) protocols for TKA increasingly emphasize multi
modal analgesia strategies that minimize centrally acting 
medications, particularly in older patients with car
diometabolic comorbidities and high baseline opioid expo
sure, a demographic well represented in this cohort.20 

Several biologically plausible mechanisms help explain 
the observed safety signals. Gabapentinoids exhibit phar
macodynamic synergy with opioids and sedative-hypnotics, 
potentiating ventilatory depression, blunting arousal re
sponses, and impairing early postoperative mobilization.21 

These effects are likely amplified during the immediate 
postoperative period, characterized by peak opioid dosing, 
reduced mobility, and frequent co-administration of seda
tives. This temporal vulnerability helps explain why new-
start users demonstrated the most consistently adverse 
outcomes, whereas continuation users, despite possible 
tolerance to sedative effects, remained susceptible when 
exposed to acute postoperative pharmacotherapy.21,22 

This study shares limitations of retrospective electronic 
health record–based research. Despite large, multi-institu
tional real-world data and strong covariate balance (stan
dardized mean differences < 0.10), residual confounding 
from unmeasured factors (such as pain severity, functional 
status, frailty, sleep apnea severity, anesthetic technique, 
rehabilitation adherence, and actual medication consump
tion) likely persists. Gabapentinoid exposure was based on 
medication documentation and did not capture dose, tim
ing, formulation, inpatient administration details, or ad
herence, introducing potential misclassification. Out
comes, derived from diagnosis, procedure, and medication 
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Figure 1. 30-day outcomes after total knee arthroplasty by perioperative gabapentinoid exposure pattern.            
Forest plots summarize hazard ratios (HR) with 95% confidence intervals (CI) for postoperative outcomes within 30 days after surgery, stratified by exposure pattern: (A) continuation 
vs never, (B) continuation vs new start, and (C) new start vs never. Points denote HRs and horizontal lines indicate 95% CIs on a log scale; the vertical reference line indicates HR = 
1.0. Filled markers indicate P < 0.05 and open markers indicate P ≥ 0.05. 

codes, may under-ascertain events, miss severity, or reflect 
documentation practices rather than true incidence. Thus, 

these findings should be viewed as identifying higher-risk 
perioperative exposure patterns rather than proving causal
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Table 3A. 90-Day Outcomes: Continuation vs Never Gabapentinoid Use        

Outcome Continuation 
(%) 

Never 
(%) 

Risk Difference 
(95% CI) 

RR(95% CI) Hazard Ratio 
(95% CI) 

p-
value 

Opioid overdose 0.4 0.3 0.1% (0.0, 0.1) 1.249 (1.088, 
1.434) 

1.246 (1.085, 
1.431) 

0.002 

ARF / Mechanical 
ventilation 

1.1 0.8 0.3% (0.2, 0.4) 1.409 (1.299, 
1.528) 

1.407 (1.296, 
1.526) 

<0.001 

Acute renal failure 1.9 1.3 0.6% (0.5, 0.7) 1.489 (1.400, 
1.584) 

1.489 (1.399, 
1.585) 

<0.001 

Sepsis 0.6 0.5 0.1% (0.1, 0.2) 1.291 (1.158, 
1.439) 

1.287 (1.154, 
1.435) 

<0.001 

ED services 9.2 7.6 1.6% (1.4, 1.8) 1.208 (1.177, 
1.239) 

1.214 (1.181, 
1.247) 

<0.001 

PE / DVT 2.3 2.0 0.4% (0.2, 0.5) 1.177 (1.117, 
1.241) 

1.176 (1.115, 
1.240) 

<0.001 

Myocardial infarction 0.5 0.4 0.0% (0.0, 0.1) 1.116 (0.991, 
1.256) 

1.111 (0.987, 
1.250) 

0.083 

Death 0.2 0.2 -0.0% (-0.1, -0.0) 0.786 (0.652, 
0.948) 

0.782 (0.648, 
0.943) 

0.012 

Cerebral infarction 0.5 0.5 -0.0% (-0.1, 0.0) 0.937 (0.841, 
1.045) 

0.933 (0.836, 
1.040) 

0.243 

Infection 1.8 1.3 0.4% (0.3, 0.5) 1.314 (1.234, 
1.399) 

1.320 (1.238, 
1.406) 

<0.001 

Ninety Day Outcomes After Total Knee Arthroplasty (Matched Cohorts), by Perioperative Gabapentinoid Exposure Pattern 

Table 3B. 90-Day Outcomes: Continuation vs New-Start Gabapentinoid Use        

Outcome Continuation 
(%) 

New-
Start (%) 

Risk Difference 
(95% CI) 

RR(95% CI) Hazard Ratio 
(95% CI) 

p-
value 

Opioid overdose 0.3 0.6 -0.2% (-0.0, 0.5) 0.60 (0.35, 
1.03) 

0.60 (0.35, 1.03) 0.060 

ARF / Mechanical 
ventilation 

1.4 1.3 0.1% (-0.3, 0.5) 1.09 (0.81, 
1.46) 

1.08 (0.80, 1.46) 0.608 

Acute renal failure 2.4 2.4 0.0% (-0.5, 0.6) 0.99 (0.79, 
1.24) 

0.98 (0.78, 1.24) 0.893 

Sepsis 0.7 0.9 -0.1% (-0.2, 0.5) 0.84 (0.57, 
1.24) 

0.83 (0.56, 1.23) 0.358 

ED services 11.6 11.1 0.5% (-0.6, 1.6) 1.04 (0.95, 
1.15) 

1.05 (0.94, 1.16) 0.408 

PE / DVT 2.6 2.9 -0.4% (-0.9, 0.2) 0.87 (0.71, 
1.08) 

0.87 (0.70, 1.08) 0.200 

Myocardial infarction 0.6 0.7 -0.1% (-0.3, 0.2) 0.90 (0.58, 
1.41) 

0.90 (0.58, 1.41) 0.633 

Cerebral infarction 0.6 0.7 -0.1% (-0.2, 0.4) 0.86 (0.55, 
1.34) 

0.85 (0.55, 1.33) 0.481 

Infection 2.2 2.6 -0.4% (-0.9, 0.1) 0.85 (0.68, 
1.06) 

0.84 (0.67, 1.05) 0.132 

Ninety Day Outcomes After Total Knee Arthroplasty (Matched Cohorts), by Perioperative Gabapentinoid Exposure Pattern 

ity, and confirmation through randomized trials and prag
matic studies within modern TKA enhanced recovery path
ways is needed. 

4.1. CLINICAL IMPLICATIONS 

These findings support a selective, individualized approach 
to perioperative gabapentinoid use after TKA. Routine 
postoperative initiation as part of standardized ERAS path
ways is discouraged, given consistently worse outcomes 

among new-start users. Although continuation appears less 
harmful than new initiation, it remains inferior to no peri
operative exposure, suggesting chronic therapy should not 
be continued reflexively. Decisions should consider dose, 
renal function, respiratory risk factors (for example, obesity 
and obstructive sleep apnea), and concurrent opioid or 
sedative use. Acute kidney injury, postoperative infection, 
and venous thromboembolism emerge as key safety signals 
warranting focused evaluation in future prospective TKA 
analgesia trials. 
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Table 3C. 90-Day Outcomes: New-Start vs Never Gabapentinoid Use        

Outcome New-Start 
(%) 

Never 
(%) 

Risk Difference 
(95% CI) 

RR(95% CI) Hazard Ratio 
(95% CI) 

p-
value 

Opioid overdose 0.6 0.4 0.1% (-0.1, 0.4) 1.296 (0.786, 
2.139) 

1.292 (0.782, 
2.134) 

0.317 

ARF / MV 1.3 1.0 0.4% (-0.0, 0.7) 1.367 (0.981, 
1.903) 

1.365 (0.978, 
1.904) 

0.066 

Acute renal 
failure 

2.4 1.5 0.9% (0.4, 1.4) 1.602 (1.240, 
2.071) 

1.601 (1.235, 
2.074) 

<0.001 

Sepsis 0.9 0.6 0.3% (-0.0, 0.6) 1.447 (0.959, 
2.185) 

1.441 (0.953, 
2.179) 

0.082 

ED services 11.1 9.7 1.4% (0.3, 2.5) 1.142 (1.030, 
1.266) 

1.142 (1.024, 
1.273) 

0.017 

PE / DVT 2.9 2.2 0.8% (0.2, 1.3) 1.346 (1.081, 
1.675) 

1.343 (1.076, 
1.677) 

0.009 

Myocardial 
infarction 

0.7 0.5 0.2% (-0.1, 0.5) 1.464 (0.907, 
2.365) 

1.459 (0.902, 
2.359) 

0.121 

Cerebral 
infarction 

0.7 0.7 -0.0% (-0.3, 0.3) 0.977 (0.639, 
1.492) 

0.971 (0.635, 
1.486) 

0.892 

Infection 2.6 1.4 1.1% (0.6, 1.6) 1.789 (1.385, 
2.310) 

1.789 (1.383, 
2.316) 

<0.001 

Death 0.3 0.2 0.1% (-0.0, 0.3) 1.727 (0.823, 
3.627) 

1.715 (0.816, 
3.603) 

0.150 

Ninety Day Outcomes After Total Knee Arthroplasty (Matched Cohorts), by Perioperative Gabapentinoid Exposure Pattern 

5.0. CONCLUSION 

Among adults undergoing TKA perioperative gabapenti
noid exposure, whether through chronic continuation or 
new postoperative initiation, was associated with higher 
30- and 90-day rates of acute kidney injury, postoperative 
infection, emergency department utilization, and venous 
thromboembolism compared with never users. New initi
ation demonstrated the most consistently adverse profile 
across endpoints, while continuation users still had inter
mediate but still unfavorable outcomes relative to no ex
posure. These findings support selective, patient-specific 
perioperative gabapentinoid strategies rather than routine 
use within TKA enhanced recovery pathways and highlight 
the need for randomized trials evaluating dose-optimized 
regimens, opioid co-administration effects, and key safety 
endpoints to clarify when gabapentinoids may offer mean
ingful net benefit. 
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Figure 2. 90-day outcomes after total knee arthroplasty by perioperative gabapentinoid exposure pattern.            
Forest plots summarize HRs with 95% CIs for postoperative outcomes within 90 days after surgery across three matched comparisons: (A) continuation vs never, (B) continuation vs 
new start, and (C) new start vs never. HRs are displayed on a log scale with a reference line at HR = 1.0; filled markers indicate P < 0.05 and open markers indicate P ≥ 0.05. 
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