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OBJECTIVE: The American Association for the Surgery of Trauma (AAST) developed an anatomic grading system to assess disease severity
through increasing grades of inflammation. Severity grading can then be utilized in risk-adjustment and stratification of patient
outcomes for clinical benchmarking. We sought to validate the AAST appendicitis grading system by examining the ability of
AAST grade to predict clinical outcomes used for clinical benchmarking.

METHODS: Surgical quality program datawere prospectively collected on all adult patients undergoing appendectomy for acute appendicitis at
our institution between December 2013 and May 2018. The AAST acute appendicitis grade from 1 to 5 was assigned for all pa-
tients undergoing open or laparoscopic appendectomy. Primary outcomes were occurrence of major complications, any complica-
tions, and index hospitalization length of stay. Multivariable models were constructed for each outcomewithout and with inclusion
of the AAST grade as an ordinal variable. We also developed models using International Classification of Diseases, 9th or 10th
Rev.—Clinical Modification codes to determine presence of perforation for comparison.

RESULTS: A total of 734 patients underwent appendectomy for acute appendicitis. The AAST score distribution included 561 (76%) in grade
1, 49 (6.7%) in grade 2, 79 (10.8%) in grade 3, 33 (4.5%) in grade 4, and 12 (1.6%) in grade 5. Themean agewas 35.3 ± 14.7 years,
47% were female, 20% were nonwhite, and 69% had private insurance. Major complications, any complications, and hospital
length of stay were all positively associated with AAST grade (p < 0.05). Risk-adjustment model fit improved after including
AAST grade in the major complications, any complications, and length of stay multivariable regression models. The AAST grade
was a better predictor than perforation status derived from diagnosis codes for all primary outcomes studied.

CONCLUSION: Increasing AAST grade is associated with higher complication rates and longer length of stay in patients with acute appendicitis.
The AAST grade can be prospectively collected and improves risk-adjusted modeling of appendicitis outcomes. (J Trauma Acute
Care Surg. 2020;88: 839–846. Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.)

LEVEL OF EVIDENCE: Prospective/Epidemiologic, Level III.
KEYWORDS: Emergency general surgery; AAST grade; grading scale; appendicitis; clinical outcomes.

T he American Association for the Surgery of Trauma (AAST)
created and published an anatomical disease severity grading

system for emergency general surgery (EGS) in 2014.1,2 Similar
to the AAST Organ Injury Scale utilized to grade the severity of
traumatic organ injury, the AAST grading system was devel-
oped to provide a uniform method to assess disease severity
for a variety of EGS conditions.2 Reflecting the broad nature
of inflammatory conditions encountered in EGS practice, the
AAST grading system includes specific grading criteria for the
diseases of appendicitis, breast infection, cholecystitis, divertic-
ulitis, esophageal perforation, hernia, infectious colitis, bowel
obstruction, intestinal ischemia, pancreatitis, pelvic inflammatory
disease, perforated peptic ulcer, perirectal abscess, pleural space
infection, soft tissue infection, and surgical site infections.3

Within each condition, the AAST grading system uses clinical,
radiographic, operative, and pathologic criteria to assign a score
of 1 to 5 (1, least severe; 5, most severe) based on the overall se-
verity of the disease.

Surgeons intuitively recognize that the degree of inflam-
mation due to an acute disease such as appendicitis can impact
an operation or hospital course. The AAST grading system is
intended to provide researchers with away to uniformly quantify
this difference using objective standards. As such, AAST grade

has the potential to serve as a useful clinical benchmarking mea-
sure by allowing the comparison of patients according to objective
measures of disease severity. Previous research has suggested that
increasing AAST grades for acute appendicitis are associated
with increasing cost, complications, operative duration, length
of stay, and need for open surgical technique in a variety of
populations.4–9 However, previous studies exploring the rela-
tionship of AAST grade with clinical outcomes in appendicitis
have not examined the feasibility of using AAST grade for risk
adjustment in clinical benchmarking. It therefore remains to be
seen whether AAST grade can be used as an effective metric
for future risk-adjustment.

Our objectivewas to conduct a retrospective cross-sectional
analysis of prospectively collected data to determine the relation-
ship between AAST grade and clinical outcomes in acute appendi-
citis. We hypothesized that prospectively-collected AAST grades
for appendicitis would be associated with clinical outcomes
such as complications and hospital length of stay. By conducting
this study, we provide support for use of the AAST grading scale
as a valid and optimal measure for risk-adjustment in clinical
benchmarking and outcomes research.

METHODS

Data
We utilized data from the Michigan Medicine Emergency

General Surgery Database, an institutional quality improvement
program that prospectively records clinical data from patients re-
ceiving both operative and nonoperative treatment by the Acute
Care Surgery service at Michigan Medicine. All patients were
treated at University Hospital, a 550-bed adult medical center lo-
cated in Ann Arbor, MI. This hospital serves as a major tertiary
referral center for Michigan and the northern Great Lakes re-
gion. The Michigan Medicine Acute Care Surgery service per-
forms approximately 150 appendectomies per year at this location.
All adult (age, ≥18 years) patients at our institution who underwent
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open (Current Procedural Terminology (CPT) code 44950, 44960)
or laparoscopic (CPT 44970, 44979) appendectomy for acute
appendicitis between December 2013 and May 2018 were eligi-
ble for inclusion in the study. Pediatric patients (age, <18 years)
and patients with acute appendicitis who did not undergo oper-
ation were excluded from the analysis.

The data collection platform and methodology utilized by
the Michigan Surgical Quality Collaborative (MSQC) was used
for data capture and entry into a secure database.10 Michigan
Surgical Quality Collaborative is a collaborative quality initia-
tive sponsored by Blue Cross Blue Shield of Michigan focused
on improving the care of surgical patients in the state of Michigan.
All of the data collected were abstracted from the electronic med-
ical record at Michigan Medicine and only single-center data
from Michigan Medicine were used in the analysis. Data on pa-
tient outcomes were collected from the electronic medical record
from the time of surgery through 30 days postoperatively, which
included ED visits, clinic appointments, and readmissions that
occurred during this time. The data definitions followed for data
abstraction were provided by MSQC in their annually published
program manual. Prior to beginning data collection, the data ab-
stractor completed the training program required by MSQC to be a
Surgical Clinical Quality Reviewer. The same data abstractor col-
lected all of data longitudinally over the 5-year study period and
was blinded with regard to the outcomes to be included in this study.

Variables
Our independent variable was AAST grade, recorded as

an ordinal variable from 1 to 5 by trained data abstraction staff
based on review of clinical, imaging, operative, and pathology
characteristics documented in the medical record. Table 1 illus-
trates the published criteria for each AASTacute appendicitis se-
verity grade.11 The hierarchy from highest to lowest source of
information is as follows: pathology report, operative report, ra-
diology studies. The abstractor resolved differences within this
hierarchy using clinical judgment. For the few instances where

there was confusion that the abstractor could not resolve, she
sought consultation/review from the senior author regarding which
AAST code to record. We also recorded International Classifica-
tion of Diseases, 9th or 10th Rev.—Clinical Modification codes
(ICD-9, ICD-10) related to acute appendicitis and used these
codes to determine perforation status (i.e., perforated [540.0,
540.1, K35.21, K35.32, K35.33] or nonperforated appendicitis)
of each patient. Our primary outcomes were major complica-
tions, any complications, and hospital length of stay.

Complication groupings were defined in a manner similar
to previously published work and are consistent with MSQC
benchmark reporting for major and minor complications.12,13

We defined major complications as the occurrence of any of
the following: anastomotic leak, deep incisional skin infection,
organ space infection, severe sepsis, septic shock, deep venous
thrombosis, pulmonary embolism, myocardial infarction, stroke,
unplanned postoperative intubation, cardiac arrest, or death. We
defined any complications as the occurrence of a major compli-
cation or any of the following: superficial incisional skin infection,
urinary tract infection, Clostridium difficile infection, central line
infection, pneumonia, sepsis, postoperative ileus, cardiac dys-
rhythmia, transfusion within 72 hours postoperatively, and acute
renal insufficiency/failure. We measured hospital length of stay
as the duration, in days, of the index hospitalization during which
the patient underwent appendectomy for acute appendicitis. Other
covariates included demographic information (age, sex, race), in-
surance type, patient comorbid conditions, and laparoscopic or
open surgical technique. Consistent with recommendations from
the International Committee of Medical Journal Editors, race
was only included as a covariate due to prior data demonstrating
an association between race/ethnicity and appendicitis presenta-
tion not accounted for by other variables in our models.14,15

Statistical Analysis
We performed univariate analyses (Fisher's exact tests for

binary outcomes, Kruskall-Wallis tests for continuous outcomes)

TABLE 1. AAST Anatomic Severity of Disease Grading System for Acute Appendicitis

AAST Grade Description Clinical Criteria Imaging Criteria Operative Criteria Pathologic Criteria

1 Intact but acutely
inflamed appendix

Pain, leukocytosis,
and RLQ tenderness

Inflammatory changes
localized to the appendix
with possible appendiceal
dilation or contrast nonfilling

Intact but acutely
inflamed appendix

Presence of neutrophils
at the base of crypts,
submucosa, and possibly
in the muscular wall

2 Intact but
gangrenous appendix

Pain, leukocytosis,
and RLQ tenderness

Appendiceal wall necrosis with
contrast nonenhancement
and possible air in
appendiceal wall

Intact but gangrenous
appendix

Mucosa and muscular wall
digestion but not
identifiable on H&E stain

3 Perforated appendix
with local contamination

Pain, leukocytosis,
and RLQ tenderness

Any of above with local
periappendiceal fluid and
possible contrast extravasation

Any of above with
evidence of local
contamination

Gross perforation or
focal dissolution of
muscular wall

4 Perforated appendix
with periappendiceal
phlegmon or abscess

Pain, leukocytosis,
and RLQ tenderness.
May have palpable mass.

Regional soft tissue
inflammatory changes,
phlegmon, or abscess

Any of above with
abscess or phlegmon in
region of appendix

Gross perforation

5 Perforated appendix
with generalized
peritonitis

Generalized peritonitis Diffuse abdominal or pelvic
inflammatory changes with
possible free intra-peritoneal
air or fluid

Any of above with
generalized purulent
contamination distant
from appendix

Gross perforation

Reference: http://www.aast.org/emergency-general-surgery-anatomic-grading-scales.
RLQ, right lower quadrant.
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examining the association of major complications, any complica-
tions, and length of stay with AAST grade. We then created mul-
tivariable logistic regression models for the major and any
complications outcomes. Models for length of stay, a right-
skewed outcome, violated assumptions of normality so multivar-
iable negative binomial regression models were used, which are
more appropriate for skewed count data.16,17 For all outcomes,
we used a stepwise selection process to create a parsimonious
multivariable model for each primary outcomewhile controlling
for relevant confounders. We then added AAST grade to the
multivariable model for each outcome. Our goal was to create
a parsimonious model based on the current data and our group's
previous modeling experience in appendicitis that could deter-
minewhether or not model fit could be improved by the addition
of AAST grade to the model.12,13,18 We measured goodness-of-
fit before and after addition of AAST grade using the area under
the receiver operating curve (concordance statistic or c-statistic)
for the logistic regression analyses and McFadden's pseudo-R2

for the negative binomial regression analysis.19,20 The c-statistic
describes how effectively a model predicts the outcome of inter-
est. Its value ranges from 0.5 to 1, with 0.5 representing model
prediction that is no better than chance and 1 representing perfect
model prediction.21 Comparing the c-statistic with and without
AAST grade included in the model, therefore, allows us to evalu-
ate how the inclusion of AAST grade influences model fit. We
evaluated differences between c-statistics by comparing 95%
percentile-based confidence intervals after bootstrapping, using
500 replications. We also assessed model calibration for logistic
regression models by using calibration plots, which graphically
depict observed versus predicted probabilities by decile of pre-
dicted outcome. Finally, we added AAST grade, appendiceal per-
foration status, and bothAAST grade and appendiceal perforation
status to the multivariable model for each outcome. We then per-
formed likelihood ratio tests to assess model fit and compare the
ability of each variable to predict the outcome of interest.

Results are expressed as odds ratios or incidence rate ra-
tios along with 95% confidence intervals. A p value less than
0.05 was used as the threshold for statistical significance, and
all reported p values were two-sided. All statistical analyses were
performed in Stata 15.0 (StataCorp, College Station, TX). Ap-
proval for this study was obtained from the Michigan Medicine
Institutional Review Board.

RESULTS

Participants
The final study population included 734 patients who

underwent appendectomy for treatment of acute appendicitis.
The mean patient age was 35.3 ± 14.7 years, 346 (47.1%) were
female, 147 (20.0%) were of nonwhite race, and 506 (68.9%)
had private insurance. None of the patients died. Laparoscopic
appendectomy was performed in 94.7% of the cohort. Table 2
provides a detailed description of the study population demo-
graphics and medical comorbidities.

Six hundred fifty-four patients had documented postoper-
ative follow-up after discharge. The mean length of follow-up
was 18.3 ± 10.2 days and the median was 17 days (interquartile
range, 13–29 days).

Univariate Analyses
Results for any complications, major complications, and

hospital length of stay stratified for each AAST grade are shown
in Table 3. The AAST grade was significantly associated with
both any complications (p < 0.001) and major complications
(p < 0.001) in the univariate analysis. The frequency of each indi-
vidual complication according to AAST grade for acute appen-
dicitis is provided in a supplemental table (Supplemental Digital
Content 1, Table, http://links.lww.com/TA/B605). Increasing
AAST grade was also significantly associated with longer hos-
pital length of stay (p < 0.001) in the univariate analysis.

Multivariable Analyses
Table 4 illustrates the final multivariable logistic regres-

sion models with and without inclusion of AAST grade for the
any complications and major complications outcomes. Model
discrimination as assessed by the c-statistic was nonsignificantly
different with addition of the AAST grade in both the any com-
plications and major complications models (Table 5), although
point estimates increased. Model goodness-of-fit improved with
addition of the AAST grade to the length of stay model (pseudo-
R2 = 0.10 before, 0.14 after). Likelihood ratio statistical tests

TABLE 2. Patient Characteristics

Characteristics Patients (N = 734)

Mean age (SD), y 35.3 (14.7)

Age: n (%), y

18–25 242 (33.0)

26–45 317 (43.2)

>45 175 (23.8)

Male, n (%) 388 (52.9)

Nonwhite race, n (%) 147 (20.0)

Private insurance, n (%) 506 (68.9)

ASA classification, n (%)

1 to 2 650 (88.6)

3 to 5 84 (11.4)

Comorbid risk factors, n (%)

Smoker within last year 99 (13.5)

Hypertension 82 (11.2)

Sleep apnea 76 (10.4)

Diabetes 36 (4.9)

Alcohol use (>2 drinks/day in last 2 wk) 17 (2.3)

Steroid use for chronic condition 15 (2.0)

Coronary artery disease 12 (1.6)

History of severe COPD 11 (1.5)

Ascites within 30 d 1 (0.1)

Currently on dialysis 1 (0.1)

Surgical technique, n (%)

Laparoscopic 695 (94.7)

Laparoscopic converted to open 25 (3.4)

Open 14 (1.9)

Wound classification, n (%)

Clean-contaminated 117 (15.9)

Contaminated 494 (67.3)

Dirty 123 (16.7)

SD, standard deviation; ASA, American Society of Anesthesiologists; COPD, chronic
obstructive pulmonary disease.

Mouch et al.
J Trauma Acute Care Surg

Volume 88, Number 6

842 © 2020 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.

http://links.lww.com/TA/B605


showed a statistically significant improvement in each of the three
outcome models with the addition of AAST grade as a covariate.

Table 6 shows a head-to-head comparison of risk-adjustment
models without an assessment of disease severity, with inclusion
of perforation status as determined by ICD coding, and lastly
using the AAST severity grade in the models. Both of these
disease description variables improved model discrimination
for all of the studied outcomes; however, the addition of the
AAST grade resulted in the highest c-statistic for major compli-
cations (c-statistic, 0.89; 95% confidence interval, 0.83–0.98)
and any complications (c-statistic, 0.76; 95% confidence inter-
val, 0.69–0.89). Addition of AAST grade and appendiceal per-
foration status resulted in a significant improvement in model
fit for the length of stay over addition of perforation alone (as
measured by the likelihood ratio test, p < 0.001). Including
AAST grade alone versus AAST grade and perforation status
for the length of stay outcome resulted in similar model fit
(pseudo-R2 for both models = 0.14).

Visual inspection of calibration plots, available in the sup-
plemental figure (Supplemental Digital Content 2, Figure, http://
links.lww.com/TA/B606), show that model calibration was im-
proved by the inclusion of AAST grade for the outcome ofmajor
complications, but that model calibration was not improved by
the inclusion of AAST grade for the outcome of any complica-
tions, except in the highest decile of risk.

DISCUSSION

The main finding of our study is that prospective collec-
tion of AAST severity grade is feasible, and inclusion of this var-
iable in risk-adjustment models of acute appendicitis outcomes
significantly improved model performance for prediction of
complications and hospital length of stay following appendec-
tomy. In addition, utilization of the AAST severity grade pro-
duced superior performance as a disease severity descriptor
when compared with perforation status as determined by ICD
coding. This finding represents a significant opportunity for im-
proving the accuracy of risk-adjustment modeling in the future.
We were able to demonstrate the feasibility of prospective data
collection and use of AAST grade as a clinical benchmarking
description of disease severity for acute appendicitis in a quality
improvement database.

Our univariate results showing an association between in-
creasing AAST grade and complications are in line with previous
retrospective reports in the literature. For example, a retrospective
single-center study found that AAST appendicitis severity grade
was significantly associated with complication rate, length of stay,
and likelihood of undergoing an open operation.7 Another retro-
spective study found that determination of AAST appendicitis
severity from operative reports was associated with both the oc-
currence and severity of complications at an urban South African

TABLE 3. Frequency of Events According to AAST Grade for Acute Appendicitis

AASTAcute Appendicitis Severity Grade

Outcome 1 (n = 561) 2 (n = 49) 3 (n = 79) 4 (n = 33) 5 (n = 12) Total (N = 734) p Value

Any complications, n (%) 13 (2.3) 6 (12.2) 13 (16.5) 1 (3.0) 3 (25) 36 (4.9) <0.001

Major complications, n (%) 1 (0.2) 2 (4.1) 5 (6.3) 0 (0) 1 (8.3) 9 (1.2) <0.001

Length of stay: median (IQR), d 1 (1–1) 1 (1–2) 2 (1–4) 3 (1–5) 5 (2.5–8.5) 1 (1, 1) <0.001

IQR, interquartile range.

TABLE 4. Multivariate Logistic Regression Models of Outcomes Utilizing AAST Grade as a Covariate

Variable Major Complication OR (95% CI) p Value Any Complication OR (95% CI) p Value Length of Stay IRR (95% CI) p Value

Age, y

18–25 Ref — Ref — Ref —

26–45 0.08 (0.01–0.84) 0.04 0.94 (0.37–2.38) 0.9 1.01 (0.85–1.20) 0.9

>45 0.26 (0.04–1.56) 0.1 1.51 (0.57–4.05) 0.4 1.27 (1.03–1.55) 0.02

Male 0.32 (0.07–1.38) 0.1 0.80 (0.40–1.62) 0.5 0.83 (0.73–0.96) 0.01

Nonwhite race 1.05 (0.20–5.60) 0.9 1.21 (0.51–2.84) 0.7 1.07 (0.90–1.27) 0.5

ASA class 3–5 7.35 (1.48–36.4) 0.02 1.83 (0.76–4.43) 0.2 1.72 (1.41–2.11) <0.001

Type of operation

Laparoscopic — — Ref — Ref —

Laparoscopic to open — 1.95 (0.60–6.37) 0.3 1.74 (1.30–2.32) <0.001

Open — 0.58 (0.06–5.53) 0.6 1.50 (1.01–2.21) 0.04

Alcohol use — — 2.28 (1.63–3.19) <0.001

Private insurance — — 0.89 (0.77–1.04) 0.1

Sleep apnea - - 0.82 (0.65–1.04) 0.1

AAST grade 2.43 (1.44–4.09) 0.001 1.64 (1.22–2.23) 0.001 1.42 (1.33–1.52) <0.001

OR, odds ratio; IRR, incidence rate ratio; CI, confidence interval; Ref, reference.
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hospital.8 Finally, the same group also found a significant associ-
ation between AASTappendicitis severity grade and compli-
cations in a pediatric population.9 In addition, a post hoc
analysis of the Eastern Association for the Surgery of Trauma's
prospective multicenter MUSTANG observational study dem-
onstrated that AAST grade was a valid predictor for outcomes,
such as complications, length of stay, and need for a secondary
intervention.5 Taken together, these studies along with our re-
sults suggest that the AASTappendicitis severity grade is a use-
ful tool that can be used to compare and stratify outcomes in
patients with appendicitis based on the severity of their disease.

Performance of multivariate risk-adjustment modeling
allowed us to demonstrate that inclusion of the AAST severity
grade significantly improved the discrimination and fit of these
models used to predict clinical outcomes. The AAST grading
system represents the first uniform and stepwise measure of dis-
ease severity for appendicitis that uses a comprehensive constel-
lation of clinical, imaging, operative, and pathology criteria.
Patients with appendicitis can present with a wide range of
clinical severity reflecting the variable impact of the acute pro-
cess. Our results show that AAST grade can be used as an accu-
rate indicator of disease severity and performs better than ICD-
derived perforation status in the risk-adjusted prediction of com-
plications and length of stay. We did not attempt to study AAST
severity grading in nonoperative patients. However, this is an

option for additional use of the scoring system when tracking
outcomes, as Hernandez et al.7 found no difference in AAST
grade assigned by radiologic imaging as compared with oper-
ative characteristics.

The credibility of outcomes reporting is reliant upon high-
quality inputted data and accurate risk-adjustment models to
account for confounding factors that impact patient care and in-
fluence results. Public reporting of surgeon and hospital outcomes
is increasing in prevalence (e.g., Leapfrog Hospital Safety
Grade, ProPublica Surgeon Scorecard), but represents an area
of considerable controversy with regard to methods of reporting
and risk-adjustment. A published critique of the ProPublica Sur-
geon Scorecard highlighted significant deficiencies in the ade-
quacy of case-mix adjustment with regard to important patient
risk factors.22 The prevalence of disease and spending on patients
admitted to acute care hospitals is considerable.23–25 The acute
care surgeon is potentially responsible for the outcomes of 20%
of hospital admissions when providing trauma, EGS, and surgical
critical care.26,32 Surgeon-level and hospital-level variations have
both been found to influence outcomes in EGS.27–29 Provision of
credible and reliable benchmark reporting to acute care surgeons
that takes into account disease severity in risk-adjustment and
distinct practice measures found in EGS is likely to result in
maximal optimization of outcomes through collaborative qual-
ity improvement.30–32

TABLE 5. Statistical Fit Parameters for Multivariable Models With and Without Inclusion of AAST Grade

Outcome Model AUC c-Statistic (95% CI) Pseudo R2 Likelihood Ratio Test (p-Value)

Major complications With AAST grade 0.89 (0.83–0.98) — 0.001

Without AAST grade 0.81 (0.72–0.95) —

Any complications With AAST grade 0.76 (0.69–0.89) — 0.002

Without AAST grade 0.68 (0.63–0.86) —

Length of stay With AAST grade — 0.14 <0.001

Without AAST grade — 0.10

AUC, area under the curve.

TABLE 6. Comparison of AAST Grade and Perforation Status as Risk-Adjustment Model Covariates

Outcome Model AUC c-Statistic (95% CI) Pseudo-R2 Model Comparison
Likelihood Ratio Test

(p Value)

Major complications Basea 0.81 (0.72–0.95) — — —

Basea + AAST grade 0.89 (0.83–0.98) — Basea 0.001

Basea + perforation status 0.82 (0.67–0.96) — Basea 0.1

Basea + AAST grade + perforation status 0.89 (0.83–0.99) — Basea + perforation status 0.005

Any complications Baseb 0.68 (0.63–0.86) — — —

Baseb + AAST grade 0.76 (0.69–0.89) — Baseb 0.002

Baseb + perforation status 0.70 (0.64–0.87) — Baseb 0.1

Baseb + AAST grade + perforation status 0.76 (0.69–0.89) — Baseb + perforation status 0.008

Length of stay Basec — 0.10 — —

Basec + AAST grade — 0.14 Basec <0.001

Basec + perforation status — 0.12 Basec <0.001

Basec + AAST grade + perforation status — 0.14 Basec + perforation status <0.001

Base model description: age, sex, and race were included in all base models. Additional variables in the base models were selected using stepwise selection.
Basea model included the following variables: age, sex, race, and ASA classification.
Baseb model included the following variables: age, sex, race, ASA classification, and surgical technique.
Basec model included the following variables: age, sex, race, ASA classification, surgical technique, insurance, alcohol use, and sleep apnea.
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Our findings must be interpreted in light of the study's
limitations. First, the observational nature of the study limits
ability to determine causal inference. Second, our datawere drawn
from a single tertiary referral center with patients who largely
have private insurance, which may limit generalization to smaller
practices or those with different patient populations. In addition,
our cohort includes only patients who underwent surgery, so the
applicability to patients treated nonoperatively is not yet known.
Our cohort also represents predominantly younger, healthy pa-
tients without many medical comorbidities, which may limit
generalizability to more comorbid populations. Postoperative
follow-up was limited in that we did not have access to readmis-
sions data at other hospitals and did not have documentation of
follow-up in 80 (10.8%) of the 734 total patients. Despite these
limitations, this is the first study to prospectively collect data
used to evaluate the use of AAST grade as a risk-adjustment tool
in EGS, and these findings may direct future research.

The AAST disease severity grading system provides the
first uniform mechanism to account for disease burden when
performing comparative effectiveness research in EGS. It can
be collected in a prospective manner, is easy to measure, and im-
proves model prediction for complications and length of stay.
This study, therefore, provides validation for the use of the AAST
appendicitis severity grade in future clinical benchmarking and
outcomes research. Quality improvement databases capturing
AAST disease severity in EGS patient will allow us to better un-
derstand optimal methods for managing patients with regard to
their clinical outcomes.
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