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Appendectomy Research

Transvaginal Endoscopic
Appendectomy

Rigid Instruments Flexible Instruments

J Am Assoc Gynecol Laparosc. Surg Endosc. 2008
2001 Aug;8(3):438-41. May;22(5):1343-7. Epub 2008 Mar
18.
Operative culdolaparoscopy:
a new approach combining Transvaginal endoscopic
operative culdoscopy and appendectomy in humans: a
minilaparoscopy. unique approach to NOTES--

world's first report.
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Appendicitis Research
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The Evidence

*N=1,724

* Qutcomes common to both treatment arms
— Complications, pain and days away from work-all more for surgery

* Qutcomes unique to antibiotics arm

— 25-40% of those randomized to antibiotics had appendectomy by 1 yr

— Largest study (APPAC, n=257 antibiotics)
e 27% by 1 year
* 39% by 5 years
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Evidence Gaps

» “Selected” patients
— Surgeons determined who was approached
— None with CT perforation or appendicolith
— Perforation rate in surgical arm of APPAC <2%

* Not typical US practice
— Inconsistent use of diagnostic imaging
— Mandatory hospitalizations
— Mostly open surgery

* Little uptake of antibiotics in US



....50 Why Rock the Boat?



....50 Why Rock the Boat?




....50 Why Rock the Boat?




....50 Why Rock the Boat?

COVID-I9

4

\

ey

Y




Appendectomy Vs. Antibiotics:
Would YOU Randomize?

CERTAIN asked—809 people responded. Here's what they said & why:

YES

| would prefer a MON=iNvasive treatment
368 people We dO not knOW which is better ’”

ga070 be a part of research that may Change practi ce

contribute to advancing medicine

othing to lose by trying anbbiotics first

1ave surger 1T pot impr

the risk of delaying surgery would be acceptable OPTIONS
[ don't want unnecessary surgery
HELP SCIENCE  The pros/cons seem eqgual
surgery should always be the last option
To help find an answer to this question
antibiotics may be equivalent in some patients N O

| want to make the decision myself 332 people
surgery works 419%
chance of still needing surgery

RlSKS ‘ I do not like to take chances

| would want to try antibiotics first

surgery is curative I'd want surgery
afraid of appendix bu rsting before antibiotics cured the infection
prefer surgery to cure the disease & eliminate chance of ever getting a recurrence
JUST TAKE IT OUT  Appendicitis is a surgical disease

I would rather deal with the problem permanently

_ e wouldn't want to take a chance
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Appendectomy Vs. Antibiotics:
Would YOU Randomize?

CERTAIN asked—809 people responded. Here's what they said & why:

| would prefer a NOMN=-INvasive treatment
We dO Nnot knOW which is better ’?

be a part of research that may Change practice

contribute to advancing medicine

othing to lose by trying anbbiotics first
1 UEs 1 nave surger 1T pot impr ing
the risk of delaying surgery would be acceptable OPTIONS
[ don't want unnecessary surgery
HELP SCIENCE The pros/cons seem egual

surgery should always be the last option
To help find an answer to this question
antibiotics may be @quivalent in some patients N O

| want to make the decision myself 332 people

surgery works ,
chance of still needing surye?‘y o 41%

RlSKS ‘ I do not like to take chances

| would want to try antibiotics first

surgery is curative I'd want surgery
afraid of appendix bu rsting before antibiotics cured the infection

Which treatment will get me back to
prefer surgery to cure the disease & eliminate chance of ever getting a recurrence ?
JUST TARE IT OUT  Appendicitis is a surgical disease WOrk sooner and cost me IESS.

I would rather deal with the problem permanently

_ e wouldn't want to take a chance
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General health status
Clinical outcomes
Safety
Time in healthcare

Which patients are most likely to have A Pragmatic Trial
a successful outcome with antibiotics?

Appendicolith subgroup
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* Adults with imaging confirmed appendicitis
— Perforation and appendicolith allowed



Population

* Adults with imaging confirmed appendicitis
— Perforation and appendicolith allowed

e Excluded

— Abscess, free air, diffuse peritonitis, septic shock
— lleocolectomy likely b/c of severe phlegmon
— Pregnancy

— Both treatments are not an option:

— Contraindication
— Allergies
— Immunocompromised
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Intervention and Comparator

Antibiotics

* |V for at least 24 hours, then pills-total 10 days
— Guidelines for intra-abdominal infections

 Either hospitalized or discharged from the ED after receiving IV
antibiotics

e Standard discharge criteria

* Appendectomy recommended for development of diffuse
peritonitis/septic shock at any time or for worsening signs and
symptoms after 48 hours

Appendectomy
e Laparoscopic and open-technique not standardized.
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“Am | going to feel better?” EuroQol-5D

Attribute Level Description
Mobility

1 No problems in walking about
2 Some problems in walking about
3 Confined to bed

Self-care 1 No problems with self-care
2
3
1

e What is the EQ5D?

Some problems with washing or dressing self

Unable to wash or dress self

Usual activities No problems with performing usual activities (ie, work, study,

housework)

Some problems with performing usual activities
Unable to perform usual activities

Pain or discomfort No pain or discomfort

Moderate pain or discomfort

Extreme pain or discomfort
Not anxious or depressed

Anxiety or depression

Moderately anxious or depressed

W N = WM = [N

Extremely anxious or depressed
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Attribute Level Description
Mobility

No problems in walking about

Some problems in walking about

]
* What is the EQ5D? 2
3 Confined to bed
¢ Why EQS D? Self-care 1 No problems with self-care
2
3
1

Some problems with washing or dressing self
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nat is the EQ5D?
ny EQ5D?

ny 30 days?

Attribute

Level

Description

Mobility

No problems in walking about

Some problems in walking about

Confined to bed

Self-care

No problems with self-care

Some problems with washing or dressing self

Unable to wash or dress self

Usual activities

1
2
3
1
2
3
1

No problems with performing usual activities (ie, work, study,
housework)

Some problems with performing usual activities

Unable to perform usual activities

Pain or discomfort

No pain or discomfort

Moderate pain or discomfort

Extreme pain or discomfort

Anxiety or depression

Not anxious or depressed

Moderately anxious or depressed

W N = WM = [N

Extremely anxious or depressed



“Am | going to feel better?” EuroQol-5D

nat is the EQ5D?
ny EQ5D?
ny 30 days?

< s s

* Self report of fever,
right sided pain and
tenderness by 7, 14,
and 30 days

Attribute

Level

Description

Mobility

No problems in walking about

Some problems in walking about

Confined to bed

Self-care

No problems with self-care

Some problems with washing or dressing self

Unable to wash or dress self

Usual activities

1
2
3
1
2
3
1

No problems with performing usual activities (ie, work, study,
housework)

Some problems with performing usual activities

Unable to perform usual activities

Pain or discomfort

No pain or discomfort

Moderate pain or discomfort

Extreme pain or discomfort

Anxiety or depression

Not anxious or depressed

Moderately anxious or depressed

W N = WM = [N

Extremely anxious or depressed
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Secondary outcomes

* Appendectomy (any indication) in the antibiotics group
* NSQIP-defined morbidity events

— A subset were Serious Adverse Events (for DSMB reporting)
 Perforation (described by surgeon or pathology report)
* ED and urgent care visits
* Hospitalization days
* Days of missed work for patient and/or caregiver



Methods: Analysis

* Intention-to-treat analysis, appendicolith subgroup pre-specified

* Non-inferiority
— Rule out an EQ-5D difference as small as 0.05
— Secondary “treated per protocol” analysis

e Binomial regression-relative risks, Poisson regression (rate ratio) for
count data, linear regression for continuous outcomes.

e Kaplan Meier-based cumulative incidence curve for appendectomy
through 90 days
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shorter length of stay. The duration of hospital stay should be weighed against the use of OR resources in this
circumstance and should be based on surgeon judgment.
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Recruitment and Retention

8168 Adults with imaging confirmed appendicitis

4% “missed”

~10% excluded for appendix-related reasons

~10% excluded for other clinical
reasons

1.2% clinician deemed “ineligible”
beyond these criteria

31% of eligible randomized

30-day

90-day

1552 Randomized

A

776 Antibiotics

776 Appendectomy

|

|

90% Complete survey 90% Complete survey

J

87% Complete survey 85% Complete survey




Demographics

Sex (male)

Age
Mean
18-29
50+
Race
White
Multiple/other
Black/African American
Asian
American Indian/Alaska Native
Native Hawaiian/Pacific Islander
Language (Spanish)

Insurance
Commercial
Medicaid

63%

38 years
31%
19%

62%
24%
9%
6%
1%
0.5%
34%

42%
18%
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Characteristics at ED presentation

Overall (n=1552)

BMI mean(range) 29 (15.8-62)
Duration of symptoms (days) mean
1.7
Report of fever (%) 24%
Initial WBC mean 13.1K
CT scanning in 96% (n=1493)

Appendix maximum diameter (mm) 11.4

Appendicolith 27%

Peri-appendiceal fat stranding 75%

Perforation (or ambiguous) 3%

Periappendiceal or pelvic fluid 26%
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* Antibiotics-assigned
— 47% ED-to-home
79% of these discharged w/i 24 hours
— QOutpatient approach varied from 0-81% across sites
— Time from randomization to d/c (overall)-1.3 days
— Index LoS of >5 days-5%
— 11% receive another course of antibiotics within 90 days

* Appendectomy-assigned
— 94% had surgery at index, 97% laparoscopic

— Time from randomization to d/c (overall)-1.3 days
— Index LoS of >5 days-2%
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Non-inferiority of EQ-5D at 30 days

Non-inferiority margin=-.05
|
|
I e e . .
[. y 3 ] CODA: antibiotics are non-inferior
|
|
I e . . .
l Example: antibiotics non-inferior
|
I - ~ -
| Example: non-inferiority not shown
|
Favors | Favors
Appendectomy ' » Antibiotics
First | | | | First
-.075 -.05 -.025 0.0 .025 .05 .075
Difference between groups in 1-mo quality of life

Mean difference overall: 0.01 (-0.001,0.03)  Appendicolith: -0.01 (-0.03,0.02)
Not appendicolith: 0.02 (0.003,0.03)
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W Antibiotics B Surgery
RelR=Relative Risk (95% Cl)
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0.50

'
|
|
1

g Overall 11% (9-14%)
" 48hours No appendicolith 8% (5-10%)
g Appendicolith 22% (16-27%)
g Overall 20% (17-23%)
% 30 days No appendicolith 16% (13-19%)
> Appendicolith 31% (25-37%)
> Overall 29% (26-32%)
90 days No appendicolith 25% (21-29%)
O' Appendicolith 41% (33-47%)
0.00+—* !
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Differences in Days in Healthcare/Away from Work

Favors Appendectomy Favors Antibiotics
Time in healthcare for index X
Fewer hospital days after index X
Fewer days missed work— patient X
Fewer days missed work— caregiver X
1.5 0.5] 0 0.5 1.5 2.5 3.5

Differences in days
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Limitations

* Early report: appendectomy for recurrence likely to increase with
longer follow up

* Pragmatic trials: strengths and weaknesses
— Technique not standardized
— Indication for appendectomy in antibiotics arm
— ED-to-home antibiotics: confounding and selection bias

e Lack of blinding and subjective outcomes
— Parallel observational study reported separately

e Sex distribution
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Summary of findings

e “Will | Feel Better?”

— At least at 30 days, antibiotics non-inferior based on a health status measure
— Time until resolution of signs and symptoms similar between groups
— If receiving antibiotics,

* ~3in 10 overall undergo appendectomy

* ¥4 in 10 if there is an appendicolith

e “Safety?”

— Non-appendicolith group: no difference in safety/complications

— Appendicolith group: higher risk of complications and safety events with
antibiotics

* “Time in healthcare/Return to work?”
— Antibiotics: more visits (ED and hospital) but quicker return to work
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e lLargest trial to date
— Includes historically “at risk” patients

e ED-to-home antibiotics-used in 47%

* 3-in-10 undergo appendectomy (higher in the appendicolith group) / 7-in-
10 avoid surgery

 Multiple outcomes favor one treatment or the other

e Complication rate
— Higher overall for antibiotics-driven by appendicolith subgroup
— No increase in complications in non-appendicolith group

* Decision makers must weigh characteristics, preferences and
circumstances: “one size does not fit all”

* Antibiotics for appendicitis: a good choice for some, probably not all



