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· Citation: Du Saveruio, S. et al. The NOTA Study (Non Operative Treatment for Acute Appendicitis):  prospective study on the efficacy and safety of antibiotics (amoxicillin and clavulanic acid) for treating patients with right lower quadrant abdominal pain and long term follow-up of conservatively treated suspected appendicitis. Annals of Surgery, 2014 Jul; 260(1), 109-117.
· Country: 

· Italy – 4 hospital trauma surgery centers 

· Funding Sources:  

· None 

· No conflicts of interest

PURPOSE:

· Research Question(s):

· Is Non-Operative management (NOM) with abx a cost effective alternative to surgery for the majority of patients?
· Could applying this model reduce the hospital stay and costs, without increasing risks to patients?
· Hypothesis: 
· Assessing the safety and efficacy of antibiotics as treatment for suspected acute uncomplicated appendicitis and to monitor the long term follow-up of non-operated patients  -- specifically though:
· Objectives
· To evaluate the outcome of patients treated with NOM with abx 
· To assess the reliability of initial clinical evaluation in predicting which non-operatively treated patients should have been treated surgically. 
DESIGN:

· Study Design: 

· Single cohort

· Prospective

· Observational

· Dependent / outcome Variable(s): 
· Independent / research Variable: 

SETTING / SUBJECTS:
· Research Setting: italy, ED/trauma hospitals

· Subjects:

· Study population: (as below)

· Inclusion / Exclusion criteria: (TABLE 1)
· INCLUSION:

· Age >14 y/o

· Lower abdominal pain /RIF pain
· Clinical suspicion by practiced physician using validated scores 

· Alvarado (5-10) and/or AIR scores (2-11) – TABLE 2

· Alvarado: (high 10)

· 5-6 equivocal for acute appy

· 7-8 probable

· 9 highly probably

· AIR: (high 12)

· 3-4 low probability

· 5-8 indeterminate group

· 9-10 high probability
· EXCLUSION:

· Diffuse peritonitis

· PCN allergy

· Previously started on abx

· Prior appy

· Pregnant

· IBD history or suspicion of recurrence of IBD
Definitions: 

Patients needing immediate surgery: peritonitis, severe abdominal sepsis, intraabdominal abscess/collection or free perforation

· Number (control / intervention groups):

· 248 initially ( 89 excluded or declined participation = n of 159

· All 159 allocated to intervention and received intervention
· Demographics:

· 118 females

· Attrition: 100%  -- all 159 were included in analysis
· underwent surgery = 12% (19 / 159)
METHODS:

· Pain in the RIF (Right iliac fossa) 

· CBC with diff & CRP

· Attending/consultant evaluated the patient ( suspected appendicitis (and no concern for other pathology)
· Received an US +/- CT scan (depending on attending/consultants request)
· Put in the OR vs NOM group (not randomized)
· If not needing surgery ( given 5-7 days of augmentin (1 gm orally TID)

· NOM re-evaluated in 5 days (physical exam)

· if worse or not improved condition ( surgerized

· if improved ( informed consent and further f/u… 

· Telephone or email f/u @ 7 days, 15 days, 6 months, 1 year, 2 years

· Questions:

· 1. Change in illness?

· 2. Further tests or doctors visits for the complaint

· 3. Time to return to normal following initial ED visit

· Interventions:

· Abx and monitoring

· Study Groups: 

· None really

· Surgery vs Abx
· No real control group – as study started 5 days POST abx onset
· Instruments: 

· Data Collection:

· Data input into an excel-like program

· DATA ANALYSIS:

· Level of Data:   Categorical    

· Statistics Used:

· Chi squared (X^2) for categorical data

· Student paired-samples T test for continuous variables

· Mann-Whitney U test for nonparametric continuous variables
· Cost analysis re: abx course, hospital length of stay, outpatient f/u appts, and sick leave days

· What, if any, confounding variables were controlled for / adjusted for:

· None – no control

RESULTS:

· Brief answers to research questions: (TABLE 3 with nice summary)
· 73% had US completed – 76% of those had + findings for appendicitis

· 17% had CT – 78% of those had + findings
· Alvarado: 40.2% had equivocal, 51% probable, and 8.8% high

· AIR: 38.3% had low, 50.3%, indeterminate, and 11.3% high

· Long term efficacy @ 1 yr and @ 2 yrs, both 83%

· Abdominal pain at 5 days- median scores 1-3

· Length of stay 0.4 days

· Sick leave 5.8 days

· Number needing f/u appt 1.3

· Cost of NOM - 316 Euros

· Those who failed NOM at 7 days and required surgery:  11.9%

· 68% of those had “probable appendicitis” & 32% “equivocal”

· TABLE 4 – 
· 2 YEAR OUTLINE OF COMPLICATIONS/RECURRENCES

· 6 month recurrence rate= 10%

· 7 to OR.   10 to NOM

· 12 month recurrence rate= 12.6%

· 3 additional recurrences 

· 8 OR (1).   12 NOM (2)

· 24 month recurrence rate= 13.8%

· 2 additional recurrences 

· 8 OR (0).  14 NOM (2)
· Ultimately ONLY 5% needed operative management following NOM @ 24 months

· Additional findings:
· TABLE 5 prognostic factors for NOM failure

· No single factor in either of the Alvardo or AIR scores were independently predictors of NOM failure

· Collectively the scores were the only predictive factors of NOM failure – with AIR being more statistically significant for diagnosing Appy – HOWEVER, neither correlated with recurrences
· Complications of surgery:

· Surgical site infection
· Other possible explanation for findings:

· None

· Limitations?:

· Recall bias

· No control

· Small power

· Alvarado score over predicting appy in females and large portion of sample was female
· Unclear how many individuals presented with recurrence who had suffered a recurrence prior. 

· Does not elaborate on average cost, sick leave, etc for OR cases for comparison of outcomes benefits. 

· No analysis of children (<14)
IMPLICATIONS FOR PRACTICE:

· Applicable to this clinical practice:

· Not really. We have no way of knowing if patients truly had appendicitis to begin with, and therefore if the abx treated appendicitis vs just a viral process that ran its course.  
· Feasibility (cost, resources, etc):

· Financial cost to patient and medical system ( society

· Time for sick leave, doctor’s visits, etc. 
· Clinically Relevant: 

· Yes. But very limited. 

· Could be of benefit in international venues where imaging modalities are limited. 
· LEVEL OF EVIDENCE / DECISION FOR USE:

·  Background   Consider Replication   Ready for use
· Level of Evidence:

Ia
Evidence obtained from meta-analysis of randomized controlled trials
Ib
Evidence obtained from at least one RCT
IIa
Evidence obtained from at least one well-designed controlled study without randomization
IIb
Evidence obtained from at least one other type of well-designed quasi-experimental study
III
Well-designed non-experimental studies
IV
Expert committee reports, opinions of experts
