


1 - Summary 

This rapid guideline provides a weak recommendation against the use of clinical scoring systems to replace CT in the diagnostic 

approach of suspected appendicitis in elderly patients. It provides a weak recommendation against the use of antibiotics in patients who 

are fit for surgery, and a weak recommendation for laparoscopic over open surgery. Furthermore, it provides a summary of surgery-

associated risks in elderly patients. 

We employed proportion and pairwise meta-analyses to summarize and appraise the consistency of the evidence, and we applied an 

evidence-to-decision framework as recommended by GRADE. 

This rapid guideline was sponsored and funded by the European Association for Endoscopic Surgery, however the Association was not 

directly involved in the development of the guideline. A multidisciplinary group of stakeholders comprised the guideline panel, with half 

of them being EAES members and none being committee member or member of the executive board. Both the steering group and the 

guideline panel declared no conflict of interests throughout the development of this guideline. 

The guideline will be made available on the website of Surgical Endoscopy & Other Interventional Techniques, official journal of the 

EAES. 

1.1 - Plain language summary 

This guidance document suggests that cross-sectional imaging might be preferable compared to clinical scoring systems when we 

suspect an inflammation of the appendix in older patients. Furthermore, it suggests that surgery might be the best option compared 

to antibiotics, when the patient is expected to tolerate general anesthesia. It further suggests that keyhole surgery might be 

preferable compared to open surgery. Nevertheless, these recommendations are weak, meaning that they may not apply to most 

patients and in most circumstances. This document also provides a summary of risks of surgical removal of the appendix in elderly 

patients. This guidance is primarily applicable to European countries. 

Complex statistics were performed to summarize current knowledge. We appraised this knowledge using an evidence-based 

framework that assists in the development of recommendations. 

The development of this guidance was sponsored and funded by the European Association for Endoscopic Surgery, a not-for-profit 

European scientific organization. The developers were not influenced by the funding organization when developing this guidance. 

For the development, we recruited surgeons, an intensive care expert, a physician with expertise in elderly patients and a patient 

representative. All those contributing to the development of this guidance declared no competing interests. 

The guideline will be made available on the website of Surgical Endoscopy & Other Interventional Techniques, official journal of the 

EAES. 

2 - Introduction 

Acute appendicitis occurs with a fairly high incidence in the elderly, with a risk of over 5% between the age of 65 and 75 alone [1]. 

Comorbidities, frailty and specific features of the disease in this patient population, such as the risk of underlying cancer, make the 

diagnosis and management of appendicitis challenging and often distinct from younger patients [2][3]. Conservative management may 

be considered more appealing in patients at high operative risk. The role of laparoscopic surgery in the management of appendicitis in 

younger patients is well defined, but potential benefits of laparoscopy in elderly are uncertain. Limited functional reserves, higher 

prevalence of lung, kidney, cardiovascular and other comorbidities, as well as distinct values and preferences are unique characteristics 

in elderly patients [4]. Translation of research evidence into clinical practice is particularly important in this age group, since several 

medical and allied health professionals are often involved in the management of appendicitis in the elderly. Furthermore, patients 

cannot always be fully involved in healthcare decisions [5]. 

The European Association for Endoscopic Surgery (EAES) therefore sponsored the development of this rapid guideline considering its 

EAES Rapid Guideline: Appendicitis in the elderly - European Association for Endoscopic Surgery and other Interventional Techniques

2 of 46



members' preferences reflected in a survey by the Research Committee/Guidelines Subcommittee [6]. 

Objective 

The objective of this rapid guideline is to provide transparently developed, reliable, and evidence-informed recommendations on the 

diagnosis and management of acute appendicitis in elderly patients. 

3 - Methods 

This rapid guideline adheres to AGREE II reporting standards and has been developed in line with GRADE, IOM and G-I-N guidance 

[7][8]. The use of these standards and methods were facilitated in the process of rapidly creating recommendations, through the use of 

an online authoring and publication platform (MAGICapp). The guideline panel made use of an evidence-to-decision framework and a 

Delphi process to arrive at consensus. 

This is an outline of the methodology; more detailed information is provided in MAGICapp (https://app.magicapp.org/#/guideline/4494) 

and in the Appendix; complete datasets are available online [9]. 

Steering group 

The guideline steering group consisted of a guideline methodologist with vast experience in evidence outreach, synthesis, assessment 

and guideline development, who served as chair (SAA); members of the EAES Research Committee/Guidelines Subcommittee (MM, 

FMC); biostatisticians (KMK, DM); and a GRADE external auditor (POV). All members of the steering group disclosed no conflicts, direct 

or indirect [9]. 

Guideline panel 

The guideline panel consisted of three general surgeons, a geriatrician, an intensive care physician, and a patient advocate. The patient 

advocate was proposed by the AGE Platform Europe, a European network of non-profit organizations for patients over the age of 50, as 

a representative of this age group. Panel members watched a short video tutorial outlining the guideline development methodology. The 

composition of panel members aimed to be representative of different parts of Europe, both genders, different age groups, and 

academic/non-academic surgical practice. Panel members disclosed no direct nor indirect conflicts [9]. 

Guideline questions 

Q1. Which is the best score for diagnosis of acute appendicitis in elderly patients? 

Q2. What are the risks of appendectomy in elderly patients? 

Q3. Should antibiotic treatment be preferred over appendectomy in elderly patients? 

Q4. Should laparoscopic appendectomy be preferred over open appendectomy in elderly patients? 

Protocol 

A protocol was developed a priori by the steering group [10]. The protocol draft was made publicly available through the EAES website 

and EAES members were invited through various channels to comment on the content. The guideline questions and outcomes were 

refined in collaboration with the guideline panel members, whereas EAES members' comments were also considered. Amendments to 

the protocol with justifications are provided in the Appendix. 

Rating the importance of outcomes 

The importance of outcomes was rated by panel members using the GRADE scale [11]. The classification of outcomes into each of the 

three categories (not important, important, critical) was made by the steering group under consideration of panel members' ratings 

available online [9]. 

We considered the importance of outcomes as follows: 

1. Mortality: critical 
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2. Major morbidity: critical 

3. Minor morbidity: important 

4. Quality of life: critical 

5. Duration of hospital stay: important 

6. Duration of stay in ICU: critical 

Setting minimal important differences 

Applying principles of a fully contextualized approach [12], we performed an anonymous web-based survey of panel members to define 

minimal important differences. The results of the survey are available online [9]. 

Search strategy 

Four search strategies were developed, one for each guideline question. The databases of Medline, EMBASE and OpenGrey were 

searched. The search syntaxes are available online [9]. 

Study selection 

Titles and/or abstracts were screened (first level) and full text articles were scrutinized (second level) to identify eligible studies. The 

overarching inclusion criterion was patient age >65 years. Exclusion criteria were robotic surgery, natural orifice transluminal 

endoscopic surgery, and single-incision laparoscopic surgery. 

Risk of bias assessment 

QUADAS-2 was used for appraisal of risk of bias in diagnostic test accuracy studies [13]. A modified NIH Study Quality Assessment Tool 

for case series studies was used for case series [14]. RoB-2 and ROBINS-I were used for risk of bias assessment in RCTs and cohort 

studies with a comparative arm, respectively [15][16]. Relevant considerations are provided in the Appendix. 

Statistical analysis 

We planned to perform diagnostic test accuracy meta-analyses should more than one diagnostic test accuracy studies have been 

available. We performed proportion meta-analyses to obtain summary effect estimates for Q2 and pairwise meta-analyses to calculate 

summary effect estimates for Q3 and Q4. All statistical analyses were performed independently by the statisticians' group with no 

involvement of the steering group or panel members. 

Evidence tables 

We constructed GRADE evidence profiles of certainty for each outcome separately using MAGICapp. The certainty of evidence is 

determined by the risk of bias across studies, incoherence, indirectness, imprecision, publication bias and other parameters [17]. Minimal 

important differences determined in advance through a survey of panel members were used to inform judgements about precision and 

coherence. 

Evidence-to-decision framework 

The panel discussed the evidence within a GRADE evidence-to-decision framework [18] coordinated by the guideline methodologist 

using MAGICapp. A formal anonymous Delphi process was carried out to finalize the judgements. A total of two online meetings were 

required. 

Developing recommendations 

Based on the evidence-to-decision framework, the panel anonymously voted on the strength and the direction of the recommendation 

through MAGICapp. There was unanimous consensus on the strength, the direction and the wording of the recommendations (and 

statements). 
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4 - Results 

We screened a total of 8,061 records and we identified one eligible study for Q1 [19], 14 studies for Q2 

[20][21][22][23][24][25][26][27][28][29][30][31][32][33], 9 studies for Q3 [34][35][36][37][38][39][40][41], and 7 studies for Q4 

[42][28][23][43][30][21][20]. PRISMA flow charts, search results, reasons for exclusion, data extraction sheets, risk of bias assessments 

and justifications are provided in the Appendix and online [9]. Two further studies on cost-effectiveness and patient preferences were 

identified to support the evidence-to-decision framework [44][45]. 

Should the Alvarado score be used for the diagnosis of acute appendicitis in elderly patients? 

Evidence To Decision 

Weak recommendation against 

We suggest against the use of Alvarado score compared with computed tomography (CT) scan for the diagnosis of acute 

appendicitis in elderly patients. 

The panel agreed that using the Alvarado score and ommitting CT scan would likely miss other pathologies mimicking 

appendicitis, such as cancer of the cecum and diverticulitis. 

Important harms Benefits and harms 

Certainty of the evidence was very low, because available evidence refers to the general population rather than the elderly 

population, and because the effect estimates were imprecise. 

Very Low Certainty of the Evidence 

There was agreement among panel members that no substantial variability in patient values and preferences is expected. 

In healthcare settings where patients would need to pay for diagnostic studies, they might opt for the intervention. 

No substantial variability expected Preference and values 

The panel agreed that, whereas no relevant evidence is available, under consideration of resources required to treat a 

misdiagnosed or undiagnosed cecal cancer (e.g. OR, management of complications, adjuvant chemotherapy, etc.) and taking into 

account the low cost of CT in most settings, it is possible that the balance of resources is in favor of CT. 

Important issues, or potential issues not investigated Resources 

The panel agreed that, in most healthcare settings, the intervention would not affect equity. 

No important issues with the recommended alternative Equity 

There was unanimous agreement among panel members that the intervention would be acceptable to stakeholders. 

No important issues with the recommended alternative Acceptability 

There was unanimous agreement that there are no issues with feasibility of the intervention. 

No important issues with the recommended alternative Feasibility 
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Rationale 

The panel decided that using the Alvarado score (to omit a CT scan) might result in missed diagnoses of other pathologies, most 

importantly cecal cancer, with the potential of significant harms to the patient. Although the diagnostic method is feasible and 

acceptable, its use does not appear to provide any substantial benefit, moreover relevant evidence on the benefits and harms is of 

very low certainty. No substantial variability in patient values and preferences is anticipated. 

Should the RIPASA score be used for the diagnosis of acute appendicitis in elderly patients? 

Evidence To Decision 

Clinical Question/ PICO 

Population:  Elderly patients (patients aged >65 years) 

Intervention:  Alvarado score 

Comparator:  CT/MRI 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

CT/MRI Alvarado score 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain text summary 

Diagnosis of 
acute 

appendicitis 1 

6  Important 

Based on data from: 297 

patients in 1 studies. 2 

(Observational (non-
randomized)) 

A single study providing quantifiable 
data was identified, reporting for the 

Alvarado score sensitivity 63% (95% CI 
56 to 70%), specificity 81% (95% CI 72 
to 88%), positive predictive value 85% 

(95% CI 79 to 89%), negative predictive 
value 56% (95% CI 51 to 61%) and 
accuracy 70% (95% CI 64 to 75%). 

Very Low 
Due to very 

serious 
indirectness and 
due to serious 

imprecision 3 

We are very uncertain 
about the diagnostic 
value of the Alvarado 

score for the diagnosis of 
acute appendicitis in 

elderly patients 

Weak recommendation against 

We suggest against the use of RIPASA score compared with CT scan for the diagnosis of acute appendicitis in elderly patients. 

The panel agreed that using the RIPASA score and ommitting CT scan would likely miss other pathologies mimicking 

appendicitis, such as cancer of the cecum. 

Important harms Benefits and harms 

Certainty of the evidence was very low, because available evidence refers to the general population rather than the elderly 

population, and because the effect estimates were imprecise. 

Very Low Certainty of the Evidence 

There was agreement among panel members that no substantial variability in patient values and preferences is expected. 

In healthcare settings where patients would need to pay for diagnostic studies, they might opt for the intervention. 

No substantial variability expected Preference and values 
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Rationale 

The panel decided that using the RIPASA score (to omit a CT scan) might result in missed diagnoses of other pathologies, most 

importantly cecal cancer, with the potential of significant harms to the patient. Although the diagnostic method is feasible and 

acceptable, its use does not appear to provide any substantial benefit, moreover relevant evidence on the benefits and harms is of 

very low certainty. No substantial variability in patient values and preferences is anticipated. 

The panel agreed that, whereas no relevant evidence is available, under consideration of resources required to treat a 

misdiagnosed or undiagnosed cecal cancer (e.g. OR, management of complications, adjuvant chemotherapy, etc.) and taking into 

account the low cost of CT in most settings, it is possible that the balance of resources is in favor of CT. 

Important issues, or potential issues not investigated Resources 

The panel agreed that, in most healthcare settings, the intervention would not affect equity. 

No important issues with the recommended alternative Equity 

There was unanimous agreement among panel members that the intervention would be acceptable to stakeholders. 

No important issues with the recommended alternative Acceptability 

There was unanimous agreement that there are no issues with feasibility of the intervention. 

No important issues with the recommended alternative Feasibility 

Clinical Question/ PICO 

Population:  Elderly patients (patients aged >65 years) 

Intervention:  RIPASA score 

Comparator:  CT/MRI 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

CT/MRI RIPASA score 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain text summary 

Diagnosis of 
acute 

appendicitis 1 

6  Important 

Based on data from: 297 

patients in 1 studies. 2 

(Observational (non-
randomized)) 

A single study providing quantifiable 
data was identified, reporting for the 
RIPASA score sensitivity 94% (95% CI 
89 to 97%), specificity 72% (95%CI 63 
to 80%), positive predictive value 86% 

(95% CI 81 to 89%), negative predictive 
value 87% (95% CI 79 to 92%), and 
accuracy 86% (95% CI 81 to 90%). 

Very Low 
Due to very 

serious 
indirectness and 
due to serious 

imprecision 3 

We are very uncertain 
about the diagnostic 

value of the RIPASA score 
for the diagnosis of acute 

appendicitis in elderly 
patients 
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What are the risks of appendectomy in elderly patients? 

Info Box 

Available evidence, which is of low certainty, suggests that the risk of death after appendectomy in elderly patients is estimated at 

1%, the risk of major complications at 6% (95% confidence interval, CI; 4 to 8), the risk of minor complications at 8% (95% CI, 5 to 

13) and duration of hospital stay is usually between 4 to 8 days. The above figures depend on patient status and comorbidities, and 

stage of the disease. 

Clinical Question/ PICO 

Population:  Elderly patients (patients aged >65 years) 

Intervention:  Appendectomy 

Comparator:  N/A 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

N/A Appendectomy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain text summary 

Mortality 

9  Critical 

Based on data from: 
70,345 patients in 9 

studies. 1 (Observational 
(non-randomized)) 

Mortality is estimated at 1% 

Low 
Due to unclear 

duration of follow 
up and dominance 

of a registry 
analysis, upgraded 
due to substantial 

precision 2 

The risk of death after 
appendectomy is very 
low in elderly patients 

(estimated at 1%), but it 
depends on patient status 

and comorbidities, and 
stage of the disease 

Major morbidity 

8  Critical 

Based on data from: 
4,354 patients in 6 

studies. 3 (Observational 
(non-randomized)) 

Major morbidity is estimated at 6% 
(95% CI, 4 to 8) 

Low 
Due to unclear 

duration of follow 
up and 

inconsistency, 
upgraded due to 

substantial 

precision 4 

The risk of significant 
complications after 

appendectomy is very 
low in elderly patients 

(estimated at 6%), but it 
depends on patient status 

and comorbidities, and 
stage of the disease 

Minor morbidity 

5  Important 

Based on data from: 
4,354 patients in 6 

studies. 5 (Observational 
(non-randomized)) 

Minor morbidity is estimated at 8% 
(95% CI, 5 to 13) 

Very Low 
Due to unclear 

duration of follow 
up, inconsistency 

and imprecision 6 

The risk of minor 
complications after 

appendectomy is very 
low in elderly patients 

(estimated at 8%), but it 
depends on patient status 

and comorbidities, and 
stage of the disease 

Hospital stay 

5  Important 

Based on data from: 
70,063 patients in 10 

studies. 7 (Observational 
(non-randomized)) 

Hospital stay is estimated at 6 days 
(95% CI, 4 to 8) 

Low 
Due to 

inconsistency and 

imprecision 8 

The duration of hospital 
stay after appendectomy 
in an elderly is estimated 
at 6 days, but it depends 

on patient status and 
comorbidities, and stage 

of the disease 
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What are the risks of laparoscopic appendectomy in elderly patients? 

Info Box 

Available evidence, which is of low certainty, suggests that the risk of death after laparoscopic appendectomy in elderly patients is 

estimated at 1%, the risk of major complications at 5% (95% CI, 3 to 7), the risk of minor complications at 4% (95%, CI 4 to 5) and 

duration of hospital stay is usually between 4 to 6 days. The above figures depend on patient status and comorbidities, and stage of 

the disease. 

Clinical Question/ PICO 

Population:  Elderly patients (patients aged >65 years) 

Intervention:  Laparoscopic appendectomy 

Comparator:  N/A 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

N/A Lap 
appendectomy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain text summary 

Mortality 

9  Critical 

Based on data from: 
36,790 patients in 3 

studies. 1 (Observational 
(non-randomized)) 

Mortality is estimated at 1% 

Low 
Due to unclear 

duration of follow 
up and dominance 

of a registry 
analysis, upgraded 
due to substantial 

precision 2 

The risk of death after 
laparoscopic 

appendectomy is very 
low in elderly patients 

(estimated at 1%), but it 
depends on patient status 

and comorbidities, and 
stage of the disease 

Major morbidity 

8  Critical 

Based on data from: 
3,058 patients in 3 

studies. 3 (Observational 
(non-randomized)) 

Major morbidity is estimated at 5% 
(95% CI, 3 to 7) 

Low 
Due to unclear 

duration of follow 
up, upgraded due 

to precision 4 

The risk of significant 
complications after 

laparoscopic 
appendectomy is very 
low in elderly patients 

(estimated at 5%) but it 
depends on patient status 

and comorbidities, and 
stage of the disease 

Minor morbidity 

5  Important 

Based on data from: 
3,058 patients in 3 

studies. 5 (Observational 
(non-randomized)) 

Minor morbidity is estimated at 4% 
(95% CI, 4 to 5) 

Very Low 
Due to unclear 

duration of follow 
up, upgraded due 

to precision 6 

The risk of minor 
complications after 

laparoscopic 
appendectomy is very 
low in elderly patients 

(estimated at 4%), but it 
depends on patient status 

and comorbidities, and 
stage of the disease 

Hospital stay 

5  Important 

Based on data from: 
69,547 patients in 5 

studies. 7 (Observational 
(non-randomized)) 

Hospital stay is estimated at 5 days 
(95% CI, 4 to 6) 

Low 
Due to 

inconsistency 8 

The duration of hospital 
stay after laparoscopic 

appendectomy in elderly 
patients is estimated at 5 
days, but it depends on 

patient status and 
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What are the risks of open appendectomy in elderly patients? 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

N/A Lap 
appendectomy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain text summary 

comorbidities, and stage 
of the disease 

Info Box 

Available evidence, which is of low or very low certainty, suggests that the risk of death after appendectomy in elderly patients is 

estimated at 2%, the risk of major complications at 5% (95% CI, 1 to 17), the risk of minor complications at 5% (95% CI, 1 to 24) and 

duration of hospital stay is usually between 6 to 9 days. The above figures depend on patient status and comorbidities, and stage of 

the disease. 

Clinical Question/ PICO 

Population:  Elderly patients (patients aged >65 years) 

Intervention:  Open appendectomy 

Comparator:  N/A 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

N/A Lap 
appendectomy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain text summary 

Mortality 

9  Critical 

Based on data from: 
32,492 patients in 3 

studies. 1 (Observational 
(non-randomized)) 

Mortality is estimated at 2% 

Low 
Due to unclear 

duration of follow 
up and dominance 

of a registry 
analysis, upgraded 
due to substantial 

precision 2 

The risk of death after 
open appendectomy is 

very low in elderly 
patients (estimated at 
2%), but it depends on 

patient status and 
comorbidities, and stage 

of the disease 

Major morbidity 

8  Critical 

Based on data from: 
1,095 patients in 2 

studies. 3 (Observational 
(non-randomized)) 

Major morbidity is estimated at 5% 
(95% CI, 1 to 17) 

Very Low 
Due to unclear 

duration of follow 
up and imprecision 

4 

We are uncertain about 
the risk of significant 

complications after open 
appendectomy in elderly 

patients (estimated at 
5%), primarily because it 

depends on patient status 
and comorbidities, and 

stage of the disease 

Minor morbidity 
Based on data from: 
1,095 patients in 2 

Minor morbidity is estimated at 5% 
(95% CI, 1 to 24) 

Very Low 
Due to unclear 

We are uncertain about 
the risk of minor 

EAES Rapid Guideline: Appendicitis in the elderly - European Association for Endoscopic Surgery and other Interventional Techniques

10 of 46



Should antibiotic treatment be preferred over appendectomy in elderly patients? 

Evidence To Decision 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

N/A Lap 
appendectomy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain text summary 

5  Important 

studies. 5 (Observational 
(non-randomized)) 

duration of follow 
up and imprecision 

6 

complications after open 
appendectomy in elderly 

patients (estimated at 
5%), primarily because it 

depends on patient status 
and comorbidities, and 

stage of the disease 

Hospital stay 

5  Important 

Based on data from: 
69,547 patients in 5 

studies. 7 (Observational 
(non-randomized)) 

Duration of hospital stay is estimated at 
8 days (95% CI, 6 to 9) 

Low 
Due to 

inconsistency 8 

The duration of hospital 
stay after open 

appendectomy in an 
elderly is estimated at 8 
days, but it depends on 

patient status and 
comorbidities, and stage 

of the disease 

Weak recommendation against 

We suggest against the use of antibiotics over appendectomy in elderly patients who are deemed fit for surgery. 

The panel highlighted that the balance between benefits and harms depend on patient characteristics, importantly age, frailty 

and co-morbidities. 

Empirical evidence suggests that unsuccessful antibiotic management of elderly patients with acute appendicitis may increase 

morbidity and mortality. 

Important harms Benefits and harms 

The panel agreed that overall certainty of evidence was very low. Although the certainty of evidence was low for some 

outcomes, it was very low for some critical outcomes, whereas there was paucity of evidence for other critical outcomes. 

Very Low Certainty of the Evidence 

In a large survey of a convenience sample (n=1728), 86% of respondents chose laparoscopic appendectomy, 5% chose open 

appendectomy, and 9.4% chose antibiotics alone (Hanson et al.). 

The panel agreed that patient preferences and values may vary substantially, whereas the aforementioned survey of the general 

population probably does not reflect preferences of the elderly. 

Substantial variability is expected or uncertain Preference and values 
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Rationale 

The panel decided to provide a weak recommendation against antibiotic management of acute appendicitis in elderly patients who 

are deemed fit for surgery, considering the risks associated with unsuccessful treatment and the substantial possibility of recurrent 

appendicitis, although they recognized that it might be the best option in patients at high risk of perioperative complications. 

Clinical considerations and scales to assess frailty may be useful in this context. 

One study reported median hospital charges $5,145 (range, $3,885 to $38,337) vs. $12,447 (range $7,430 to $41,832) in the 

antibiotics vs appendectomy group; the follow up was however unclear. 

Another study reported overall costs 1.4 times higher for appendectomy (€5716; 95% CI: €5510 to €5925) compared with 

antibiotic therapy (€4171; 95% CI: €3879 to €4463); cost savings of €1545 per patient (95% CI:€1193 to €1899). 

Based on data from 560 patients in 2 studies (Talan et al.; Haijanen et al.). 

Follow up: 5-year follow up in one study, unclear follow up in the second study. 

A cost effectiveness analysis using Markov modelling, reported total cost to be $10561 vs $16185 for surgery vs 

antibiotics, resulting in cost savings of $5624 per patient. QALYs were comparable (27.85 vs 27.91, respectively). Antibiotics 

treatment was associated with an excess cost of $200.57/QALY when compared to surgery ($580 vs $379). 

However, this study used 25-year old females as hypothetical patients and may largely reflect US-based cost analyses. We 

identified only an abstract publication of this analysis (Chong et al.). 

The panel agreed that there is very low certainty of the evidence due to serious risk of bias and due to very serious indirectness. 

Important issues, or potential issues not investigated Resources 

The panel agreed that we cannot predict whether antibiotic treatment affects equity. In the context of healthcare provision in 

European countries, the fact that expertise in laparoscopic surgery in some settings is limited and laparoscopic instruments in 

short supply may suggest that antibiotic treatment increases equity only in specific settings. 

Important issues, or potential issues not investigated Equity 

The panel did not identify any substantial limitations regarding acceptability of the intervention. 

No important issues with the recommended alternative Acceptability 

The panel did not identify any substantial limitations regarding feasibility of the intervention. 

No important issues with the recommended alternative Feasibility 

Clinical Question/ PICO 

Population:  Elderly patients (patients aged >65 years) 

Intervention:  Antibiotic treatment 

Comparator:  Appendectomy 

EAES Rapid Guideline: Appendicitis in the elderly - European Association for Endoscopic Surgery and other Interventional Techniques

12 of 46



Should laparoscopic appendectomy be preferred over open appendectomy in elderly patients? 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

Appendectomy Antibiotics 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain text summary 

Major morbidity 
1 

8  Critical 

Odds Ratio 6.67 
(CI 95% 1.72 - 25) 

Based on data from 880 

patients in 5 studies. 2 

(Randomized controlled) 
Follow up: 12 months. 

Difference: 129 more per 1000 

( CI 95% 19 more - 383 more ) 

27 
per 1000 

156 
per 1000 

Very Low 
Due to risk of bias 

and due to very 
serious 

indirectness 3 

We are uncertain 
whether antibiotics 
increase or decrease 

major morbidity 

Minor morbidity 

5  Important 

Odds Ratio 0.32 
(CI 95% 0.03 - 3.12) 

Based on data from 635 

patients in 3 studies. 4 

(Randomized controlled) 
Follow up: 12 months. 

Difference: 93 fewer per 1000 

( CI 95% 139 fewer - 200 more ) 

144 
per 1000 

51 
per 1000 

Low 
Due to serious 

inconsistency and 
due to serious 

indirectness 5 

We are uncertain 
whether antibiotics 
increase or decrease 

minor morbidity 

Mortality 

9  Critical 

Odds Ratio 0.94 
(CI 95% 0.06 - 14.29) 

Based on data from 530 

patients in 1 studies. 6 

(Randomized controlled) 
Follow up: 12 months. 

Difference: 0 fewer per 1000 

( CI 95% 1 fewer - 13 more ) 

1 
per 1000 

1 
per 1000 

Very Low 
Due to very 

serious 
indirectness and 

due to very 
serious 

imprecision 7 

There were too few who 
experienced mortality, to 

determine whether 
antibiotic treatment made 

a difference 

Quality of life 

7  Critical 

Measured by: SF-12, EQ-5D 
High better 

Based on data from: 
2,005 patients in 3 

studies. 8 (Randomized 
controlled) 

Follow up: 3 (one study) 
to 12 months (2 studies). 

Difference: SMD 0.07 lower 
( CI 95% 0.15 lower - 0.02 higher ) 

8.57 
standard deviations 

(Mean) 

8.5 
standard deviations 

(Mean) 

Very Low 
Due to serious risk 
of bias and due to 

very serious 

indirectness 9 

We are uncertain 
whether antibiotics 
improve or worsen 

quality of life 

Hospital stay 

5  Important 

Lower better 
Based on data from: 876 

patients in 5 studies. 10 

(Randomized controlled) 
Follow up: 3 (one study) 
to 12 months (4 studies). 

Difference: MD 0.28 higher 
( CI 95% 1.06 higher - 0.5 lower ) 

3.74 
days (Mean) 

4.14 
days (Mean) 

Low 
Due to very 

serious 

indirectness 11 

Antibiotics may have little 
or no effect on hospital 

stay 

Weak recommendation 

We suggest laparoscopic over open appendectomy in elderly patients. 
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Evidence To Decision 

The panel agreed that there are no substantial harms of laparoscopic surgery in elderly patients, but there was no consensus on 

benefits, which were considered to be moderate to small, depending upon the open operation used as comparison. Importantly, 

earlier patient recovery and return to normal activities after laparoscopic surgery in elderly patients can be extrapolated from 

clinical studies beyond appendectomy, however there was no relevant unanimous agreement. 

Small net benefit, or little difference between alternatives Benefits and harms 

The panel agreed that the overall certainty evidence across outcomes was low. 

Low Certainty of the Evidence 

In a large survey of a convenience sample (n=1728), 86% of respondents chose laparoscopic appendectomy, 5% chose open 

appendectomy, and 9.4% chose antibiotics alone (Hanson et al.). 

The panel agreed that patient preferences and values may vary substantially, whereas the aforementioned survey of the general 

population probably does not reflect preferences of the elderly. 

Furthermore, it was suggested that surgeon's values, preferences and expertise should also be taken into account when deciding 

on the surgical access. 

Substantial variability is expected or uncertain Preference and values 

Mean total hospital charge $30,414 and $34,065 for uncomplicated appendicitis; $43,339 and $57,943 for complicated 

appendicitis, for laparoscopic and open, respectively. 

Based on data from 65463 patients in 1 study (Masoomi et al.). 

Follow up: 30 days. 

There was no unanimous agreement about the relative need of resources (including cost) for laparoscopic and open 

appendectomy. The cost depends on the choice of access methods and surgical instruments, as well as hospital stay, 

management of complications, etc. Furthermore, the lack of cost-benefit evidence was highlighted by panel members. 

Very low certainty of the evidence due to very serious risk of bias and due to serious indirectness. 

Important issues, or potential issues not investigated Resources 

The panel agreed that we cannot predict whether laparoscopic appendectomy affects equity. In the context of healthcare 

provision in European countries, the fact that expertise in laparoscopic surgery in some settings is limited and laparoscopic 

instruments in short supply may suggest that laparoscopic surgery may decrease equity. 

Important issues, or potential issues not investigated Equity 

The panel did not identify any substantial issues with acceptability of the intervention. 

No important issues with the recommended alternative Acceptability 

The panel did not identify any substantial issues with feasibility of the intervention. 

No important issues with the recommended alternative Feasibility 
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Rationale 

The panel provided a weak recommendation for laparoscopic appendectomy, considering presumed benefits compared to open 

surgery. There was limited consensus on the magnitude of benefit, mostly due to the lack of specific evidence on laparoscopic 

versus open surgery in the elderly. 

5 - Discussion 

Implications for policy makers 

Clinical Question/ PICO 

Population:  Elderly patients (patients aged >65 years) 

Intervention:  Laparoscopic appendectomy 

Comparator:  Open appendectomy 

Outcome 
Timeframe 

Study results and 
measurements 

Absolute effect estimates 

Open 
appendectomy 

Lap 
appendectomy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain text summary 

Mortality 

9  Critical 

Odds Ratio 0.71 
(CI 95% 0.36 - 1.39) 

Based on data from 1,320 

patients in 3 studies. 1 

(Observational (non-
randomized)) 

Follow up: 3 months. 

Difference: 6 fewer per 1000 

( CI 95% 13 fewer - 8 more ) 

20 
per 1000 

14 
per 1000 

Low 
Due to serious risk 
of bias and due to 

imprecision 2 

Laparoscopic 
appendectomy may have 

little or no effect on 
mortality 

Major morbidity 

8  Critical 

Odds Ratio 1.03 
(CI 95% 0.73 - 1.44) 

Based on data from 2,205 

patients in 2 studies. 3 

(Observational (non-
randomized)) 

Follow up: 1 month. 

Difference: 2 more per 1000 

( CI 95% 16 fewer - 26 more ) 

64 
per 1000 

66 
per 1000 

Low 
Due to serious risk 
of bias and due to 

serious 

imprecision 4 

Laparoscopic 
appendectomy may have 
little or no effect on major 

morbidity 

Minor morbidity 

5  Important 

Odds Ratio 0.5 
(CI 95% 0.29 - 0.85) 

Based on data from 2,320 

patients in 3 studies. 5 

(Observational (non-
randomized)) 

Follow up: 1 month and 3 
months. 

Difference: 47 fewer per 1000 

( CI 95% 68 fewer - 14 fewer ) 

99 
per 1000 

52 
per 1000 Moderate 

Due to serious risk 

of bias 6 

Laparoscopic 
appendectomy may have 

little or no effect on 
minor morbidity 

Hospital stay 

5  Important 

Lower better 
Based on data from: 
2,606 patients in 4 

studies. 7 (Observational 
(non-randomized)) 

Difference: MD 1.97 lower 
( CI 95% 0.9 lower - 3.04 lower ) 

5.19 
days (Mean) 

3.22 
days (Mean) Moderate 

Due to serious risk 

of bias 8 

Laparoscopic 
appendectomy probably 
has little or no clinically 
important difference on 

hospital stay 
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Elderly patients with suspected acute appendicitis will invariably require additional imaging, as evidence on clinical scoring systems is 

scarce and missing an underlying malignancy can be devastating. Summary risks of surgery and empirical evidence on duration of 

hospital stay might assist in decision making about institutional and community policy, depending on local resources and specific 

conditions. Surgery for acute appendicitis will be necessary on most occasions. 

Implications for healthcare professionals 

Acute care teams are advised against using clinical algorithms instead of cross-sectional imaging if acute appendicitis is suspected. 

Cross-sectional imaging will assist in the differential diagnosis and will allow planning of disease management. Antibiotic treatment is 

probably best reserved for select patients who are deemed unfit for surgery. Laparoscopic appendectomy, if expertise and local 

resources are available, may be of benefit to elderly patients. 

Implications for patients 

Elderly patients and their caregivers can be informed about the risks of laparoscopic and open appendectomy, and the usual duration of 

hospital stay, albeit there is some uncertainty around these figures. 

The evidence summary and panel's judgements suggest that surgery might be preferable to antibiotic treatment for acute appendicitis in 

elderly patients, if the patient is deemed fit for surgery. The management strategy is a matter of shared decision making, which will take 

into consideration the patient's disease-specific general condition, co-morbidities and preferences and may be facilitated by decision 

aids available in MAGICapp. 

Furthermore, patients may opt for laparoscopic or open appendectomy. Again, shared decision making considering availability of 

resources, stage of the disease and general condition is key. The known benefits of laparoscopic surgery in elderly patients may apply to 

patients with acute appendicitis as well. 

 

Implications for researchers 

The following areas need to be addressed: 

1. Antibiotic treatment versus surgery in elderly patients: Individual participant data meta-analysis of RCTs or (multicenter) matched 

cohort studies. 

2. Laparoscopic versus open appendectomy in elderly patients: Individual participant data meta-analysis of RCTs or (multicenter) 

matched cohort studies or de novo RCTs. 

3. Investigation of elderly patient values and preferences with regard to antibiotic/operative management and laparoscopic/open 

surgery for acute appendicitis: Survey studies. 

4. Cost-benefit analysis of antibiotic/operative management and laparoscopic/open surgery for acute appendicitis in elderly patients. 

Furthermore, future studies need to specifically address critical outcomes, including mortality, major morbidity, duration of stay in ICU 

and quality of life; and important outcomes, including minor morbidity and duration of hospital stay. Particularly important is to provide 

detailed outcome data pertaining to major (Clavien-Dindo ≥3) and minor morbidity (Clavien-Dindo ≤3) per patient, rather than provide 

summary data on complications. 

A core outcome set for elderly patients undergoing surgery would be informative to guideline developers, clinical researchers, policy 

makers, and other stakeholders. 

Monitoring 

Use of the guideline by EAES members will be monitored through an online survey 2 years after publication. 

Validity period 
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We did not identify any registered studies planned to address any of the guideline questions in a scoping review of clinicaltrials.gov and 

isrctn.com This rapid guideline is valid until December 2025. Please read the Disclosure for further information regarding validity. 

Update 

An update of this rapid guideline is planned to take place in 2025, if further studies directly addressing (i.e. focused on elderly patients) 

any guideline questions will be identified. We do not anticipate any change in the direction nor the strength of the recommendation by 

considering future studies addressing the general population rather than elderly patients, due to very serious indirectness. 

6 - Conclusion 

This rapid guideline addresses the diagnosis and management of acute appendicitis in elderly patients and provides a useful information 

source for key stakeholders. 
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Guideline questions 

We planned to perform subgroup analyses of patients with different age thresholds, ASA class ≥3 and frail patients. No relevant data 

were provided by any of the studies. 

Rating the importance of outcomes 

Panel members additionally recommended the outcomes functional status, health economic issues, myalgic encephalomyelitis/chronic 

fatigue syndrome and narcolepsia. 

We decided to collect relevant information from primary studies and discuss the importance of these outcomes in web-based meetings 

before implementing the evidence-to-decision framework. However, no study reported relevant data and only few studies provided 

data on cost (included in evidence tables). 

Risk of bias assessment 

QUADAS-2 consists of two dimensions; "risk of bias" and "concerns regarding applicability". Because external validity is addressed by 

the GRADE framework, only the first dimension was considered for risk of bias appraisal. Signaling questions were adjusted to the 

review question and the questions about a pre-specified threshold (as the accuracy was typically provided for each threshold) and about 

potential misclassification of the reference test (as the correct classification of the CT scan was not required – the aim was to 

investigate whether CT scan can be omitted) were not considered. 

A modified NIH Study Quality Assessment Tool for case series studies was used for any study providing appropriate information for the 

question "What are the risks of appendectomy in elderly patients?". We did not consider the criteria "Were the subjects comparable?" 

and "Were the statistical methods well-described?" because they were not relevant to the scope of this guideline. 

Risk of bias assessments were summarized in risk of bias graphs, risk of bias summaries and tables listing supporting judgements. The 

online tool robvis was used for risk of bias graphs and summaries where ROBINS-I was applied.[46] 

Statistical analysis 

To evaluate the performance of the test in correctly identifying those with appendicitis (sensitivity) and those without appendicitis 

(specificity), we extracted the following information from eligible studies; true positives, false positives, true negatives, false negatives. 

We planned to employ a random effects model and derive pooled estimates for sensitivity and specificity and produce relevant forest 

plots using R using the meta library and the diagmeta function. 

For proportion meta-analysis, pooled proportions and 95% confidence intervals were calculated using the logit transformation of the 

proportions. Conceptual heterogeneity related to patient-intervention-outcome parameters and the study design were assessed, and 

statistical heterogeneity was tested for using the I2 statistic. Both a fixed effect and a random effects model in sensitivity analyses were 

used. We planned to assess small-study effects, a proxy for publication bias, by visually evaluating the symmetry of the funnel plots if 

≥10 studies are included in the analysis. Statistical analyses were performed using R and the library meta. 

For pairwise meta-analysis, Mantel-Haenszel pooled odds ratios were calculated for binary outcomes (adding 0.5 in the case of zero 

events in a single arm) and the standardized mean difference for continuous outcomes, with corresponding 95% confidence intervals. 

Conceptual heterogeneity related to the PICO parameters and the study design was assessed, and statistical heterogeneity was tested 

for using the I2 statistic. A fixed effect and a random effects model were applied in a sensitivity analysis.  The likelihood of publication 

bias was planned to be investigated using the methodology described above plus Egger’s test if ≥10 studies would be included in the 

analysis. Statistical analyses were performed using R and the library meta. Where means and p-values were given, the standard error 

and the standard deviation were estimated by calculating the standard error and the t-value using the given degrees of freedom. The 

standard error and the standard deviation were obtained from confidence intervals by using the formula suggested by the Cochrane 

Collaboration. When a study did not provide the standard deviation and it could not be calculated otherwise, we borrowed the highest 

standard deviation among the rest of the studies. 

For Q3 and the outcome quality of life, the study by Talan et. al. provided the results of the two dimensions of the SF-12 questionnaire 

(mental, physical) as mean values and we calculated the mean of these two quantities. 
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The same study provided mean values for duration of hospital stay in hours and the rest of the studies in days. We transformed the 

hours into days and we calculated the mean difference. 

Search strategy 

The search syntaxes were developed by a member of the steering group with experience in outreach, knowledge, and evidence search. 

The Healthcare Databases Advanced Search (HDAS) interface developed by the National Institute for Health and Care Excellence 

(NICE) was used to interrogate Medical Literature Analysis and Retrieval System Online (MEDLINE) and Excerpta Medica database 

(EMBASE). The grey literature was searched through OpenGrey (Exalead). Relevant terms were selected to identify eligible reports. 

Thesaurus headings, search operators, and search limits in each of the above databases were adapted accordingly. 

RESULTS 

Study selection 

On first level screening we included registry-based studies, even if they did not focus on elderly patients, such as the NSQIP and the 

National Inpatient Sample, because such reports occasionally provide age subgroup analyses. 

With regard to Q1, we identified no studies assessing the diagnostic accuracy of the AIR score with CT/MRI as reference standard. 

AMENDMENTS TO THE PROTOCOL 

We planned to involve a geriatric nurse, a physiotherapist and a hospital administrator as other stakeholders, however there was no 

response to several requests. CENTRAL was not interrogated due to limited time resources. Minimal important differences were 

formulated as absolute differences in surveys of the guideline panel, because relative differences are frequently not easy to be 

interpreted by non-statisticians. It was decided to consider studies published within the last 10 years, to capture the most pertinent 

evidence and because there is indirect evidence suggesting that earlier studies may demonstrate higher morbidity compared to most 

recent ones [47]. For proportion meta-analysis, pooled proportions and 95% confidence intervals were planned to be calculated using 

back transformation of the weighted mean of the transformed proportions via the Freeman-Tukey double arcsine method, however we 

used the Logit transformation due to the wide range of sample sizes between the studies. Subgroup analyses of the risks of laparoscopic 

and open appendectomy were added, because we thought this information would be valued by guideline users. 

 

11 - Appendix figures 

PRISMA flow chart Q1 
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PRISMA flow chart Q2 
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PRISMA flow chart Q3 
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PRISMA flow chart Q4 
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Q1 Risk of bias summary 
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Q2 Risk of bias summary 
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Q2 Risk of bias graph 
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Q3 Risk of bias summary mortality 

 

Q3 Risk of bias graph mortality 

 

Q3 Risk of bias summary major morbidity 
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Q3 Risk of bias graph major morbidity 

 

Q3 Risk of bias summary minor morbidity 

 

Q3 Risk of bias graph minor morbidity 
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Q3 Risk of bias summary quality of life 

 

Q3 Risk of bias graph quality of life 

 

Q3 Risk of bias summary hospital stay 
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Q3 Risk of bias graph hospital stay 

 

Q4 Risk of bias summary mortality 
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Q4 Risk of bias graph mortality 

 

Q4 Risk of bias summary major morbidity 

 

Q4 Risk of bias graph major morbidity 

 

Q4 Risk of bias summary minor morbidity 
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Q4 Risk of bias graph minor morbidity 

 

Q4 Risk of bias summary hospital stay 
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Q4 Risk of bias graph hospital stay 

 

12 - Protocol 

ABSTRACT 

Background 

The proportion of elderly patients is expected to dramatically increase in the next 30 years. Acute appendicitis is a common disease in 

the elderly. No clinical practice guidelines have specifically addressed acute appendicitis in this population. 

Methods and analysis 

A rapid guideline will be developed in accordance with GRADE and AGREE II standards. The steering group will consist of general 

surgeons, members of the EAES Research Committee/Guideline Subcommittee with expertise and experience in guideline development, 

advanced medical statistics and evidence synthesis, biostatisticians, and a guideline methodologist. The guideline panel will consist of 
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three general surgeons, an intensive care physician, a geriatrician and a patient advocate. Four PICO questions will address the diagnosis 

of acute appendicitis, the risks of appendectomy, and the efficacy of laparoscopic appendectomy in the elderly. Systematic reviews will 

be conducted and results of evidence synthesis will be summarized in summary of findings tables. Recommendations will be finalized 

through Delphi process of the guideline panel within an evidence-to-decision framework. 

Ethics and dissemination 

The funding body will not be involved in the development of this guideline. Conflicts of interest, if any, will be addressed by re-assigning 

functions or replacing participants with relevant conflicts. 

Keywords 

acute appendicitis; elderly; clinical practice guideline; rapid guideline; GRADE; AGREE II; EAES 

INTRODUCTION 

Background 

The proportion of people over 60 years is expected to double from 12% to 22% between 2015 and 2050, according to the World 

Health Organization.[48] Consequently, the number of elderly recipients of health care services is expected to increase dramatically. 

            Healthcare providers, policy makers, and healthcare recipients need evidence-based information on the management of health 

problems in this patient population. Acute appendicitis is common in the elderly, with a risk of 5.2% between the age of 65 and 75.[1] 

Different patterns of co-morbidities, operative risks, and functional reserve of the elderly suggests that the management of acute 

appendicitis in this age group might be different from that in younger patients. 

            A survey of European surgeons by the EAES Research Committee/Guideline Subcommittee prioritized laparoscopic surgery in 

the elderly as a candidate topic to be addressed by a clinical practice guideline (46%) [EAES website]. No clinical practice guideline has 

specifically addressed laparoscopic surgery in the elderly, to the best of our knowledge. An update of guidelines by the World Society of 

Emergency Surgery published in 2020 did not conduct a statistical analysis of the available data and may thus fall short of providing the 

highest quality evidence when addressing the elderly population.[49] 

 

Objective 

The objective of this rapid guideline is to provide transparently developed, reliable, and evidence-informed recommendations on the the 

diagnosis of acute appendicitis in elderly patients and the use of laparoscopic appendectomy in this age group. 

 

METHODS 

The present protocol adheres to AGREE II and PRISMA reporting standards.[50][51] It will be available on the EAES website and on 

MAGICapp for access by healthcare professionals, and EAES members will be asked to comment on the content. Relevant comments 

will be considered by the steering group. 

 

Funding 

The project is funded by the European Association for Endoscopic Surgery. The funding bodies will not have any influence on the 

guideline development process. 

 

Steering group 

The steering group consists of general surgeons, members of the EAES Research Committee/Guideline Subcommittee, and experts in 

guideline development, medical statistics and evidence synthesis (SAA, POV, MM, FMC, GAA, DM). 

 

Guideline methodologist 

The primary author (SAA) fulfills the criteria of a GRADE methodologist,[52] has participated in the development of more than 10 

clinical practice guidelines, has experience in evidence synthesis, and will serve as a guideline methodologist in this guideline. 

 

Guideline panel 

The guideline panel will consist of three general surgeons, an intensive care physician, a geriatrician, and a patient advocate. The 

guideline panel’s contribution will be acknowledged by authorship in the resulting journal publication of this guideline. 

 

PICO questions 

The PICO questions have been formulated by the steering group and thresholds for clinical importance will be proposed to the guideline 

panel. 

PICO questions will be the following: 

1. Which is the best score for diagnosis of acute appendicitis in elderly patients? 

2. What are the risks of appendectomy in elderly patients? 
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3. Should antibiotic treatment be preferred over appendectomy in elderly patients? 

4. Should laparoscopic appendectomy be preferred over open appendectomy in elderly patients? 

Thematic breakdown of questions and methodology to address these are presented in Table 1. 
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Guideline development methodology 

An outline of the guideline development methodology is presented in Fig. 1. The guideline development process will adhere to AGREE II 

and GRADE guideline development standards, and methodology parameters of rapid recommendations.[53] The guideline panel will 

comment on PICO questions, subgroup analyses and minimal clinically important differences, and rate the importance of outcomes on a 
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9-point scale proposed by GRADE. Any additional outcomes proposed by the panel will be considered for inclusion. 

Fig. 1: Flow of guideline development, composition and functions of steering group members and guideline panel. There may be overlap 

in the roles and tasks of the group members. 

The literature search strategy will be developed by a member of the steering group with experience in outreach, knowledge, and 

evidence search. The Healthcare Databases Advanced Search (HDAS) interface developed by the National Institute for Health and Care 

Excellence (NICE) will be used to interrogate Medical Literature Analysis and Retrieval System Online (MEDLINE) and Excerpta Medica 

database (EMBASE). The grey literature will be searched through OpenGrey. Relevant terms will be selected to identify eligible reports. 

Thesaurus headings, search operators, and search limits in each of the above databases will be adapted accordingly. 

Risk of bias of eligible studies will be assessed using RoB 2 for randomized trials,[15] ROBINS-I for observational studies,[14] 

QUADAS-2 for diagnostic test accuracy studies,[13] and the NIH Quality Assessment Tool for case series.[14] Study selection, risk of 

bias assessment and data extraction will be performed by one investigator and independently cross-checked by a collaborator; 

disagreements will be resolved by discussion. Statistical analyses as outlined in Table 1 will be performed by biostatisticians using the 

methodology reported below. 

GRADE evidence tables and summary of findings tables will be constructed and presented to the guideline panel in a web-based 

meeting. Draft recommendations will be formulated and strength of recommendations will be defined. The recommendations will be 

refined and their strength will be assessed and revised as judged by the guideline panel through an online Delphi process. Comments by 

the Delphi panel must be in accordance with the GRADE methodology in order to be considered. Formulation of recommendations will 

be informed by GRADE and AGREE-REX.[54][55] 

 

Evidence synthesis methodology 
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1. Diagnostic test accuracy meta-analysis 

To evaluate the performance of the test in correctly identifying those with appendicitis (sensitivity) and those without appendicitis 

(specificity), we will extract the following information of the eligible studies; true positives, false positives, true negatives, false 

negatives. We will employ a random effects model and derive pooled estimates for sensitivity and specificity and produce relevant 

forest plots using RevMan/R. 

2. Proportion meta-analysis 

Pooled proportions and 95% confidence intervals will be calculated using back transformation of the weighted mean of the transformed 

proportions via the Freeman-Tukey double arcsine method. Conceptual heterogeneity related to patient-intervention-outcome 

parameters and the study design will be assessed, and statistical heterogeneity will be tested for using the I2 statistic. Both a fixed 

effect and a random effects model in sensitivity analyses will be used, whereas results of the latter will not be taken into account in the 

presence of substantial funnel plot asymmetry. Small-study effects, a proxy for publication bias, will be assessed by visually evaluating 

the symmetry of the funnel plots if >10 studies are included in the analysis. Statistical analyses will be performed using R and the library 

meta. 

 

3. Pairwise meta-analysis 

Mantel-Haenszel pooled odds ratios will be calculated for binary outcomes (adding 0.5 in the case of zero events in a single arm) and the 

standardized mean difference for continuous outcomes, with corresponding 95% confidence intervals. Conceptual heterogeneity related 

to the PICO parameters and the study design will be assessed, and statistical heterogeneity will be tested for using the I2 statistic. A 

fixed effect and a random effects model will be applied, and the likelihood of publication bias will be investigated using the methodology 

described above. Statistical analyses will be performed using RevMan (Review Manager 5.4, The Nordic Cochrane Centre, Copenhagen, 

Denmark). 

Where means and p-values will be given, the standard error and the standard deviation will be estimated by calculating the standard 

error and t-value using the given degrees of freedom. The standard error and the standard deviation will be obtained from confidence 

intervals by using the formula suggested by the Cochrane Collaboration.[56] 

 

Target users 

This guideline is intented to be used by general surgeons, general practicioners, emergency and intensive care physicians, geriatric 

nurses, physiotherapists, hospital administrators, policy makers, and patients. The guideline publication will contain a short abstract in 

plain language to be used by patients. 

 

Publication and dissemination strategy 

As a EAES Research Committee/Guideline Subcommittee project, this guideline will be submitted for publication in Surgical Endoscopy, 

official journal of the Association and streamlined through the social media, email newsletters and congress presentations. The full 

guideline will be available on MAGICapp. 

 

Feedback 

The steering group will consider constructive feedback received during the conduct of the project via various routes and sources such 

as letters to the editor and social media. Such feedback will be taken into account in the guideline development process or a future 

update of the guideline. 

 

Monitoring, update and future steps 

Use of the guideline by EAES members will be monitored through an online survey 2 years after publication. The timing of the update of 

the guideline will be decided by the steering group on the basis of new research evidence on this topic. 

 

DISCUSSION 

Implications for practice and research 

Stringent criteria defined by GRADE and AGREE II will be applied to collate, appraise and analyze the available evidence. The guideline 

is expected to inform decision making, and guide clinical practice and health policy. Guidance will be provided on direction and 

implications for future research in light of identified evidence gaps. 

 

Strengths and limitations 

The strengths and limitations of rapid guidelines have been previously reported.[53][57][58] The merits of rapid guidelines, including 

trustworthiness, credibility, and time efficiency have to outweigh the shortcomings, such as the narrow scope and possible missing of 

resources due to the rapid review process. 
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Research ethics 

EAES, as the funder, will not be involved in the development of this guideline. Research Ethics Committee approval is not necessary as 

this project does not involve any identifiable patient data. Conflicts of interest statements will be collected by all participants before and 
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of the relevant evidence to decision framework. 

 

CONCLUSION 

This rapid guideline will address the diagnosis and management of acute appendicitis in elderly patients and aspires to provide a useful 

information source for key stakeholders. 
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The development of this document complied with the reporting checklist for public versions of guidelines: RIGHT-PVG [59]. 

14.1 - Contact information 

Stavros A. Antoniou, MD PhD MPH FEBS FACS 

Chair EAES Guidelines Subcommittee 

email: stavros.antoniou@hotmail.com 

14.2 - Key points 

• Acute inflammation of the appendix affects both younger and older patients. 

• If acute appendicitis is suspected and you are older than 65 years, your doctor will likely suggest undergoing a CT scan to rule out 

other pathology and assess how severe your disease is. 

• Management of the disease is usually surgical removal, unless your general condition makes surgery too risky. 

• Surgical treatment can be either with keyhole surgery or with open surgery (i.e. a single bigger incision), depending on your 

surgeon's expertise, available resources, the stage of the disease and your preference. 

• Keyhole surgery may result in less postoperative pain and quicker convalescence. 

• The risks of surgery are usually small, however they depend on the stage of the disease, your general status and other health 

problems you might have. 

14.3 - Introduction to the target topic 

Acute appendicitis is an inflammation of the appendix, a small organ attached to your large bowel. The inflammation is usually the 

result of an obstruction or a tumor. 

This disease affects both younger and older patients. The management in older patients may be somewhat different compared to 

the young. 

14.4 - Purpose, scope and target users 

This document aims to provide information to elderly patients, their family and carers, about the management options for 

inflammation of the appendix in patients older than 65 years, and provide a summary overview of the risks of surgery. 

14.5 - Link to the source guideline 

The full guideline is available here: https://app.magicapp.org/#/guideline/4494 

14.6 - Recommendations 

• Cross-sectional imaging (e.g. CT, MRI) may be necessary when inflammation of the appendix is suspected (weak recommendation), 

because your doctor might want to exclude other pathology and collect further information about the severity of the disease. 

• Both surgical removal and antibiotic treatment are viable options. Surgical removal might be preferable compared to antibiotic 

treatment alone if you are fit for surgery (weak recommendation), primarily because unsuccessful treatment with antibiotics might 

worsen your general condition and make further management difficult. 
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• Keyhole surgery might be preferable compared to open surgery (weak recommendation), as the pain after surgery might be less 

and convalescence might be quicker. 

• Death after surgery is very rare (1 out of 100), major complications occur in 6 out of 100 patients and minor complications occur 

in 8 out of 100 patients. Duration of hospital stay is usually between 4 to 8 days. However, we are not very certain about these 

figures, as they depend on your general status, other health problems you might have and the stage of the disease. 

14.7 - Questions to ask 

Questions you may want to ask your surgeon: 

• Will a CT scan delay my treatment and, if so, will this affect the outcome? 

• Do you recommend surgery or antibiotic management and why? 

• Are there infrastructures and expertise in place for keyhole surgery? 

• Do you recommend keyhole surgery or open surgery and why? 

• How long do you think I will need to stay in the hospital? 

• Do you think I will be able to return to my usual activities and what can I do to increase my chances? 

Questions you may want to ask your anesthetist: 

• Do you anticipate the risks of death, major complications and minor complications to be greater or lower than those provided in 

this document? 

• Do you expect that I will need admission to ICU after surgery? 

14.8 - Funding 

This project was funded by the European Association for Endoscopic Surgery, a not-for-profit organization. A patient representative 

was involved as panel member throughout the development of this guideline. 

14.9 - Conflicts of interest 

The steering group and the guideline panel members declared no conflicts of interest throughout the development of this guideline. 

The funding organization had no influence on the development of this guideline. 
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