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Abstract

Background: Existing emergency general surgery (EGS) guidelines rarely include evidence from low- and middle-income countries
(LMICs) and may lack relevance to low-resource settings. The aim of this study was to develop global guidelines for EGS that are
applicable across all hospitals and health systems.

Methods: A systematic review and thematic analysis were performed to identify recommendations relating to undifferentiated EGS.
Those deemed relevant across all resource settings by an international guideline development panel were included in a four-round
Delphi prioritization process and are reported according to International Standards for Clinical Practice Guidelines. The final
recommendations were included as essential (baseline measures that should be implemented as a priority) or desirable (some
hospitals may lack relevant resources at present but should plan for future implementation).

Results: After thematic analysis of 38 guidelines with 1396 unique recommendations, 68 recommendations were included in round 1
voting (410 respondents (219 from LMICs)). The final guidelines included eight essential, one desirable, and three critically unwell patient-
specific recommendations. Preoperative recommendations included guidance on timely transfers, CT scan pathways, handovers, and
discussion with senior surgeons. Perioperative recommendations included surgical safety checklists and recovery room monitoring.
Postoperative recommendations included early-warning scores, discharge plans, and morbidity meetings. Recommendations for
critically unwell patients included prioritization for theatre, senior team supervision, and high-level postoperative care.

Conclusion: This pragmatic and representative process created evidence-based global guidelines for EGS that are suitable for resource
limited environments around the world.

Introduction
The implementation of clinical guidelines into routine healthcare
pathways can improve patient outcomes and reduce overall
costs1–4. Despite a year-by-year increase in the number of clinical
guidelines produced, few of these include evidence generated in
low- and middle-income countries (LMICs)4–7. At best, the applica-
tion of guidelines from high-income countries (HICs) to lower-
resourced settings may be inefficient or unachievable. At worst,
they may directly or indirectly cause harm to patients or misdirect
healthcare spending in an already resource-constrained environ-
ment. Developing context-specific guidelines for surgical topics by
involving key stakeholders from low-resource settings has the
potential to increase adoption8. The first of the NIHR Global
Surgery Unit’s streamlined global guidelines addressed measures
to reduce surgical-site infection and was published in 20199.

Emergency general surgery (EGS) is performed in most hospi-
tals providing acute care worldwide and is a core component of
a functional healthcare system. Patients undergoing emergency
surgery are at a higher risk of death than those undergoing elect-
ive surgery10–13, and these differences are amplified across
LMICs13–16. EGS involves a heterogenous group of patients, sur-
geons, multidisciplinary healthcare professionals, and pathways,

but has been identified as a critical area for whole system im-
provement9. The aim of this process was to develop rationalized,
pragmatic, globally relevant guidelines for EGS that are applicable
across resource limited systems.

Methods
Overall design and scope
This manuscript reports a systematic review of guidelines and
Delphi prioritization process for derivation of rationalized global
guidelines for EGS. The scope of the guidelines was predefined
as pre-, intra-, and postoperative recommendations for undiffer-
entiated patients admitted under the care of an EGS team with
the objective of reducing risk of perioperative mortality. This
pragmatic definition allowed variation in case mix and specialty
definitions between countries.

Reporting
The protocol for the systematic reviewwas registered on the Open
Science Framework (doi:10.1706/OSF.IO/3T92A). This study was
designed and reported according to the PRISMA recommenda-
tions for systematic reviews17, COMET recommendations
for Delphi consensus18, and SAMPL guidelines for statistical
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reporting19. Development of the guidelines was conducted accord-
ing to International Standards for Clinical Practice Guidelines20.
No ethical issues were identified.

International guideline development group
An international guideline development group (IGDG) was formed
with clinicians with an active practice in EGS, and representatives
from the Royal College of Surgeons of England, African Surgical
Outcomes Study collaborative, and the World Health Organization
Collaborating Centre in Perioperative Mortality. Members were
recruited from national lead investigators within the NIHR
Global Health Research Unit on Global Surgery (NIHR GSU).
This group held overall responsibility for study steering, synth-
esis of the included recommendations, and final sign-off of the
rationalized global guidelines.

Topic selection
A Delphi prioritization exercise has been previously conducted by
the NIHR–GSU to identify and prioritize topics for development of
global guidelines9. EGS was highlighted as the second-highest
priority area for development of guidelines; in that study, 73.5
per cent of 736 LMIC participants rated both the importance and
impact of guidelines for EGS as being high. EGS was consistently
ranked within the top three priority areas across upper-middle,
lower-middle, and low-income strata, and from respondents
working in both rural and urban hospitals.

Systematic review
A systematic review of published and non-indexed grey literature
was undertaken to identify clinical practice guidelines for EGS.
Guidelines applicable to an undifferentiated group of patients pre-
senting to EGS services from any settings were eligible for inclusion.
There were no exclusions due to country of origin or language.
Guidelines relating specifically to subgroups of patients (e.g. chil-
dren, older adults, and obese patients), or specific disease types
(e.g. ischaemic bowel and small bowel obstruction) were excluded.
To ensure that contemporaneous evidence informed the develop-
ment of the EGS global guidelines, only guidelines published in the
previous 15 years (1 January 2005 to 1 January 2020) were eligible.
Additional national, regional, and local guidelines were identified
in partnership with the IGDG (Appendix S1). Detailed description of
the search strategy and screening processes is available in
Appendix S2. The quality of included guidelines was described using
the AGREE-II tool by two independent reviewers21.

Longlisting of recommendations
Longlisting of recommendationswasperformedusing eligible exist-
ing guidelines. Specific recommendations relating to the care of the
undifferentiated EGS patients were included. Recommendations
relating to specific patient groups or disease types were excluded.
Individual recommendations underwent three-stage thematic con-
tent analysis. As the various guidelines oftenhad recommendations
with only small differences between them, recommendations simi-
lar in both content and theme were combined into a single point.

Table 1 Adherence to components of International Standards for Clinical Practice Guidelines

Component Adherence

Composition of guideline
development group

The international guideline development group (IGDG) was involved throughout the development
process, from identifying relevant recommendations for voting round 1 to steering and agreeing the
final guideline. The IGDG consisted of 17 individuals, including representation from 10 LMICs. The
IGDGwasmultidisciplinary, including clinical staff across surgery, anaesthesia and critical care, and
expert methodologists. A wider pool of both global collaborators, including 219 from LMICs
contributed to guideline development during the voting rounds (rounds 1 and 3).

Decision-making progress The processes for ensuring transparent decision-making are reported in the study methods.
Discussions and decision-making of the IGDG in each round are reported in the supplementary
material.

Conflicts of interest No conflicts of interest are declared by members of the IGDG.
Methods The manuscript reports all relevant methods, and was designed and reported in accordance with

several best practice frameworks (systematic review, statistical reporting, Delphi prioritization).
Scope of guideline The guideline’s scope was defined at the start of the development process and is reported in the study

methods.
Evidence reviews A full systematic review of existing guidelines was undertaken in order to longlist recommendations.

This guideline was not designed to include new primary research, rather to rationalize existing
guidelines into an Essential Surgical Guideline that could be implemented around the world.
Reflecting the immature evidence base for recommendations included in existing guidelines, none of
these was supported with randomized evidence. Only recommendations that were deemed
applicable to LMIC settings were included in the prioritization process for consideration of inclusion
in this guideline.

Guideline recommendations Twelve key recommendations have been identified. Each is summarized in a single sentence.
Statements have been extensively discussed and revised with the IGDG to ensure clarity and
consistency. Thesewill be translated across several languages to support widespread adoption using
forwards and backwards translation to ensure cross-cultural and cross-language relevance.

Rating of evidence and
recommendations

Guidelines identified by the systematic review underwent quality assessment by two reviewers
according to the AGREE-II framework. The strength of recommendation has been considered for
each included statement and stratified as Essential (baseline measures that should be implemented
as a priority) or Desirable (some hospitals may lack these resources at present, but should plan for
future implementation). As no new primary literature was included, and no meta-analysis was
undertaken, rating of evidence according to its quality or reliability was not undertaken.

Peer review Themanuscript describing the development of the guideline has been submitted for consideration by a
peer-reviewed journal.

Guideline expiration and updating The manuscript includes the expiration date for the guideline (2026).
Financial support and sponsoring

organization
Financial support for the development of this guideline from charitable organizations has been

reported transparently in this manuscript.

IGDG, international guideline development group; LMIC, low- or middle-income country.
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The full methodology of analysis and processing of recommenda-
tions is reported in Appendix S3.

Shortlisting of recommendations
The longlist of recommendations was circulated within the IGDG
for assessment using a standardized feedback form. Development
group members were asked to identify recommendations with
low relevance to care delivery in LMICs and to consider whether
the recommendation was likely to have a direct impact on risk
of mortality. A recommendation was removed when at least
two members identified it as having low relevance and/or low
importance.

Delphi prioritization process
A four-round Delphi prioritization process was preplanned to
consist of two consensus voting rounds and two rounds of
face-to-face discussion with the IGDG. The full methodology
for the prioritization process is presented in Appendix S4. While
respondents from any country were allowed to complete the
round 1 voting, only responses from LMICs were included in pre-
defined stopping rules. Responses fromHICs were collected as an

exploratory comparator only. Only complete responses were in-
cluded in analysis.

Stratification of recommendations
Recommendations were designated as either:

1. Essential: the IGDG agreed that these recommendations are
baseline measures required for safe surgery and should be im-
plemented as a priority across all hospitals performing EGS; or

2. Desirable: the IGDG recognized that at present some hospitals
lack resources needed to implement these recommendations
but agreed that all hospitals performing surgery should work
towards implementation in the future.

Results
Fifty-six surgeons and four anaesthetists from 12 LMICs were
represented in the IGDG (Appendix S1). A summary of adherence
to International Standards for Clinical Practice Guidelines is
provided in Table 1.

Additional records
through other

sources n = 173

Records identified
through database

searching n = 7424

Records after duplicates removed n = 6911

Titles screened
n = 6911

Abstracts screened
n = 1068

Full-text records screened
for eligibility n = 70

Records included in
analysis n = 38

Records excluded n = 5843

Records excluded
118 procedure-specific
11 patient-specific
166 disease/injury-specific
601 contained no recommendations
102 unrelated to EGS n = 998
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Records excluded
2 procedure specific
2 patient specific
5 disease/injury specific
18 contained no recommendations
5 unrelated to EGS n = 32

Fig. 1 PRISMA flowchart for guidelines identified in systematic review

EGS, emergency general surgery.
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Systematic review

Round 1: Online voting by 410 clinicians (219 LMIC respondents) from 50 countries

Round 2: Face-to-face meeting of international guideline development panel (45 LMIC clinicians)

Round 3: Online summary of voting results and re-voting (77.5% retention rate)

Round 4: Final face-to-face meeting of international guideline development panel

Essential and desirable
recommendations
discussed and confirmed

Final wording revised for
all recommendations to
ensure consistency

Final recommendations:
All patients (8 essential,
1 desirable)
Critically unwell patients
(3 essential)

10 recommendations
were combined into 4
new recommendations
and accepted
8 recommendations
were accepted with
rewording

11 recommendations
met criteria for
‘essential’

1 recommendation met
criteria for ‘desirable’

Ranking voting and
patterns in HICs versus
LMICs, and Free-text
comments used to inform
round 4 discussion

1 recommendation was
eliminated but used in
stratification of final
guideline 3 guidelines
were eliminated

12 recommendations taken
through to next round

7 recommendations 
were thought relevant by
< 95% of LMIC
respondents or < 90%
rural respondents are
were dropped

10 recommendations 
were current practice for
> 95% LMIC respondents
and were dropped

22 recommendations taken
through to next round

Extraction: 1760 unique
recommendations
extracted from 38

guidelines, of which 1396
met inclusion criteria

Longlisting: after iterative
thematic analysis and
combination to reduce

redundancy 167
recommendations were

defined across 16 themes
in 4 domains

Shortlisting: 99
recommendations were
deemed by the panel to
have low relevance to

LMICs. After final thematic
analysis, 39 shortlisted

recommendations
remained

Fig. 2 Overview of global guidelines development process

LMIC, low- or middle-income country; HIC, high-income country.
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Systematic review
Of 6911 titles screened, 38 full-text guidelines were included
(Fig. 1). A summary of features of included guidelines is presented
in Table S1. Only two guidelines originated from and/or had
authors from LMICs22,23. Only nine (23.6 per cent) scored 5 or
more out of 7 on the quality rating from the AGREE-II instrument.

Longlisting of recommendations
In total, 1760 unique recommendations were extracted, of which
1396 met the eligibility criteria. A total of 16 themes across four
thematic domains were identified (Table S2). After iterative the-
matic analysis, 167 recommendations were defined within four
thematic domains (Table S3):

1. Triage and transfer (12 recommendations).
2. Workforce (48 recommendations).
3. Clinical care (101 recommendations).
4. Clinical governance (6 recommendations).

Shortlisting of recommendations
Ninety-nine recommendations were deemed to be of very low re-
levance and/or importance to LMICs by two or more reviewers,
and were thus excluded. A final round of thematic analysis was
undertaken of the remaining 68 recommendations (Table S4),
from which 39 (Table S5) entered the first round of Delphi prioriti-
zation: triage and transfer (one recommendation); workforce
(seven recommendations); clinical care (29 recommendations);
and clinical governance (two recommendations).

Delphi prioritization process
The results and flow through each Delphi voting round are
shown in Fig. 2. Figure 3 shows the geographical spread of respon-
dents, including 219 (53.4 per cent) respondents working in 50
LMICs. The majority of respondents were consultant surgeons

(276 (67.3 per cent)) or trainee surgeons (109 (26.6 per cent)),
and 25 responses were also received from a mix of other surgical
providers, nursing staff, anaesthetists, patients, hospital man-
agers, and Ministry of Health officials. Prioritization was per-
formed by respondents from both urban (343 (83.7 per cent))
and rural (67 (16.3 per cent)) areas, public (329 (80.2 per cent))
and private or mixed providers (81 (19.8 per cent)), and from
both large (more than 500 beds; 231 (56.3 per cent)) and smaller
(fewer than 500 beds; 179 (43.7 per cent)) hospitals.

The results of round 1 voting can be found in Table S6.
Seventeen recommendations did not meet the required level
of relevance (n= 7) or represented current practice (n= 10) and
were dropped. Discussion and modifications from round 2 are
summarized in Table S7. Following discussion, recommendations
were stratified into two groups:

1. Relevant to the care of all emergency general surgical patients.
2. Relevant to the care of the critically unwell EGS patient

(according to physiological criteria or a risk-scoring system).

Twelvemodified recommendationswere therefore put forward
for round 3 consensus voting, the results of which are provided in
Table S8. All 12 recommendations from round 3 consensus voting
were accepted (following refinement of wording, Table S9) by the
IGDG for inclusion in the final global guidelines.

Stratification of recommendations
The IGDG agreed upon a final list of 11 essential and one desirable
clinical recommendation (Table 2). The final guidelines included
two triage and transfer, four workforce, five clinical care, and
one clinical governance recommendation. A majority of IGDG
members (35 of 45 (77.8 per cent)) agreed that the inclusion of
10–12 recommendations would be acceptable across hospitals
with variable resourcing. The IGDG agreed that the guidelines

Participants

High income

Low-middle income

30–40
20–39
15–19
10–14
7–9
5–6
3–4
1–2
20–30
15–19
11–14
9–10
7–8
5–6
3–4
1–2

Fig. 3 Countries represented in round 1 voting

Participating low- and middle-income countries (LMICs) are marked in red/orange, and high-income countries in blue/green.
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would be reviewed in 5 years (i.e. 2026) to allownew evidence to be
incorporated.

Discussion
This international guideline development process has prioritized
12 recommendations to support emergency surgical care across
all hospitals and setting. The process was developed and deliv-
ered in collaboration with surgeons and anaesthetists around
the world according to a validated methodology. It used
International Standards for Clinical Practice guidelines to inform
its development and is reported according to best practice frame-
works. Recommendations were made for all EGS patients, and
a subset for patients identified as critically unwell according
to established risk-scoring systems. This provides a practical
framework to strengthen surgical systems around the world
and can complement other policy efforts such as national surgi-
cal, obstetric, and anaesthesia planning.

The perioperative death of surgical patients is amajor global pub-
lic health issue, with a disproportionate incidence in LMICs13,24. This
includes young patients, which has significant economic, social,
and political consequences25–28. The patients in the highest risk
group are those undergoing emergency surgery10,11,16, and thus
practical methods aimed at reducing perioperative death are
urgently required. While the guidelines do not aim to cover all
aspects of delivering an emergency surgical service, they target
areas that can be applied across all settings and that are likely to
have the greatest impact on perioperative mortality.

Several guidelines for care of EGS patients exist, as identified in
our systematic review.However, only two includedauthors or orga-
nizations from low-resource settings22,23. Unlike many guidelines,
which are based upon high-level evidence, existing recommenda-
tions for EGS were generally best-practice statements and few
had undergone randomized evaluation. In addition, the AGREE-II
quality assessment identified a relative paucity in the quality
and transparency of reporting21. By excluding recommendations
with very low relevance to LMICs, consulting broadly across 50
LMICs, and co-development with a representative IGDG, these
guidelines have been designed for use by all surgical care provi-
ders8. This includes those working in resource-constrained, and
rural or remote settings.

There are few examples where the clinical impact of guidelines
for emergency surgery have been evaluated. The EPOCH trial (22
754 patients from the UK) tested the impact of implementing a
bundle of perioperative interventions on risk of death following
emergency laparotomy29. That no survival benefit was observed

may have been due to low overall uptake of recommendations
within the care bundle. The authors suggested that practice
change is not possible in emergency surgery without dedicated
time, financial support, and human resourcing30. This is likely to
be even more apparent in LMICs, where health systems are often
already under severe pressure.

This study has several limitations. First, it is possible that
some non-indexed, non-English language, or recent guidelines
(i.e. after 1 January 2020) were missed in the systematic search
strategy. The authors attempted to minimize this by working with
international collaborators to identify additional relevant guide-
lines from their local settings and searching the grey literature.
Second, there was a high level of redundancy between recommen-
dations identified, withmany combined according to theme during
iterative analysis cycles.While we attempted to preservemeaning,
this may have led to some changes in the depth and content of
recommendations. Third, the loss of 22.5 per cent of respondents
between rounds 1 and 3 of consensus voting may have introduced
some attrition bias. This rate is comparable to examples from
opinion leaders in this area such as Core Outcome Measures in
Effectiveness Trials (COMET), and is unlikely to havehada substan-
tial impact on the results of online voting rounds18,31–33. Several
other measures were implemented to otherwise minimize bias;
anonymity was ensured to minimize social desirability bias, and
random ordering was used to avoid primacy bias. Fourth, none
of the included recommendations has been formally tested within
randomized trials. Finally, responses were received from 50 LMICs
representing surgeons and countries that are likely to be research
active within our network.While thismight limit the generalizabil-
ity to the very lowest resourced hospitals, special attention was
paid by the IGDG to ensure wording the final recommendations
could be adapted to local contexts (e.g. ‘the most senior surgeon
and anaesthetist available’ does not stipulate consultant/attending
input, which may be unachievable in some settings).

Despite these limitations, this robust, inclusive, and diverse
process maximized the collective experience of frontline global
surgeons to prioritize high-yield improvement measures in the
setting of EGS. Future research is now required to test and imple-
ment the effectiveness of these new global guidelines at a cluster
(hospital level), learning from implementation science and behav-
ioural change theory.

Collaborators
J. C. Glasbey (joint lead author), R. Moore (joint lead author),
A. Ademuyiwa, A. Adisa, B. Biccard, S. Chakrabortee, D. Ghosh,

Table 2 Global guidelines for Emergency General Surgery

Recommendations for all patients admitted under Emergency General Surgery
1. Local hospital networks should have systems in place for timely transfer of patients needing higher levels of care Essential
2. Pathways should be established for patients who require a CT scan Desirable
3. A structured handover should take place between surgical teams to facilitate prioritization of theatre cases and review of
critically unwell patients

Essential

4. Patients who may require emergency surgery should be discussed with a senior surgeon Essential
5. The WHO Surgical Safety Checklist should be used for all procedures in theatre Essential
6. Patients should undergo close observation for 2–4 h after anaesthesia Essential
7. Emergency patients should have early warning scores performed routinely and should be escalated in case of deterioration Essential
8. Emergency patients should be discharged with amedical plan that includes advice on how to seek help in case of deterioration Essential
9. Major morbidity and mortality should be discussed in a formal meeting Essential

Recommendations for critically unwell patients with a high predicted risk of death*
10. Critically unwell patients should be high priority for operating theatre time Essential
11. Surgery for critically unwell patients should be supervised by the most experienced surgeon and anaesthetist available Essential
12. Following surgery, critically unwell patients should receive the highest level of care available Essential

*According to physiological criteria, or a risk scoring system
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E. Harrison, C. Jones, M. C. Lapitan, I. Lawani, D. Morton,
F. Ntirenganya, M. Maimbo, J. Martin, A. Maxwell, D. Morton,
D. Nepogodiev, T. Pinkney, A. Ramos-De la Medina, A. U. Qureshi,
J. Simoes, S. Tabiri, A. Bhangu (overall guarantor), F. A. Abantanga,
A. Abass, B. Abdul-Majeed, L. Abdur-Rahman, P. Abgenorku,
D. Acquah, L. Adam-Zackaria, R. Adebisi, A. Ademuyiwa,
A. Adewunmi, A. Adisa, D. Alderson, M. Anab, N. A. Ardu-Aryee,
J. Arthur, A. Bhangu, B. Biccard, S. Chakrabortee, C. Dally,
S. Debrah, F. Moïse Dossou, T. Drake, I. Fuseini, R. Ganiyu,
O. J. Garden, D. Ghosh, J. Glasbey, F. Gyamfi, A. Gyedu,
S. Habumuremyi, P. D. Haque, E. Harrison, L. H. Miguelena,
A. Hesse, R. Hussey, A. Imanishimwe, J. De La Croix A. Ingabire,
A. Isaka, S. Knight, D. Kolbilla, M. C. Lapitan, I. Lawani, R. Lilford,
J. Martin, M. Mbambiko, R. Mittal, R. Moore, M. Morna,
D. Morton, V. Msosa, J. Musowoya, D. Nepogodiev, C. Newton,
A. Nganwa, N. Nhlabathi, J. Nkrumah-Mills, F. Ntirenganya,
G. Nyarko, B. O. Appiah, J. L. Olory-Togbe, F. Owusu, T. Pinkney,
A. U. Qureshi, D. Ramatu, A. Ramos-De la Medina, B. Ribeiro,
H. K. Salem, C. Shaw, J. Simoes, M. Smith, A. Suroy, S. Tabiri,
E. Williams, E. Yenli, A. Yifieye, J. Yorke, S.-D. Ziblim.
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