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a b s t r a c t 

Stress ulcers is a common complication in critically ill patients, associated with increased mortality risk and pro- 
longed intensive care unit stay. In recent years, several large-scale clinical studies on risk factors, prevention, and 
treatment of stress ulcers have provided new evidence for guideline development. Moreover, the lack of standard- 
ized protocols for the prevention and treatment of stress ulcers in clinical practice underscores the urgent need 
for authoritative guidelines to address inconsistent in management strategies. Accordingly, the Chinese Society 
of Critical Care Medicine established a multidisciplinary expert panel to develop the “Guidelines for the Prevention 

and Treatment of Stress Ulcers in Critically Ill Patients(2026) ”. Following the Grading of Recommendations Assess- 
ment, Development and Evaluation (GRADE) methodology, the guideline formulation process involved proposing 
clinical questions, literature retrieval and screening, meta-analysis and evidence synthesis, initial formation of 
recommendation items, panel reviews, three rounds of remote meetings, four rounds of face-to-face meetings, 
manuscript revisions, and final approval by the Standing Committee of the Society. The guidelines were finalized 
in the form of 23 evidence-based recommendations. These guidelines cover key aspects of stress ulcer manage- 
ment, including risk factors, prevention, treatment, and adverse effects of acid-suppressive drugs. The aim is to 
provide evidence-based guidance for healthcare professionals and promote standardized clinical management of 
stress ulcers in adults. 
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Stress ulcers, characterized by acute gastrointestinal mu-
osal erosion, ulceration, and secondary bleeding, is induced
y stressors. Evidence indicates that 75%–100% of patients
ndergoing endoscopic examination within 72 h of onset ex-
ibit gastric mucosal lesions, with 1%–17% progressing to stress
lcers accompanied by bleeding.[ 1 ] While prophylactic acid-
uppressive therapy may mitigate the risk of stress ulcers and
evere gastrointestinal bleeding, it is associated with an in-
reased risk of Clostridium difficile infection and ventilator-
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ssociated pneumonia.[ 2–4 ] Furthermore, considerable hetero-
eneity exists in clinical practices regarding the selection of
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lcer prophylaxis.[ 5 , 6 ] Therefore, the Expert Working Group of
he Chinese Society of Critical Care Medicine (Beijing, China)
ormulated guidelines to standardize the clinical management
f stress ulcers in critically ill patients. By integrating the latest
vidence and expert consensus, the objective of these guidelines
s to provide evidence-based recommendations for the diagnosis,
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Table 1 

GRADE framework for assessing the quality of evidence. 

Assessment domain Criteria 

Methodology • High: randomized controlled trials (RCTs), 
observational studies with an upgraded 
quality of 2 levels 

• Moderate: RCTs with a downgrading quality 
of 1 level or observational studies with an 
upgrading quality of 1 level 

• Low: RCTs with a downgrading quality of 2 
levels or observational studies. 

• Very low: RCTs with a downgrading quality of 
3 levels, observational studies with a 
downgrading quality of 1 level, case series, 
expert opinions, or others 

Downgrading factors • RCTs with a high possibility of bias 
• Inconsistent results, including subgroup 

analyses 
• Indirect evidence (different populations, 

interventions, controls, outcomes, 
comparisons) 

• Inaccurate results 
• High possibility of reporting bias 

Upgrading factors • Large effects with an upgrading quality of 1 
level (direct evidence, relative risk > 2 with no 
suspected confounding factors) 

• Larger effects with an upgrading quality of 2 
levels (direct evidence, relative risk > 5 and no 
confounding factors affecting validity) 
Dose–response relationship 

GRADE, Grading of Recommendations Assessment; Development, and Evalua- 
tion; RCT, Randomized controlled trial. 
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ethodology 

orking group and development process 

The process was initiated by the Chinese Society of Criti-
al Care Medicine, and these guidelines were collaboratively
eveloped by 22 multidisciplinary experts specializing in crit-
cal care medicine, health statistics, evidence-based medicine,
nd medical informatics. The working group, established in
arch 2023, formulated the “Guidelines for the Prevention

nd Treatment of Stress Ulcers in Critically Ill Patients ”. The
uidelines were registered on the International Practice Guide-
ines Registry and Transparency Platform (Registration No.:
REPARE-2024CN873). The final version was rigorously devel-
ped through sequential phases: kick-off meetings; clinical ques-
ion formulation; comprehensive literature search and screen-
ng; meta-analysis and evidence synthesis; preliminary recom-
endation drafting; iterative peer review by the working group;

hree virtual and four face-to-face meetings; draft revisions; and
ulminating in a formal vote by standing committee members
f the Society. 

ormulation of clinical questions 

The working group identified high-priority clinical questions
y reviewing recent advances in domestic and international lit-
rature, relevant guidelines, consensus statements, and clinical
ractices. Key domains encompassed the definition, epidemi-
logy, pathogenesis, risk factors, prevention, and treatment of
tress ulcers, alongside adverse effects of acid-suppressive drugs.
ll clinical questions were structured using the PICO framework,
pecifying: Participants (Populations), Interventions (Interven-
ions), Comparisons (Controls), and Outcomes (Outcomes). This
ethodology established explicit inclusion/exclusion criteria

or literature retrieval and guided the selection of clinical stud-
es for evidence synthesis. 

ystematic review and meta-analysis 

Working group members systematically searched English
atabases (PubMed, Cochrane Library, Embase, Web of Science)
nd Chinese databases (Wanfang, China National Knowledge In-
rastructure [CNKI], VIP [also known as Chinese Scientific Jour-
al Database]) in accordance with PICO principles. The search
eriod spanned from January 1973 to March 2024. Search terms
ncluded abbreviations and full nomenclature for “stress ul-
er ”, “acute gastric mucosal lesions ”, “acute gastric mucosal ero-
ion ”, “acute gastric mucosa injury ”, “stress-related mucosal dis-
ase ”, “upper gastrointestinal bleeding (UGIB) ”, “gastrointesti-
al bleeding ”, and “gastrointestinal hemorrhage ”. 

Literature retrieval adhered to the Preferred Reporting Items
or Systematic Reviews and Meta-Analyses (PRISMA) statement,
ith identification, screening, and inclusion processes following

he PRISMA flowchart. Systematic reviews, clinical trials, and
etrospective cohort studies were prioritized, whereas case se-
ies and case reports were excluded. Three independent working
roup members screened articles for relevance. 

Eligible full texts were assessed using predefined inclusion
nd exclusion criteria. Studies exclusively involving adult pa-
ients (aged ≥ 18 years) were included. Studies failing to report
538
ntensive care unit (ICU) admission status, therapeutic interven-
ions, or mortality data were excluded. As the working group
ocused on critically ill adults, pediatric populations were ex-
luded. Consequently, recommendations apply solely to criti-
ally ill adults; extension to pediatric populations necessitates
edicated literature searches and evidence evaluation. Given the
ynamic nature of evidence on stress ulcers diagnosis, preven-
ion, and treatment, these guidelines maintain a validity period
f 5 years. 

ormulation of recommendations 

The strength of recommendations is determined based on
he quality of evidence, assessed using the Grading of Recom-
endations Assessment, Development, and Evaluation (GRADE)

ramework. This system classifies evidence certainty from high
o very low ( Tables 1 and 2 ). 

vidence grading 

The GRADE methodology evaluates the certainty of evidence
ccording to five key criteria: (1) risk of bias; (2) inconsistency;
3) indirectness; (4) imprecision; and (5) publication bias. The
RADE evidence certainty classification is detailed in Table 1 .
igh-certainty evidence derived from randomized controlled

rials (RCTs) may be subject to downgrading based on factors
utlined in Table 1 . Conversely, low-certainty evidence origi-
ating from observational studies can be elevated through the
pgrading factors specified in Table 1 . 

ecommendation levels 

The GRADE methodology classifies recommendations into
trong or Weak, with factors influencing this determination de-
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Table 2 

Determinants of recommendation levels. 

Considered questions Recommendation process 

High or moderate 
quality evidence 

Higher evidence quality increases the likelihood of 
a strong recommendation. 

Certainty of 
risk/benefit and 
burden 

Greater difference between the intervention and 
control groups denotes greater certainty of the 
difference and increases the likelihood of a strong 
recommendation. 
Smaller net benefit indicates less certainty of the 
benefit and increases the likelihood of a weak 
recommendation. 

Certainty and 
similarity of effects 

Greater certainty or similarity of effects increases 
the likelihood of a strong recommendation. 

Cost of expected 
benefit 

Lower cost in the intervention group compared 
with the control group (i.e., fewer resources 
consumed) increases the likelihood of a strong 
recommendation. 

Table 3 

Good Practice Statement criteria. 

Index Criteria 

1 Is this statement clear and performable? 
2 Is this recommendation necessary? 
3 Is the net benefit (or harm) explicit? 
4 Is it difficult to collect and summarize evidence? 
5 Is the recommended reason explicit? 
6 Is it better than the GRADE method? 
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ailed in Table 2 . The working group assigns recommendation
evels based on the quality of the evidence, the risk/benefit ra-
io of the intervention, the certainty of the outcomes, resource
vailability, and the feasibility and acceptability of the inter-
ention. An intervention demonstrating a clear preponderance
f benefits over harms warrants a Strong Recommendation. Con-
ersely, an intervention where benefits likely outweigh harms,
ut substantial uncertainty exists (e.g., due to low-quality ev-
dence) is classified as a Weak Recommendation. In instances
here the evidence on benefits or risks cannot be adequately

ynthesized or assessed using the GRADE framework, the work-
ng group formulates and presents Good Practice Statements
GPS). The criteria for formulating GPS are described in Table 3 .

xpert voting 

The working group formulated draft recommendations fol-
owing discussion via remote or in-person meetings. Subse-
uently, all members participated in an anonymous vote via
uestionnaire to indicate approval, opposition, or abstention.
 recommendation was accepted only if it achieved a minimum
articipation rate of 75% and secured at least 80% support. In
ase consensus was not reached after three voting rounds, partic-
pants submitted written feedback. The working group consid-
red this feedback to determine whether the recommendation
arrants revision or rejection. 

verview of Stress Ulcers 

efinition, classification, and epidemiology of stress ulcers 

tress related mucosal disease (SRMD)/Stress ulcer (SU) 

Stress ulcer, also clinically termed SRMD, refers to a se-
ies of acute gastrointestinal mucosal lesions —including ero-
ions, ulcerations, and hemorrhage —that occur under condi-
539
ions of severe physiological stress, such as major trauma, com-
lex surgery, or critical illness. Endoscopically, these manifesta-
ions may present as acute gastric mucosal lesions, acute erosive
astritis, acute hemorrhagic gastritis, or peptic ulcers.[ 7 ] 

tress ulcer bleeding (SUB) 

SUB refers to gastrointestinal hemorrhage resulting from
rosion of submucosal vessels by the aforementioned mucosal
esions. It typically manifests clinically as hematemesis, me-
ena, or bloody stools and represents a severe complication of
RMD/stress ulcer. Stress ulcer bleeding can be categorized into
hree types: stress ulcer with covert bleeding, stress ulcer with
vert gastrointestinal bleeding, and stress ulcer with severe gas-
rointestinal bleeding. The incidence of covert bleeding is ap-
roximately 15%–50%, overt bleeding manifested as hemateme-
is or melena occurs in about 1.5%–8.5% of cases, while severe
astrointestinal bleeding requiring vasopressor support or en-
oscopic intervention has an incidence of approximately 1%–
%.[ 7 ] The classification and incidence of stress ulcer bleeding
n critically ill patients are summarized in Table 4 . 

tress ulcer with perforation 

Stress ulcer with perforation, the most severe mechanical
omplication of stress ulcer, refers to the progression of ulcer
epth penetrating the entire wall of the stomach or duodenum,
eading to the leakage of gastrointestinal contents into the peri-
oneal cavity. Clinically, it presents as sudden severe abdominal
ain, board-like rigidity, and signs of acute peritonitis and sep-
ic shock. Although less common than bleeding, this condition
s extremely critical and can rapidly exacerbate systemic infec-
ion and multiple organ failure, with a mortality rate as high as
0%.[ 8 ] 

Stress ulcer and its complications pose a significant threat
o the overall outcomes of critically ill patients and serve as an
mportant marker of poor clinical prognosis. Stress ulcer is as-
ociated with increased mortality risk and prolonged ICU stays
n critically ill populations.[ 9 ] Patients experiencing clinically
ignificant gastrointestinal bleeding within the ICU exhibit sub-
tantially higher mortality compared with non-bleeding coun-
erparts (49% vs. 9%, respectively).[ 10 ] A multinational study
ncluding 1034 critically ill patients across 97 ICUs in 11 coun-
ries demonstrated clinically significant gastrointestinal bleed-
ng in 2.6% of subjects, with an unadjusted mortality odds ratio
OR) of 3.7 (95% confidence interval [CI]: 1.7–8.0) and an ad-
usted OR of 1.7 (95% CI: 0.7–4.3).[ 11 ] The classification and
ncidence of stress ulcers in critically ill patients are listed in
able 4 . 

athogenesis of stress ulcers 

The pathogenesis of stress ulcers is illustrated in Figure 1 .[ 12 ] 

athogenesis is attributed to augmentation of mucosal injury
actors; activation of the sympathetic nervous system elevates
atecholamine release, inducing vasoconstriction, hypovolemia,
nd reduced cardiac output. Concurrently, impaired synthe-
is of pro-inflammatory cytokines and nitric oxide diminishes
astric mucosal perfusion. This visceral hypoperfusion com-
romises gastrointestinal motility, delaying the clearance of
cidic contents and other luminal irritants. Prolonged expo-
ure to gastric acid consequently increases the risk of ulcer-
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Table 4 

Classification and incidence of stress ulceration in critically ill patients. 

Classification Definition Incidence 

Stress ulcer with covert bleeding Fecal occult blood test positivity 15%–50% 

Stress ulcer with clinically significant gastrointestinal bleeding Vomiting blood, black stools, or bloody fluid from gastrointestinal decompression 1.5%–8.5% 

Stress ulcer with massive gastrointestinal bleeding Clinically significant gastrointestinal bleeding within 24 h with one or more of the 
following: 
• Decrease in systolic blood pressure, mean arterial pressure, or diastolic blood 

pressure > 20 mmHg 
• Orthostatic hypotension (change in systolic blood pressure of > 10 mmHg) or 

orthostatic tachycardia (increase in pulse rate by 20 beats/min) 
• Decrease in hemoglobin level > 2 g/dL 
• More than two units of red blood cell transfusion 
• Requiring vasopressors or invasive interventions (e.g., endoscopic procedures) 

1%–3% 

Figure 1. Pathogenesis of stress ulcers. 

540



Y. Kang, X. Guan and D. Chen Journal of Intensive Medicine 6 (2026) 537–556

a  

a  

c  

i  

i  

h  

h  

b  

r  

b  

c  

i  

b  

d  

i  

p  

r  

t  

i

R

 

w

 

b  

d  

h  

q  

m
 

t  

t  

t  

i  

t
 

i  

i  

n
1  

a  

9  

t  

1  

a  

h  

h  

m  

t  

a

 

s  

 

s  

n  

r
 

m  

C  

o  

t  

p  

b
 

c  

c  

f  

9  

c  

s  

g
1  

C  

t
0  

c  

i  

l  

A  

p  

n  

s  

i
1  

c

 

u  

t

 

s  

g  

t  

d
 

o  

e  

c
p  

N  

i  

b  

m  

d
 

i  

i  

t  

t
2  

a  

f
1  

a  

u  

u  

s  

s  
tion. In addition, the pathogenesis of stress ulcers is associ-
ted with impairment of mucosal defense layers; gastric mu-
osal integrity is maintained by protective elements includ-
ng prostaglandins, the mucin glycoprotein layer, bicarbonate
ons, trefoil factor family (TFF) peptides, phospholipids, and
eat shock proteins (HSPs, notably HSP70). Prostaglandins en-
ance mucosal blood flow while stimulating mucus and bicar-
onate secretion, thereby promoting epithelial proliferation and
epair. The mucin glycoprotein layer functions as a physical
arrier to hydrogen ion diffusion and retains bicarbonate, lo-
ally neutralizing gastric acid. In critical illness, shock, severe
nfection, bile reflux, or toxin exposure, this protective mucin-
icarbonate barrier is disrupted. Resultant local gastric wall aci-
osis, increased free radical generation, diminished acid buffer-
ng capacity, reduced mucus/bicarbonate secretion, and im-
aired epithelial restitution collectively facilitate increased ret-
ograde diffusion of H+ ions. This process culminates in struc-
ural compromise of the epithelial barrier and gastric mucosal
njury. 

isk Factors for Stress Ulcers 

Question 1: Which patient-related factors are associated

ith stress ulcer (or bleeding) in critically ill patients? 

Recommendation: High-risk factors for stress ulcer (or
leeding) in critically ill patients include male sex, coagulation
ysfunction, shock, and acute coronary syndrome, as well as
igher Simplified Acute Physiology Score II (SAPS II) and Se-
uential Organ Failure Assessment (SOFA) scores (Weak recom-
endation, low-quality evidence). 
Rationale: Critically ill patients frequently present with mul-

iple risk factors for stress ulcers. From a preventive perspec-
ive, patients admitted to the ICU should undergo early iden-
ification of these factors, and appropriate measures should be
mplemented following a comprehensive evaluation to mitigate
he risk of stress ulcers. 

Evidence summary: A systematic review identified 15 stud-
es reporting risk factors for stress ulcer (or bleeding) in critically
ll patients.[ 11 , 13–26 ] Meta-analysis of 9 studies indicated a sig-
ificantly higher risk in male patients (OR: 1.18, 95% CI: 1.07–
.30).[ 11 , 13–20 ] Meta-analysis of 7 studies demonstrated that co-
gulation disorders substantially increase the risk (OR: 2.13,
5% CI: 1.45–3.11).[ 5 , 17 , 18 , 21–24 ] Meta-analysis of 6 studies iden-
ified shock as an additional high-risk factor (OR: 1.61, 95% CI:
.07–2.41).[ 15 , 18 , 22 , 24–26 ] Other significant risk factors included
cute coronary syndrome (OR: 1.65, 95% CI: 1.41–1.93) [ 17 , 18 ] ,
igher SAPS II score (OR: 1.02, 95% CI: 1.01–1.03),[ 14 , 15 ] and
igher SOFA score (OR: 1.23, 95% CI: 1.02–1.49).[ 11 , 15 ] In sum-
ary, established high-risk factors comprise male sex, coagula-

ion disorders, shock, acute coronary syndrome, SAPS II score,
nd SOFA score. 

Question 2: Which non-pharmacological risk factors are as-

ociated with stress ulcer (or bleeding) in critically ill patients?

Recommendation: We suggest intensive monitoring for
tress ulcer (or bleeding) in critically ill patients receiving re-
al replacement therapy (RRT) or mechanical ventilation (Weak
ecommendation, low-quality evidence). 

Rationale: Iatrogenic interventions during ICU admission
ay elevate the risk of stress ulcer in critically ill patients.
541
linical practice should prioritize minimizing the duration
f such interventions whenever feasible. Early implementa-
ion of protective measures, tailored to the condition of the
atient, is warranted to reduce the risk of stress ulcer (or
leeding). 

Evidence summary: A recent RCT and its secondary analysis
onfirmed RRT as a risk factor for stress ulcer (or bleeding) in
ritically ill patients.[ 11 , 15 ] Meta-analysis of relevant literature
urther substantiated RRT as a significant risk factor (OR: 3.36,
5% CI: 1.88–6.04).[ 11 , 14 , 15 ] Prolonged ICU stay has been asso-
iated with increased risk in retrospective analyses.[ 27–29 ] Three
tudies found no association between parenteral nutrition and
astrointestinal ulcer or bleeding risk (OR: 1.22, 95% CI: 0.92–
.64)[ 17 , 18 , 22 ] . In contrast, a retrospective study conducted by
ook et al.[ 30 ] identified enteral nutrition as a protective fac-
or against gastrointestinal bleeding (OR: 0.30, 95% CI: 0.13–
.67). Meta-analysis of 12 studies revealed no significant asso-
iation between mechanical ventilation and stress ulcers or clin-
cally important bleeding; however, the evidence level remains
ow due to substantial risk of bias.[ 11 , 14–17 , 22–24 , 31–34 ] Notably,
 meta-analysis of 14 studies showed that, compared with no
rophylaxis or prophylaxis with histamine-2 receptor antago-
ists (H2RAs), prophylactic use of proton pump inhibitors (PPIs)
ignificantly reduced the incidence of gastrointestinal bleeding
n mechanically ventilated patients (OR: 0.44, 95% CI:0.19–
.00).[ 18 , 35–47 ] Consequently, intensive monitoring is advised for
ritically ill patients undergoing mechanical ventilation. 

Question 3: Which pharmacological risk factors for stress

lcer (or bleeding) should be prioritized in critically ill pa-

ients? 

Recommendation: We suggest intensive monitoring for
tress ulcer (or bleeding) in critically ill patients receiving
lucocorticoids, anticoagulants, antiplatelet agents, or nons-
eroidal anti-inflammatory drugs (NSAIDs) (Weak recommen-
ation, low-quality evidence). 

Rationale: Certain pharmacotherapies may elevate the risk
f stress ulcer (or bleeding) in critically ill patients experi-
ncing physiological stress. For instance, systemic glucocorti-
oid therapy increases gastric acid and pepsin secretion,[ 48 ] 

otentially exacerbating impairment of the mucosal barrier.
SAIDs may compromise host defense mechanisms by inhibit-

ng prostaglandin synthesis, thereby reducing mucus and bicar-
onate secretion and increasing mucosal vulnerability. Further-
ore, anticoagulants or antiplatelet agents may promote clot
issolution and inhibit platelet aggregation. 

Evidence summary: A meta-analysis of 9 studies exam-
ning glucocorticoid use and stress ulcer (or bleeding) risk
n critically ill patients revealed that glucocorticoid adminis-
ration ( > 200 mg/day hydrocortisone or equivalent) consti-
uted a significant risk factor (pooled OR: 2.02, 95% CI: 1.44–
.84).[ 21 , 49–56 ] An investigation identified long-term NSAID use
s an independent risk factor for gastrointestinal stress ulcer
ollowing hip fracture surgery (OR: 4.321, 95% CI: 1.196–
5.597; P = 0.025).[ 57 ] A multicenter prospective study evalu-
ting 12 potential risk factors determined that anticoagulant
se (heparin or warfarin) increased the incidence of stress
lcer (or bleeding) (OR: 3.3).[ 21 ] A multicenter retrospective
tudy of patients with severe traumatic brain injury demon-
trated that the incidence of UGIB was 25.3% (49/194) in those
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eceiving anticoagulants and 10.9% (133/1222) in those re-
eiving antiplatelet agents; use of these medications was sig-
ificantly associated with stress-related ulcer bleeding (OR:
.458, 95% CI: 0.327–0.643).[ 32 ] A retrospective multicen-
er study reported gastrointestinal bleeding in 7.2% (50/695)
f critically ill patients with coronavirus disease-2019 receiv-
ng anticoagulants, constituting the most frequent hemorrhagic
omplication.[ 58 ] 

revention of Stress Ulcers 

Question 4: Should acid-suppressive drugs be used for the

revention of stress ulcers or UGIB in critically ill patients? 

Recommendation: For critically ill patients exhibiting high-
isk factors for stress ulcers, we suggest using acid-suppressive
rugs for the prevention of stress ulcers or UGIB, in con-
unction with active management of the underlying dis-
ase and stressors (Weak recommendation, moderate-quality
vidence). 

Rationale: Critically ill patients frequently present with
igh-risk factors for stress ulcers, including shock, trauma, sur-
ical procedures, and severe infections. These stressors affect
he central nervous system and gastrointestinal tract, potentially
recipitating excessive gastric acid secretion, acute thrombo-
is of the gastrointestinal mucosal vasculature, and mucosal is-
hemic necrosis. These pathological alterations may culminate
n stress ulcers and UGIB. PPIs, such as omeprazole and lanso-
razole, inhibit gastric acid secretion at the level of the parietal
ell.[ 59 ] Histamine-2 receptor antagonists (H2RAs), such as ran-
tidine and famotidine, suppress gastric acid secretion induced
y gastrin and M-receptor agonists. Both mechanisms effectively
ttenuate gastric acid production, thereby reducing the risk of
tress ulcers in critically ill patients. 

Evidence summary: A meta-analysis encompassing 36 stud-
es demonstrated that prophylactic administration of PPIs or
2RAs in critically ill patients significantly reduced the risk of

tress ulcer or UGIB (OR: 0.43, 95% CI: 0.32–0.56).[ 41 , 42 , 60–93 ] 

owever, prophylactic use did not reduce the risk of all-cause
ortality (OR: 1.05, 95% CI: 0.94–1.16).[ 63 , 68 , 71–73 , 85 , 86 , 90 , 92–97 ] 

ooled results from 15 RCTs indicated that prophylactic ad-
inistration of PPIs or H2RAs did not increase the risk of
neumonia (OR: 1.13, 95% CI: 0.98–1.29) or Clostridium dif-

cile infection (OR: 0.94, 95% CI: 0.57–1.55) in critically ill
atients.[ 41 , 61 , 63 , 66 , 69–74 , 90–92 , 94 , 98 ] 

Question 5: Which acid-suppressive drugs should be used

or the prevention of stress ulcers and UGIB in critically ill

atients? 

Recommendation: We suggest using PPIs for the prevention
f stress ulcers or UGIB in critically ill patients (Weak recom-
endation, moderate-quality evidence). 
Rationale: PPIs specifically target the H+ /K+ -ATPase en-

yme on the membrane of intracellular vesicles within gastric
arietal cells, irreversibly binding to the proton pump and ren-
ering it inactive. This mechanism ensures more complete, po-
ent, and prolonged acid suppression. H2RAs, which inhibit H2 
eceptors on gastric mucosal parietal cells, confer a shorter du-
ation of acid suppression (4–8 h) and exhibit weaker efficacy
ompared with PPIs. For stress ulcer prophylaxis, PPIs are asso-
542
iated with a lower risk of clinically significant gastrointestinal
leeding compared with H2RAs. 

Evidence summary: A meta-analysis of 52 studies showed
hat, compared with H2RAs, prophylactic administration
f PPIs significantly reduced the risk of stress ulcer or
GIB in critically ill patients (OR: 0.52, 95% CI: 0.37–
.74);[ 2 , 18 , 40 , 43 , 61 , 69 , 73 , 96 , 99–142 ] however, it did not reduce
he risk of all-cause mortality (OR: 1.02, 95% CI: 0.82–
.26)[ 96 , 102 , 105 , 111 , 115 , 124 , 131 , 132 , 137 , 140 , 141 ] and pneumonia in
ritically ill patients compared with H2RAs (OR: 1.05, 95% CI:
.80–1.38).[ 18 , 61 , 69 , 96 , 99 , 101 , 103 , 105 , 106 , 111 , 122 , 124 , 131 , 133 , 134 , 136 , 142 ] 

Question 6: Does enteral nutrition reduce the risk of stress

lcers and UGIB in critically ill patients? 

Recommendation: We suggest using enteral nutrition to re-
uce the risk of stress ulcers and UGIB in critically ill patients
ithout contraindications (Weak recommendation, low-quality

vidence). 
Rationale: Early enteral nutrition provides essential nutri-

ional support for critically ill patients and preserves gastroin-
estinal mucosal integrity, thereby enhancing mucosal barrier
unction. This intervention may exert a preventive effect against
tress ulcers and gastrointestinal bleeding. Consequently, en-
eral nutrition should be initiated expeditiously when the clini-
al condition of the patient permits. 

Evidence summary: A meta-analysis incorporating 15 stud-
es demonstrated that enteral nutrition, compared with par-
nteral nutrition, significantly reduced the risk of stress ulcer
r UGIB in critically ill patients without contraindications (OR:
.36, 95% CI: 0.17–0.76).[ 143–157 ] Nevertheless, enteral nutrition
ailed to result in a significant reduction in the risk of all-cause
ortality among critically ill patients (OR: 0.62, 95% CI: 0.27–
.41).[ 143 , 145 , 147 , 152 , 153 , 155–157 ] 

ndoscopic Examination for Stress Ulcers 

Question 7: Is early endoscopic examination recommended

or diagnosing stress ulcers in critically ill patients? 

Recommendation: We recommend against routine endo-
copic examinations for the sole purpose of confirming the
resence of stress ulcers in critically ill patients. However, en-
oscopy should be performed to identify the etiology and pro-
ide endoscopic therapy for massive gastrointestinal bleeding
efractory to medical management (GPS). 

Rationale: Current evidence-based research confirms en-
oscopy as the gold standard for diagnosing acute UGIB. Clin-
cal guidelines for non-variceal upper gastrointestinal bleed-
ng uniformly recommend performing endoscopic procedures
ithin 24 h of bleeding onset in hemodynamically stable pa-

ients without contraindications when feasible. However, this
uidance applies to critically ill patients, whose unique clinical
tatus presents significant challenges for early endoscopic diag-
osis of stress ulcers. Firstly, critically ill patients with stress
lcers frequently exhibit severe comorbidities and poor toler-
nce for endoscopy, substantially increasing procedural risk.
econdly, stress ulcers may be clinically suspected or diagnosed
ased on medical history, established risk factors, and clinical
anifestations.[ 158 , 159 ] Critically, these ulcers typically mani-

est as mucosal erosions with self-limited bleeding amenable to
harmacologic management. Consequently, major Chinese clin-
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cal guidelines do not classify endoscopy as a diagnostic neces-
ity for stress ulcers,[ 158–160 ] emphasizing instead its therapeutic
ole; specifically, endoscopic hemostasis is indicated when phar-
acotherapy fails to control bleeding. Performing gastroscopy

olely for diagnostic confirmation of stress ulcers elevates pa-
ient risk and contradicts the prevailing clinical consensus. En-
oscopic intervention should be reserved for cases of refractory
assive gastrointestinal bleeding, enabling definitive etiologic
iagnosis and targeted hemostatic therapy. 

Evidence summary: Limited literature exists regarding
he endoscopic diagnosis of stress ulcers. A retrospective
tudy evaluating the management of 32 patients with stress
lcer-related major bleeding demonstrated that emergency
ndoscopy, performed alongside aggressive medical ther-
py, clarifies lesion characteristics and guides therapeutic
lanning.[ 161 ] 

anagement of Stress Ulcers 

Question 8: Should gastrointestinal decompression and fast-

ng be recommended for the management of stress ulcers and

GIB in critically ill patients? 

Recommendation 8.1: We suggest performing gastrointesti-
al decompression as appropriate in critically ill patients with
uspected or confirmed stress ulcers and UGIB (Weak recom-
endation, low-quality evidence). 
Recommendation 8.2: We suggest fasting in critically ill pa-

ients with suspected or confirmed stress ulcers and active UGIB.
he duration of fasting should be determined based on clinical
ssessment, with early resumption of oral feeding considered
or low-risk patients (Weak recommendation, low-quality evi-
ence). 

Rationale: Gastrointestinal decompression is typically indi-
ated for critically ill patients with stress ulcers and UGIB. This
ntervention reduces intraluminal pressure, thereby mitigating
isks of emesis, gastric distension, and gastroesophageal reflux.
onitoring effluent volume and characteristics provides essen-

ial data for assessing disease progression. Fasting reduces me-
hanical and chemical irritation of the gastrointestinal mucosa
nd decreases intestinal motility. This approach alleviates gas-
rointestinal burden, prevents bleeding exacerbation, and facil-
tates mucosal recovery. 

Evidence summary: Regarding gastrointestinal decompres-
ion, one RCT demonstrated that continuous decompression
ombined with nasogastric feeding effectively monitored bleed-
ng activity, reduced rebleeding risk, and significantly improved
herapeutic outcomes in UGIB.[ 162 ] However, high-quality clin-
cal research evidence regarding the optimal range for specific
egative pressure settings in gastrointestinal decompression is
urrently lacking. Based on clinical principles and pathophys-
ological mechanisms, it is generally accepted that the nega-
ive pressure should not be set too high, in order to prevent
he gastric mucosa from being drawn into and adhering to
he tube opening due to excessive suction force. This precau-
ion helps avoid mechanical injury and microvascular rupture,
hereby reducing the risk of exacerbating bleeding or caus-
ng poor drainage. A meta-analysis indicated that, compared
ith prolonged fasting, initiating oral intake within 24 h post
emostasis in acute non-variceal UGIB did not increase rebleed-
ng rates (OR: 0.87, 95% CI: 0.47–1.647) or mortality (OR:
543
.46, 95% CI: 0.19–1.08), while significantly reducing hospi-
al length of stay (mean difference [MD]: − 2.40 days, 95% CI:
 2.43 to − 0.12).[ 163 ] A recent large observational study further
upported the finding that fasting durations ≤ 24 h in acute non-
ariceal bleeding were not associated with increased rebleeding
isk, and shorter fasting durations correlated with reduced hos-
italization duration and costs.[ 164 ] However, the current evi-
ence base is limited by low methodological quality and small
ample sizes. High-quality, large-scale, multicenter RCTs are
arranted to further validate the efficacy and safety of early
ral feeding. 

Question 9: Should gastric mucosal protectants be recom-

ended for the treatment of stress ulcers and UGIB in critically

ll patients? 

Recommendation: Current evidence is insufficient to sup-
ort the routine recommendation of gastric mucosal protectants
or critically ill patients with suspected or confirmed stress ul-
ers and UGIB (GPS). 

Rationale : Gastric mucosal protectants enhance mucosal de-
ense by strengthening the cellular barrier of the stomach and
uodenum and the mucus-bicarbonate barrier. This is achieved
hrough binding to pepsin to inhibit its activity, stimulating
rostaglandin E2 synthesis, and forming a protective layer over
lcerated surfaces, thereby promoting epithelial regeneration.
dditionally, these agents reduce hydrogen ion back-diffusion

nto the mucosa, protecting it from damage by gastric acid
nd pepsin. Factors such as epidermal growth factor and ba-
ic fibroblast growth factor further contribute to ulcer healing.
evertheless, robust clinical evidence supporting their efficacy

pecifically for stress ulcer and UGIB in critically ill patients re-
ains limited. 
Evidence summary: While gastric mucosal protectants are

linically employed for gastric and duodenal ulcer management,
vidence regarding their effectiveness for stress ulcers and UGIB
n critically ill populations is lacking. 

Question 10: Should PPIs be recommended for the treatment

f stress ulcers and UGIB in critically ill patients? 

Recommendation: We recommend using PPIs in critically
ll patients with suspected or confirmed stress ulcers and UGIB
Strong recommendation, high-quality evidence). 

Rationale: PPIs act by irreversibly inhibiting the H+ /K+ -
TPase (proton pump) in gastric parietal cells. Physiological
cid secretion is regulated through neurocrine (neurotransmit-
ers), endocrine (gastrin), and paracrine (histamine, somato-
tatin, prostaglandins) pathways, all converging to stimulate
he proton pump. By blocking this final common pathway, PPIs
chieve potent and sustained acid suppression while reducing
epsin output. This mechanism renders PPIs particularly effec-
ive for patients at high risk of rebleeding, such as those with
ctive endoscopic bleeding, visible vessels, or ulcers with ad-
erent clots, and those with perforation 

Evidence summary: A meta-analysis demonstrated that
herapy with PPIs significantly reduces the risks of rebleeding
OR: 0.57, 95% CI: 0.44–0.73), blood transfusion (requirement
OR: 0.67, 95% CI: 0.52–0.85), need for endoscopic therapy
OR: 0.56, 95% CI: 0.42–0.75), and surgical intervention (OR:
.62, 95% CI: 0.45–0.84) in patients with acute UGIB.[ 165 ] Fur-
hermore, a Cochrane Systematic Review indicated that initiat-
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ng treatment with PPIs before endoscopic examination reduces
he requirement for endoscopic hemostasis (OR: 0.68, 95% CI:
.50–0.93).[ 166 ] 

Question 11: Should H2RAs be recommended for the man-

gement of stress ulcers and UGIB in critically ill patients? 

Recommendation: We recommend against the routine ad-
inistration of H2RAs in critically ill patients with suspected or

onfirmed stress ulcers and UGIB. H2RAs may be considered as
n alternative in settings where PPIs are unavailable or inacces-
ible (Weak recommendation, low-quality evidence). 

Rationale: H2RAs exert a significant inhibitory effect on
asal and nocturnal gastric acid secretion in patients with ulcers,
s well as acid secretion stimulated by pentagastrin, histamine,
nd food intake, through competitive blockade of histamine H2
eceptors. Additionally, they demonstrate inhibitory effects on
epsinogen secretion and confer protective benefits against gas-
ric mucosal injury and acute ulcer formation. 

Evidence summary: A meta-analysis demonstrated that
2RAs did not reduce the risk of rebleeding, need for blood

ransfusion, surgical intervention, or all-cause mortality in pa-
ients with acute UGIB.[ 165 ] 

Question 12: Should somatostatin and its analogues be rec-

mmended for the management of stress ulcers and UGIB in

ritically ill patients? 

Recommendation: We recommend against the routine use
f somatostatin and its analogues in critically ill patients with
uspected or confirmed stress ulcers and UGIB (Weak recom-
endation, low-quality evidence). 
Rationale : Somatostatin and its analogues inhibit the secre-

ion of gastrin, gastric acid, and pepsin, potentially offering ther-
peutic benefits in the context of stress ulcer and gastrointestinal
leeding. 

Evidence summary A RCT found no statistically significant
ifferences in mortality, rebleeding rate, transfusion require-
ents, length of hospital stay, or need for surgery between pa-

ients with acute nonvariceal UGIB receiving octreotide (a so-
atostatin analogue) and those receiving placebo.[ 167 ] 

Question 13: Should tranexamic acid, thrombin, hemostatic

owder (TC-325), or topical norepinephrine be recommended

or the management of stress ulcer and UGIB in critically ill

atients? 

Recommendation 13.1: We suggest using tranexamic acid
s appropriate for the management of stress ulcer and UGIB in
ritically ill patients who are not at high thrombotic risk (Weak
ecommendation, moderate-quality evidence). 

Recommendation 13.2: We suggest using thrombin, hemo-
tatic powder (TC-325), or topical norepinephrine in critically
ll patients with SUB refractory to conventional therapy (Weak
ecommendation, low-quality evidence). 

Rationale: Tranexamic acid, a synthetic lysine derivative,
unctions as an antifibrinolytic agent. It competitively binds
o lysine-binding sites on plasminogen, thereby inhibiting fib-
in degradation, reducing fibrinolytic activity, and achieving
emostasis. Thrombin catalyzes the conversion of fibrinogen to
brin, facilitating clot formation. This agent is primarily indi-
ated for achieving hemostasis in small vessels, capillaries, and
olid parenchymal organs, as well as in UGIB. Hemostatic pow-
544
er (TC-325) is an adsorbent-based agent that forms a mechan-
cal barrier and concentrates serum components, promoting co-
gulation factor aggregation and activating the coagulation cas-
ade. It has been applied in the management of gastrointestinal
leeding from various etiologies. Norepinephrine, acting as an
-adrenergic receptor agonist, induces potent vasoconstriction
n hemorrhagic arterioles, effectively achieving hemostasis. 

Evidence summary: A meta-analysis encompassing 14 RCTs
emonstrated that tranexamic acid significantly reduced the
ates of persistent bleeding (RR: 0.59, 95% CI: 0.45–0.78) and
ebleeding (RR: 0.88, 95% CI: 0.79–0.98) in patients with gas-
rointestinal bleeding compared with controls, without increas-
ng the risk of thromboembolism (RR: 1.15, 95% CI: 0.86–
.54).[ 168–181 ] Subgroup analysis by administration route indi-
ated that topical tranexamic acid application significantly re-
uced rebleeding rates (RR: 0.60, 95% CI: 0.39–0.91), whereas
ntravenous administration did not induce a significant effect
RR: 0.78, 95% CI: 0.48–1.25). Two studies evaluated the hemo-
tatic efficacy of thrombin for stress ulcers in critically ill pa-
ients. Results indicated that thrombin reduced time to hemosta-
is, shortened hospital length of stay, and decreased complica-
ion rates. No nausea, vomiting, significant alterations in hep-
tic or renal function, or other adverse reactions were reported
uring treatment.[ 182 , 183 ] A meta-analysis of 5 RCTs found that,
ompared with standard endoscopic therapy, endoscopic ap-
lication of hemostatic powder (TC-325) for non-variceal gas-
rointestinal bleeding did not lead to greater rates of initial
emostasis or lower failure rates; moreover, there were no sig-
ificant differences in hospitalization duration or the risk of re-
urrent bleeding[Low methodological credibility as assessed by
MSTAR-2 (A Measurement Tool to Assess Systematic Reviews,
ersion 2)].[ 184 ] Three studies indicated that norepinephrine
ombined with omeprazole was more effective than omepra-
ole monotherapy for SUB.[ 185–187 ] Furthermore, 6 studies sug-
ested that endoscopic injection of norepinephrine, compared
ith endoscopic spraying, more effectively reduced bleeding
uration, hospital length of stay, and blood loss while minimiz-
ng complications.[ 188–193 ] Currently, the efficacy of these agents
or SUB in critically ill patients remains inadequately validated,
ith the utility of some agents subject to ongoing debate. There-

ore, they are not recommended as first-line therapies. 

Question 14: Should NSAIDs, glucocorticoids, and antico-

gulants/antiplatelet agents be discontinued in critically ill pa-

ients experiencing stress ulcer-related bleeding? 

Recommendation: We suggest discontinuing treatment with
SAIDs, glucocorticoids, and anticoagulants/antiplatelet agents

n critically ill patients with active SUB. For patients receiving
arfarin, we suggest discontinuation and administration of spe-

ific reversal agents. If cessation of these medications is not fea-
ible, we suggest concomitant administration of PPIs (GPS). 

Rationale: In critically ill patients subjected to physiologi-
al stressors, certain pharmacotherapies may increase suscep-
ibility to SUB. Systemic glucocorticoid therapy enhances gas-
ric acid and pepsin secretion, potentially exacerbating damage
o the mucosal barrier. NSAIDs compromise mucosal defense
echanisms by inhibiting prostaglandin synthesis, thereby re-
ucing mucus and bicarbonate secretion and increasing mucosal
ulnerability, which may elevate the incidence of stress ulcers.
urthermore, anticoagulant and antiplatelet agents can promote
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lot dissolution and inhibit platelet aggregation, potentially ex-
cerbating hemorrhage. 

Evidence summary: Meta-analytic evidence indicated that
SAIDs (e.g., ibuprofen, diclofenac, indomethacin) are associ-
ted with an increased risk of UGIB (Low methodological cred-
bility as assessed by AMSTAR-2).[ 194 ] Glucocorticoids may ag-
ravate pre-existing ulcers by increasing gastric acid secretion
nd impairing protective factors in the gastric mucosa.[ 195 ] A
eta-analysis encompassing 25 studies demonstrated that cor-

icosteroid therapy was associated with a modest increase in gas-
rointestinal bleeding incidence (OR: 1.26, 95% CI: 1.01–1.57);
onetheless, it was not linked to increased bleeding severity
OR: 1.10, 95% CI: 0.92–1.32; High methodological credibil-
ty as assessed by AMSTAR-2).[ 196 ] Evidence further indicates
hat anticoagulation therapy constitutes a significant risk fac-
or for gastrointestinal bleeding.[ 197 ] However, Wolf et al.[ 198 ] 

eported that mild to moderate anticoagulation did not in-
rease the risk of rebleeding in patients undergoing endoscopic
emostasis for bleeding ulcers. In patients with non-variceal
GIB, a retrospective analysis found that continuation of anti-
oagulants, antiplatelet agents, and NSAIDs did not significantly
mpact hospital length of stay, transfusion requirements, or re-
leeding rates.[ 199 ] Another retrospective study demonstrated
 75% higher 30-day mortality risk in patients who discontin-
ed aspirin therapy compared with those who resumed it.[ 200 ] A
hird retrospective study revealed that use of warfarin was sig-
ificantly associated with UGIB;[ 201 ] prompt discontinuation of
reatment with warfarin and reversal are recommended in such
cenarios.[ 202 , 203 ] However, data indicate that rapid reversal of
nticoagulation may elevate the risk of thrombosis.[ 203 , 204 ] Con-
urrently, Lanas et al.[ 205 ] demonstrated that PPI co-therapy can
itigate the risk of ulcer bleeding associated with anticoagu-

ants, antiplatelet agents, and NSAIDs. Robust evidence directly
valuating the discontinuation of these specific agents in criti-
ally ill patients with active SUB is lacking. Based on the patho-
hysiological risks and available indirect evidence, these guide-
ines recommend discontinuation where feasible during active
emorrhage. Furthermore, for patients with cardiovascular in-
ications, anticoagulant and antiplatelet therapy should be re-
nstated as soon as clinically appropriate following hemostasis.
f discontinuation is contraindicated, PPI therapy should be ad-
inistered. 

Question 15: When should endoscopic intervention be per-

ormed for SUB in critically ill patients? 

Recommendation: We suggest performing endoscopic ex-
mination expeditiously to identify the bleeding site and initiate
ndoscopic local hemostasis when conventional medical therapy
ails to control SUB in critically ill patients (GPS). 

Rationale: Endoscopy constitutes the cornerstone for the di-
gnosis and management of UGIB.[ 206 ] It enables identification
f the bleeding source and prognostic assessment, and facilitates
herapeutic hemostasis when indicated.[ 207 ] Most stress ulcer
anifestations involve mucosal erosions with minor bleeding

nd minimal active hemorrhage. Conservative medical manage-
ent typically achieves spontaneous resolution, rarely necessi-

ating endoscopic intervention. However, when pharmacother-
py fails to control persistent or significant bleeding resulting in
emodynamic instability, emergency endoscopy should be per-
ormed to identify the source and achieve hemostasis, provided
545
hat aggressive controlled fluid resuscitation and airway protec-
ion are implemented. 

Evidence summary: A literature search identified no
tudies specifically addressing endoscopic treatment for stress
lcers. A systematic review and meta-analysis were conducted
n 38 studies comparing endoscopic therapy versus conser-
ative medical management for non-variceal UGIB.[ 208–245 ] 

ooled analysis of six studies demonstrated significantly lower
ortality in the endoscopic therapy group (OR: 0.31, 95%
I: 0.17–0.58).[ 208 , 221 , 241–244 ] In addition, pooled analysis of
ight studies indicated a significant reduction in complica-
ions associated with endoscopic management (OR: 0.38,
5% CI: 0.18–0.78).[ 210 , 218 , 220 , 221 , 223 , 230 , 231 , 235 ] Moreover,
nalysis of 32 studies revealed a significantly higher rate
f hemostatic success with endoscopic therapy compared
ith non-endoscopic management (OR: 1.22, 95% CI: 1.17–
.27).[ 209–212 , 214–223 , 225–241 , 245 ] Furthermore, pooled results
rom 24 studies demonstrated that endoscopic hemostasis
ignificantly reduced the risk of rebleeding (OR: 0.26, 95% CI:
.20–0.35).[ 208 , 209 , 212–214 , 216–219 , 222 , 224 , 228 , 230–232 , 235 , 237–243 , 245 ] 

inally, analysis of 27 studies demonstrated that the
ndoscopic group exhibited a significantly shorter
ospital stay (MD: − 4.67 days, 95% CI: − 5.57 to
 3.78).[ 208 , 209 , 211–219 , 221 , 222 , 224–231 , 233 , 234 , 237–243 , 245 ] 

Question 16: How should patients with SUB be managed

ollowing unsuccessful endoscopic intervention? 

Recommendation: We suggest considering endovascular or
urgical intervention for patients with SUB refractory to en-
oscopic hemostasis (Weak recommendation, low-quality evi-
ence). 

Rationale: Advances in endoscopic hemostatic techniques
ave substantially improved the initial success rate of bleed-
ng control. While endoscopic management achieves initial
emostasis in > 90% of UGIB cases, a minority of patients experi-
nce persistent or recurrent hemorrhage, necessitating consider-
tion of surgical or endovascular approaches. Endovascular in-
ervention is characterized by minimal invasiveness and diverse
mbolic materials. This intervention has been increasingly ap-
lied in clinical practice as the technique matures, emerging as a
omplementary or alternative strategy to surgery. Although an-
iography exhibits high specificity for identifying obscure bleed-
ng sources, its sensitivity remains relatively low.[ 246 ] This limits
ts utility primarily to active arterial bleeding where the hem-
rrhage rate meets specific thresholds ( ≥ 0.5 mL/min) during
he procedure for reliable detection.[ 247 ] However, rebleeding
ates following endovascular intervention are generally higher
han those observed with surgery,[ 207 , 248–250 ] and potential com-
lications include access site hemorrhage, thrombosis, contrast
gent allergy, and post-embolization ischemic injury. Histori-
ally regarded as the gold standard for definitive hemostasis
ith a low rebleeding rate, surgical intervention entails signif-

cant risks, including substantial trauma and a high incidence
f complications. Associated mortality rates range from 14% to
3%,[ 251–253 ] escalating to approximately 50% in high-risk pa-
ients (e.g., APACHE II score ≥ 16.5).[ 254 ] The choice between
urgical and endovascular interventions fundamentally involves
alancing the risks of rebleeding against those of surgical mor-
idity. For critically ill patients —often elderly individuals with
ignificant comorbidities, poor surgical tolerance, and/or inde-
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erminate bleeding sites —endovascular treatment is generally
referred. Surgical intervention may be considered if both en-
oscopic and endovascular modalities fail to achieve adequate
emostasis. 

Evidence summary: Currently, no RCTs directly compare
he efficacy of endovascular intervention versus surgery specif-
cally for SUB. Available evidence primarily derives from ret-
ospective analyses focusing on non-variceal UGIB, rather than
xclusively on stress ulcers. A literature search identified 15
omparative studies evaluating outcomes of interventional ther-
py versus surgery.[ 248–262 ] Systematic review and meta-analysis
ndicated that the rebleeding rate was significantly higher in
he interventional group compared with the surgical group (OR:
.37, 95% CI: 1.78–3.16) and the requirement for further inter-
ention was also increased (OR: 2.25, 95% CI: 1.56–3.25). Nev-
rtheless, the interventional group demonstrated significantly
ower complication rates (OR: 0.38, 95% CI: 0.27–0.54) and a
educed mortality risk (OR: 0.77, 95% CI: 0.61–0.98). Notably,
wo retrospective studies reported that although patients in the
nterventional group were older and presented with more severe
llness, their mortality rates were comparable to or lower than
hose observed in the surgical group.[ 251 , 254 ] 

Question 17: What should be the initial blood pressure tar-

et during resuscitation in patients with shock caused by stress

lcer and massive gastrointestinal bleeding? 

Recommendation: We suggest that the initial resuscitation
oal for patients with shock secondary to stress ulcer and mas-
ive gastrointestinal bleeding should be hemodynamic stabiliza-
ion and the maintenance of adequate tissue perfusion. Follow-
ng fluid resuscitation, the mean arterial pressure (MAP) should
e targeted at ≥ 65 mmHg, with continuous dynamic assessment
f vital organ perfusion status (GPS). 

Rationale : Aggressive resuscitation is imperative in stress ul-
ers complicated by massive gastrointestinal bleeding. Target-
ng an initially elevated blood pressure necessitates substantial
uid and vasoactive agent administration, thereby increasing
he risk of persistent bleeding, volume overload, and pulmonary
omplications. Conversely, sustaining a hypotensive state risks
nadequate perfusion of vital organs and tissues, potentially
eading to adverse outcomes. Thus, clinicians face a challeng-
ng balance between these two competing risks. Currently, there
s a lack of direct clinical studies specifically addressing the
nitial blood pressure target for shock resuscitation in patients
ith stress ulcer-associated bleeding. However, the underlying
athophysiology of hemodynamic resuscitation to sustain tis-
ue perfusion parallels that of other shock etiologies. A review
f 19 studies[ 263–281 ] indicated substantial heterogeneity in tar-
et blood pressure ranges across different research protocols.
 meta-analysis demonstrated that a resuscitation strategy tar-
eting a MAP > 65 mmHg was associated with lower all-cause
ortality compared with targeting a MAP < 65 mmHg. How-

ver, this conclusion is limited by the heterogeneity in target
opulations and distinct research methodologies among the in-
luded studies. Further investigation is warranted to validate
hese findings. 

Evidence summary : Impact of different MAP levels dur-
ng the early phase of shock resuscitation on in-hospital all-
ause mortality. Five studies[ 263 , 264 , 266 , 280 , 281 ] targeted a MAP
 65 mmHg during resuscitation, reporting an all-cause mortal-
546
ty rate of 36.16% (95% CI: 14.28–58.06%), indicating consider-
ble uncertainty. Twleve studies[ 263–267 , 269 , 270 , 273 , 276 , 277 , 280 , 281 ] 

argeted a MAP > 65 mmHg during the early resuscitation phase,
eporting an all-cause mortality rate of 34.92% (95% CI: 25.07–
4.76). 

Question 18: What are the indications for red blood cell

RBC) transfusion in patients with stress ulcers and massive

astrointestinal bleeding? 

Recommendation 18.1: For patients with stress ulcer and
assive gastrointestinal bleeding in the absence of specific co-
orbidities (e.g., cardiovascular, cerebrovascular, or pulmonary
iseases), a hemoglobin level < 7 g/dL may constitute an indi-
ation for packed RBC transfusion (GPS). 

Recommendation 18.2: For patients with stress ulcer and
assive gastrointestinal bleeding who have comorbidities sen-

itive to hypoxia (such as cardiovascular, cerebrovascular, or
ulmonary diseases), the transfusion threshold should be indi-
idualized based on clinical circumstances and multidisciplinary
onsultation with relevant specialists, aiming to maintain a rel-
tively higher hemoglobin level (GPS). 

Rationale: RBC transfusion is indicated in stress ulcers com-
licated by gastrointestinal bleeding to augment tissue oxy-
enation. However, large-volume RBC transfusion carries risks
f fluid overload and increased transfusion-related complica-
ions. Given the physiological similarities between bleeding
rom stress ulcers and other causes of gastrointestinal bleed-
ng, the established RBC transfusion thresholds for conventional
leeding should be used as a reference. 

Evidence summary: A systematic literature review identi-
ed 7 studies investigating clinical outcomes associated with
arying RBC transfusion indications for gastrointestinal bleed-
ng of other causes.[ 282–288 ] Due to inconsistent definitions
f transfusion indications across studies, a subgroup analy-
is was performed to assess optimal outcomes under different
emoglobin thresholds. The results indicated that, among pa-
ients with acute gastrointestinal bleeding, transfusion initiated
t a hemoglobin threshold of 7 g/dL did not lead to significant
ifference in re-bleeding rate, mean hemoglobin units trans-
used, 28-day complication rate, or total length of hospital stay
ompared with thresholds of 8 g/dL or 9 g/dL (95% CI for all
omparisons included 1.0). 

Question 19: When should enteral nutrition be reinitiated

fter SUB? 

Recommendation : We suggest that enteral nutrition should
e initiated early and advanced gradually in critically ill pa-
ients following the cessation of SUB, provided there is no se-
ere hemodynamic instability (norepinephrine equivalent dose
 0.5 μg/(kg·min)) or evidence of inadequate tissue perfusion

GPS). 
Rationale : Conventional fasting practices after SUB aim to

nhance gastric pH regulation, stabilize thrombi, and mitigate
he risk of re-bleeding, as nutrient ingestion stimulates gastric
cid secretion. Conversely, enteral nutrition confers potential
enefits, including direct nourishment of gastric tissue, stimu-
ation of mucus and bicarbonate secretion by mucosal epithelia
nd glands, maintenance of the gastric mucosal barrier, physi-
logical activation of the parasympathetic nervous system, and
nhanced perfusion to injured tissues —collectively promoting
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lcer healing.[ 289 ] However, enteral nutrition may precipitate
erious gastrointestinal complications in the context of severe
emodynamic instability or inadequate tissue perfusion.[ 290 ] 

urthermore, bleeding typically resolves spontaneously upon
limination of precipitating risk factors, supporting the clinical
ationale for early enteral nutrition initiation post-bleeding. 

Evidence summary : A RCT of patients with UGIB sec-
ndary to peptic ulcer who received early oral diet (day 1)
nd delayed oral feeding (day 3) showed no difference in
he rate of re-bleeding between the two groups (8% vs. 10%,
espectively).[ 291 ] In another study, patients with non-variceal
GIB were randomly assigned into two groups.[ 292 ] The inter-
ention group received a clinical pathway protocol including an
arly feeding strategy within 24 h, while the control group re-
eived routine treatment. The average time to initiate feeding
as 21.3 h and 43.9 h, respectively, with no significant differ-

nces in re-bleeding rates or transfusion needs. However, short-
ned hospitalization time and reduced costs were noted in the
ntervention group. A study investigated patients with severe
ead injuries and SUB in the upper gastrointestinal tract who re-
eived enteral nutrition or traditional fasting treatment.[ 293 ] In
he traditional fasting treatment group, patients received a stan-
ard nasogastric tube for gastrointestinal decompression follow-
ng hemorrhage, with restriction of oral intake and administra-
ion of antacids and hemostatic agents. After improvement of
leeding, nasogastric feeding resumed with gradual administra-
ion of rice water, mixed liquid formula, and blenderized diet.
n the enternal nutrition group, nasogastric feeding was discon-
inued until hemostasis was achieved, after which the feeding
rocess was repeated as described. In the observation group,
atients were managed with enteral nutrition combined with
ocal hemostatic therapy. The data revealed that initiating en-
eral nutrition after the gastric juice color significantly light-
 g  

Figure 2. Flowchart of clinical management f

547
ned on the second day significantly shortened bleeding time
[2.0 ± 0.5] days vs. [6.0 ± 1.0] days, respectively) and pre-
ented re-bleeding compared with traditional fasting treatment.
dditionally, the enteral nutrition was fully initiated earlier in

he enteral nutrition group ([8 ± 2] days vs. [40 ± 3] days, re-
pectively). In another study,[ 294 ] patients with severe burns and
UB were randomly assigned into an experimental group and a
ontrol group. The experimental group was given a three-lumen
eeding tube after bleeding and received enteral nutrition dur-
ng gastrointestinal decompression, while the control group re-
eived parenteral nutrition after the shock phase. The experi-
ental group had a shorter time to normalize blood-tinged gas-

ric juice drainage ([13.5 ± 2.7] days vs. [16.8 ± 3.2] days, re-
pectively) and better nutritional status. 

In summary, the clinical management of stress ulcers and
assive gastrointestinal bleeding is illustrated in Figure 2 . 

rug Adverse Reactions 

Question 20: Should the risk of renal adverse events be con-

idered when using PPIs? 

Recommendation : We suggest paying attention to the in-
reased risk of renal adverse events and closely monitoring renal
unction when using PPIs. (Weak recommendation, moderate-
uality evidence) 

Rationale : PPIs and their metabolites accumulate within re-
al tubules and interstitial tissues. These compounds may act
s haptens or directly stimulate T-cell expression, thereby initi-
ting immune responses. Moreover, activated macrophages in
he renal interstitium may further damage the tubular base-
ent membrane by releasing proteolytic enzymes, reactive oxy-

en species, reactive nitrogen species, and inducible nitric oxide
or stress ulcer/gastrointestinal bleeding. 
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ynthase, ultimately leading to acute interstitial nephropathy
r acute kidney injury (AKI).[ 295 ] Compared with PPIs, H2RAs
re associated with a significantly lower incidence of renal ad-
erse events. However, due to their inferior therapeutic efficacy,
2RAs are not recommended for routine use. 

Evidence summary : A systematic review of 16 studies
ompared the incidence of renal adverse events with PPIs or
2RAs for the treatment of stress ulcers.[ 296–311 ] The results

howed that, compared with no acid-suppressive drugs, PPIs in-
reased the risk of AKI in six studies (OR: 1.86, 95% CI: 1.09–
.16),[ 296 , 299 , 301 , 307 , 308 , 310 ] acute interstitial nephropathy in four
tudies (OR: 2.38, 95% CI: 1.84–3.08),[ 303 , 306 , 308 , 310 ] and end-
tage renal disease in three studies (OR: 1.51, 95% CI: 0.99–
.30).[ 296 , 302 , 309 ] All differences were statistically significant.
hree studies showed an increased risk of chronic kidney disease
CKD) (OR: 2.17, 95% CI: 0.67–7.05);[ 296 , 302 , 309 ] however, the
ifferences were not statistically significant. Data from a med-
cal insurance database in Taiwan (China) showed that the cu-
ulative dosage and duration of PPIs were associated with the

ccurrence of AKI and CKD. For almost all major types of PPIs,
he risk of CKD increased by 1.02 (95% CI: 1.01–1.02) for every
onth of cumulative use, and the risk increased by 1.23 (95%
I: 1.19–1.28) for every 1 g of cumulative dosage.[ 305 ] A cohort
tudy with propensity score matching involving adults who un-
erwent major cardiac surgery showed that administration of
PIs within 3 weeks prior to surgery was significantly associated
ith the occurrence of AKI (OR: 1.21, 95% CI: 1.03–1.42) and
ialysis-requiring AKI (OR: 1.74, 95% CI: 1.15–2.63).[ 312 ] Im-
ortantly, preoperative discontinuation of treatment with PPIs
as associated with a lower incidence of AKI. 
Compared with H2RAs, PPIs were associated with a signifi-

antly increased risk of AKI (OR: 1.25, 95% CI: 1.14–1.37) and
KD (OR: 1.28, 95% CI: 1.24–1.33) in three retrospective con-
rolled studies,[ 296 , 298 , 300 ] as well as end-stage renal disease (OR:
.02, 95% CI: 1.29–3.15) in two retrospective studies.[ 298 , 311 ] 

ompared with no acid-suppressive drugs, H2RAs were not as-
ociated with a significantly increased risk of AKI (OR: 1.00,
5% CI: 0.92–1.08) and CKD (OR: 0.96, 95% CI: 0.91–1.00) in
wo retrospective studies.[ 296 , 307 ] 

Based on systematic Mmeta-analyses addressing several key
linical questions, this guideline has formulated 23 recommen-
ations for the prevention, diagnosis, and treatment of stress-
elated ulcers in critically ill patients, integrating the latest
vidence-based medicine. It comprehensively covers aspects
uch as risk factor identification, preventive strategies, indi-
ations for endoscopy, pharmacological therapy, and interven-
ional or surgical management, aiming to provide standardized,
igh-quality evidence-based guidance for clinical practice. 

In clinical application, individualized prevention and treat-
ent should be implemented based on the patient’s specific con-
ition and available medical resources, with an emphasis on
ultidisciplinary collaboration. Further research focusing on di-

erse populations of critically ill patients is encouraged to in-
orm the continuous updates of this guideline. 
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