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Abstract

Combined anticoagulant and antiplatelet therapy substantially increase the risk of gastrointestinal (GI) bleeding, particularly in high-risk
populations requiring dual or triple antithrombotic regimens. Appropriate gastroprotective strategies remain essential to balance throm-
botic and bleeding risks. The objective of this study is to systematically evaluate the effectiveness, indications, and safety of gastroprotective
strategies in patients receiving combined anticoagulant and antiplatelet therapy, with and without established gastrointestinal bleeding.

Evidence review: A systematic literature search of PubMed/MEDLINE, Embase, and Cochrane Library databases was conducted for
studies published between January 2005 and December 2025. Randomized clinical trials, meta-analyses, cohort studies, and major
guideline recommendations assessing gastroprotection in patients receiving anticoagulant and antiplatelet therapy were included.
Studies evaluating proton pump inhibitors (PPIs), histamine-2 receptor antagonists, and risk-modifying strategies were prioritized.
Risk of bias was assessed using Cochrane and Newcastle-Ottawa tools. Evidence synthesis followed PRISMA guidelines.

Findings: Among 5,438 identified records, 112 studies met inclusion criteria. Proton pump inhibitors significantly reduced upper GI
bleeding risk in patients receiving combined antithrombotic therapy (relative risk reductions ranging from 30% to 60%). Patients with
prior GI bleeding, advanced age, triple therapy exposure, and concomitant nonsteroidal anti-inflammatory drug use exhibited the
highest bleeding risk. Direct oral anticoagulants demonstrated variable GI bleeding risk profiles compared with vitamin K antagonists,
particularly when combined with antiplatelets.

Conclusions and relevance: Gastroprotective therapy, particularly with proton pump inhibitors, is strongly supported in high-risk
patients receiving combined anticoagulant and antiplatelet therapy. Risk stratification and individualized therapy are essential to
optimize safety and clinical outcomes.
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Introduction
nary syndromes, a combination of anticoagulant and anti-

Antithrombotic therapy is essential for preventing and man-
aging cardiovascular and thromboembolic conditions. In
complex clinical situations, such as atrial fibrillation with
coronary artery disease, mechanical heart valves, venous
thromboembolism with coronary stenting, and acute coro-

platelet therapy is often necessary. However, these treatment
regimens significantly heighten the risk of gastrointestinal
(GI) bleeding, which is one of the most prevalent and clin-
ically important complications of antithrombotic therapy
(131 GI bleeding linked to antithrombotic therapy leads to
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considerable morbidity, extended hospital stays, increased
healthcare expenses, and higher mortality rates. Upper GI
bleeding is the most common form, accounting for about
60% to 70% of bleeding incidents related to combined thera-
py [4°). The risk escalates with the number of antithrombotic
agents used, especially in patients on triple therapy, which
includes oral anticoagulants and dual antiplatelet agents ().

The risk factors for GI bleeding in patients on com-
bined antithrombotic therapy are varied and include old-
er age, previous GI bleeding, Helicobacter pylori infection,
concurrent use of nonsteroidal anti-inflammatory drugs
(NSAIDs), corticosteroids, and other health conditions
like chronic kidney disease or liver disease ["-°!. Notably,
the bleeding risk differs based on the specific anticoagulant
used, with variations seen between vitamin K antagonists
(VKAs) and direct oral anticoagulants (DOACs) [1%],

Proton pump inhibitors (PPIs) have become the most
commonly recommended pharmacological approach for
gastroprotection in high-risk groups. These medications
decrease gastric acid production, aid in mucosal healing,
and prevent ulcer formation, thereby lowering the risk of
upper GI bleeding [''-13]. Nevertheless, questions remain
about the best patient selection, therapy duration, compar-
ative effectiveness with other gastroprotective agents, and
long-term safety, particularly for patients needing extended
antithrombotic therapy.

The introduction of DOACs, including direct thrombin
inhibitors and factor Xa inhibitors, has revolutionized anti-
coagulation management. However, their link to GI bleed-
ing has raised further concerns, especially when combined
with antiplatelet therapy 14-1¢l. Additionally, management
strategies vary significantly depending on whether patients
present with active GI bleeding or require preventive gas-
troprotection without a history of bleeding.

Despite numerous clinical guidelines on antithrombotic
therapy and GI bleeding prevention, there is still variabili-
ty in clinical practice regarding the use of gastroprotective
agents. Specifically, the proper integration of gastroprotec-
tion into dual or triple antithrombotic regimens continues
to be a topic of ongoing discussion.

This systematic review aims to compile current evidence
on gastroprotective strategies for patients on combined
anticoagulant and antiplatelet therapy. The goals are to as-
sess the effectiveness of pharmacological gastroprotection,
identify high-risk groups, compare outcomes in patients
with and without GI bleeding, and provide evidence-based
recommendations to enhance clinical management.

Study design and protocol

This systematic review was conducted according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. The protocol was
developed prior to initiation of the review and followed

standardized methodological frameworks for evidence
synthesis in clinical medicine.

Data sources and search strategy

A comprehensive literature search was conducted using
the following electronic databases: PubMed/MEDLINE;
Embase; Cochrane Central Register of Controlled Trials
(CENTRAL). The search included studies published be-
tween January 1, 2005, and December 31, 2025. The search
strategy combined controlled vocabulary (Medical Subject
Headings [MeSH]) and free-text terms including: “gas-
troprotection”, “proton pump inhibitors”, “anticoagulants”,
“antiplatelet therapy”, “dual therapy”, “triple therapy’, “gas-
trointestinal bleeding’, “direct oral anticoagulants”, “warfa-
rin’, “peptic ulcer”, “bleeding prevention”.

Boolean operators (AND, OR) were used to optimize
search specificity and sensitivity. Additional studies were
identified through manual review of reference lists of in-

cluded articles and major clinical guidelines.
Eligibility criteria
Studies were included if they met the following criteria:

1. Population: Adult patients (=18 years) receiving
combined anticoagulant and antiplatelet therapy.

2. Interventions: Gastroprotective strategies including:
Proton pump inhibitors, Histamine-2 receptor antag-
onists, Mucosal protective agents, Helicobacter pylori
eradication strategies

3. Comparators: No gastroprotection or alternative
gastroprotective therapy.

4. Outcomes: Gastrointestinal bleeding (upper and
lower), Mortality, Rebleeding, Hospitalization, Ad-
verse drug events.

5. Study Designs: Randomized controlled trials, Pro-
spective cohort studies, Retrospective cohort studies,
Case-control studies, Meta-analyses, Evidence-based
clinical guidelines.

Exclusion criteria

Studies were excluded if they met any of the following: Pe-
diatric populations (<18 years), Single-agent antithrom-
botic therapy without combination therapy, Case reports
or small case series (<50 participants), Animal or in vitro
studies, Studies lacking relevant clinical outcomes.

Study selection

Two independent reviewers screened titles and ab-
stracts for eligibility. Full-text articles were subsequent-
ly reviewed for inclusion. Disagreements were resolved
through consensus discussion or adjudication by a third
reviewer. Study selection performed followed PRISMA
flow methodology.
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Data extraction

Data were extracted using standardized forms including:
Study design, Population characteristics, Type of anticoag-
ulant, Type of antiplatelet agent, Gastroprotective interven-
tion, Bleeding outcomes, Mortality, Duration of follow-up,
Where available, subgroup analyses involving high-risk
populations were recorded.

Risk of Bias assessment

Risk of bias was assessed using:

— Cochrane Risk of Bias Tool for randomized con-
trolled trials
— Newcastle-Ottawa Scale for observational studies

Studies were categorized as: Low risk of bias; Moderate
risk of bias; High risk of bias

Data synthesis

Due to heterogeneity in study design and outcome reporting, a
qualitative synthesis approach was primarily used. Where ap-
propriate, pooled risk estimates from published meta-analy-
ses were incorporated. Key outcomes were synthesized across:
Patients receiving gastroprotection; Patients not receiving gas-
troprotection; Patients with established gastrointestinal bleed-
ing; Patients without prior gastrointestinal bleeding

Ovutcomes of interest

Primary outcomes: Incidence of gastrointestinal bleeding;
Recurrent bleeding.

Secondary outcomes: All-cause mortality; Cardiovascu-
lar mortality; Hospitalization duration; Adverse drug reac-
tions; Therapy discontinuation rates.

Pathophysiology of gastrointestinal
bleeding in combined anticoagulant
and antiplatelet therapy

Gastrointestinal (GI) bleeding in patients receiving combined
anticoagulant and antiplatelet therapy results from complex
interactions between mucosal injury, impaired hemostasis,
and systemic factors that influence vascular integrity and co-
agulation. Understanding the mechanisms underlying bleed-
ing risk is essential for identifying appropriate gastroprotec-
tive strategies and optimizing therapeutic decision-making.

Mechanisms of antiplatelet-induced mu-
cosal injury

Antiplatelet agents impair primary hemostasis through in-
hibition of platelet aggregation, thereby reducing clot forma-
tion at sites of mucosal injury. Acetylsalicylic acid (aspirin)

remains one of the most widely used antiplatelet agents and is
strongly associated with upper GI mucosal injury. Aspirin ir-
reversibly inhibits cyclooxygenase-1 (COX-1), reducing pros-
taglandin synthesis in gastric mucosa. Prostaglandins play a
critical role in maintaining mucosal defense through stimu-
lation of mucus and bicarbonate secretion, maintenance of
mucosal blood flow, and promotion of epithelial regeneration
(7], Reduction in prostaglandin-mediated mucosal protec-
tion predisposes the gastric epithelium to erosion, ulceration,
and bleeding. Chronic aspirin use has been associated with a
twofold to fourfold increased risk of peptic ulcer disease and
upper GI bleeding, particularly in elderly populations and
those receiving concurrent anticoagulation 18191,

P2Y12 receptor inhibitors, including clopidogrel, pra-
sugrel, and ticagrelor, impair platelet activation through
inhibition of adenosine diphosphate (ADP)-mediated sig-
naling. Although these agents do not directly injure mu-
cosa, they impair platelet-mediated hemostasis, increasing
bleeding risk from preexisting lesions (2%,

Anticoagulant-induced hemostatic im-
pairment

Anticoagulants disrupt secondary hemostasis by inhibit-
ing coagulation cascade pathways. Vitamin K antagonists
(VKAs), such as warfarin, reduce synthesis of vitamin K-de-
pendent clotting factors (II, VII, IX, and X). Direct oral an-
ticoagulants (DOACs) exert their effects through selective
inhibition of thrombin or factor Xa. Warfarin has historically
been associated with increased GI bleeding risk due to its nar-
row therapeutic window and variability in anticoagulation
intensity. Supratherapeutic international normalized ratio
(INR) values are strongly correlated with bleeding risk [2!].

DOAGsS, including dabigatran, rivaroxaban, apixaban,
and edoxaban, demonstrate predictable pharmacokinetics
and fewer drug interactions compared with VKAs. Howev-
er, certain DOACs exhibit increased gastrointestinal bleed-
ing risk compared with warfarin, particularly at higher
doses and in elderly patients (2223],

Local anticoagulant activity within the gastrointesti-
nal lumen has also been proposed as a contributing fac-
tor. Dabigatran, for example, undergoes partial conversion
within the GI tract, potentially increasing mucosal expo-

sure to anticoagulant effects [24].

Synergistic effects of combined therapy

The combination of anticoagulant and antiplatelet therapy
produces synergistic effects on bleeding risk through si-
multaneous impairment of primary and secondary hemo-
stasis. When mucosal injury occurs, platelet aggregation is
impaired, and fibrin clot formation is inhibited, resulting in
prolonged bleeding duration and increased severity [2°).
Triple therapy (oral anticoagulant plus dual antiplatelet
therapy) is associated with the highest risk of GI bleeding.
Observational studies suggest that triple therapy increases
bleeding risk by approximately threefold compared with
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anticoagulation alone 2. Additionally, the risk of bleeding
increases exponentially with the duration of combined ther-
apy. Extended exposure beyond 6 to 12 months is associated
with cumulative mucosal injury and impaired healing [27).

Role of gastric acid in bleeding patho-
genesis

Gastric acid contributes significantly to mucosal injury
and ulcer progression. Acid-mediated degradation of fibrin
clots prevents stabilization of hemostasis at sites of injury.
Furthermore, acidic environments impair platelet aggrega-
tion and reduce clot strength 28],

Proton pump inhibitors (PPIs) exert protective effects by
suppressing gastric acid secretion, thereby promoting clot
stabilization and enhancing mucosal healing. Acid sup-
pression is particularly beneficial in preventing upper GI
bleeding associated with ulcerative lesions [2°.

Contribution of Helicobacter pylori in-
fection

Helicobacter pylori infection remains an important inde-
pendent risk factor for peptic ulcer disease and upper GI
bleeding. In patients receiving antithrombotic therapy, the
presence of H. pylori infection significantly increases bleed-
ing risk due to mucosal inflammation and ulcer formation
(30, Eradication therapy has been shown to reduce recur-
rent bleeding risk in patients with prior ulcer disease, par-
ticularly among those receiving aspirin therapy 1!,

Lower gastrointestinal bleeding mecha-
nisms

Although upper GI bleeding predominates in patients re-
ceiving combined therapy, lower GI bleeding represents a
significant proportion of events. Mechanisms include di-
verticular hemorrhage, angiodysplasia, ischemic colitis,
and colorectal neoplasia 132,

DOAC-associated lower GI bleeding has been increasing-
ly recognized, potentially due to incomplete drug absorption
and local anticoagulant effects within the colon 33,

Epidemiology of gastrointestinal bleed-
ing in combined antithrombotic therapy

Gastrointestinal bleeding represents one of the most fre-
quent complications of antithrombotic therapy. The global
burden of bleeding-related hospitalizations continues to
increase as antithrombotic therapy becomes more widely
used in aging populations with multiple comorbidities.

Incidence of bleeding events

The incidence of GI bleeding varies depending on the num-
ber and type of antithrombotic agents used. Monotherapy
with aspirin is associated with an annual upper GI bleeding
incidence of approximately 0.5% to 1.0%. When combined

with anticoagulant therapy, this risk increases substantially
(341, Patients receiving dual therapy (oral anticoagulant plus
single antiplatelet agent) experience an annual GI bleeding in-
cidence ranging from 2% to 4%. Triple therapy increases this
risk further, with reported annual bleeding rates of 5% to 10%
[3536] Recent population-based cohort studies demonstrate
that approximately 30% to 40% of major bleeding events in
anticoagulated patients involve the gastrointestinal tract 7).

Temporal trends

The introduction of DOACs has altered bleeding epidemi-
ology. Although DOACs reduce intracranial hemorrhage
risk compared with VKAs but gastrointestinal bleeding risk
remains comparable or slightly higher depending on the
specific agent %), Large registry data suggest that GI bleed-
ing incidence has increased in recent years due to expanded
use of antithrombotic therapy in elderly populations and
patients with cardiovascular disease [*°),

Mortality associated with Gl bleeding

GI bleeding in patients receiving combined therapy is associat-
ed with increased mortality, particularly in elderly patients and
those with multiple comorbidities. Mortality rates following
major GI bleeding events range from 5% to 15%, depending
on severity and patient characteristics [“°). Rebleeding events
further increase mortality risk and are associated with pro-
longed hospitalization and increased resource utilization (41,

Healthcare utilization

Hospitalization rates for GI bleeding related to antithrom-
botic therapy have increased substantially over the past
two decades. Such hospitalizations are associated with
increased length of stay, requirement for transfusion, en-
doscopic intervention, and intensive care unit admission
(421, Economic analyses demonstrate that GI bleeding rep-
resents a major contributor to healthcare expenditures as-
sociated with antithrombotic therapy 43,

Risk stratification in high-risk populations

Risk stratification plays a central role in determining the
need for gastroprotective therapy. Identification of high-
risk patients allows targeted intervention while minimizing
unnecessary medication exposure.

Patient-related risk factors

Several patient-related factors are consistently associated
with increased risk of GI bleeding:

Advanced age

Age greater than 65 years is one of the strongest predictors
of GI bleeding risk. Elderly patients exhibit reduced mu-
cosal resilience, impaired healing capacity, and increased
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prevalence of comorbid conditions 44, Age-related phar-
macokinetic changes may also increase drug exposure, par-
ticularly in patients receiving DOAC:s.

History of gastrointestinal bleeding

Prior GI bleeding represents the most significant predictor
of recurrent bleeding. Patients with previous ulcer bleeding
exhibit recurrence rates exceeding 10% annually without
appropriate gastroprotection 4%,

Comorbid conditions

Chronic kidney disease, liver cirrhosis, malignancy, and
cardiovascular disease are associated with increased bleed-
ing risk. Renal impairment affects drug clearance and in-
creases systemic anticoagulant exposure 146 Liver disease
contributes to coagulopathy and portal hypertension, fur-
ther increasing bleeding risk.

Medication-related risk factors
Number of antithrombotic agents

The number of antithrombotic agents directly correlates
with bleeding risk. Triple therapy carries the highest bleed-
ing risk, followed by dual therapy and monotherapy [47).

Concomitant medications

Concurrent use of NSAIDs, corticosteroids, and selective sero-
tonin reuptake inhibitors (SSRIs) significantly increases bleed-
ing risk by impairing mucosal integrity or platelet function 45/,

Anticoagulant type

Different anticoagulants demonstrate varying bleeding risk
profiles. Among DOAC:s, rivaroxaban and dabigatran have
been associated with higher GI bleeding risk compared
with apixaban in some studies [4°].

Risk assessment tools

Several clinical risk scores have been developed to estimate
bleeding risk in patients receiving antithrombotic therapy.

HAS-BLED Score

The HAS-BLED score is widely used to assess bleeding risk
in patients with atrial fibrillation receiving anticoagulation.
Components include hypertension, abnormal renal/liver
function, stroke history, bleeding history, labile INR, elder-
ly age, and drug or alcohol use %), Although not specific
to gastrointestinal bleeding, the HAS-BLED score provides
valuable insight into overall bleeding risk.

Other risk models

Additional predictive models incorporate GI-specif-
ic variables such as prior ulcer disease, NSAID use, and

Helicobacter pylori infection . Emerging models inte-
grating laboratory biomarkers and clinical parameters may
further improve risk prediction accuracy.

Risk categories

Patients receiving combined therapy can be broadly cate-
gorized into:

o Low risk: No prior GI bleeding; Age <65 years; No
additional risk factors.

o Moderate risk: Age 265 years; Single additional risk
factor.

 High risk: Prior GI bleeding; Triple antithrombotic
therapy; Multiple comorbidities.

High-risk patients derive the greatest benefit from gas-
troprotective therapy, particularly with proton pump in-
hibitors [°21.

Gastroprotective strategies

in patients receiving combined
anticoagulant and antiplatelet
therapy

Effective gastroprotection in patients receiving combined
anticoagulant and antiplatelet therapy requires pharmaco-
logic and non-pharmacologic interventions tailored to in-
dividual risk profiles. Preventive strategies focus primarily
on reducing upper gastrointestinal mucosal injury and sta-
bilizing clot formation, while management of established
bleeding requires additional targeted interventions.

Proton pump inhibitors

Proton pump inhibitors (PPIs) represent the cornerstone of
pharmacologic gastroprotection in patients receiving com-
bined antithrombotic therapy. These agents irreversibly
inhibit the hydrogen-potassium ATPase enzyme in gastric
parietal cells, resulting in profound suppression of gastric
acid secretion and elevation of intragastric pH levels [°3].

Mechanisms of gastroprotective effect

PPIs reduce bleeding risk through several mechanisms:
Reduction of gastric acidity; Stabilization of fibrin clots;
Promotion of ulcer healing; Prevention of mucosal erosion;
Enhancement of platelet aggregation at neutral pH.

Elevated gastric pH reduces proteolytic degradation of
fibrin clots, thereby improving hemostasis and reducing re-
current bleeding risk (4],

Clinical effectiveness

Multiple randomized controlled trials and meta-analyses
demonstrate significant reductions in upper GI bleeding risk
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among patients receiving PPIs concurrently with antithrom-
botic therapy. Relative risk reductions of approximately 30%
to 60% have been reported across high-risk populations [>-7).
Evidence supporting routine PPI use is strongest in: Patients
receiving dual antithrombotic therapy; Patients receiving
triple therapy; Patients with prior GI bleeding; Elderly pop-
ulations. Guidelines from major cardiovascular and gastroen-
terology societies recommend PPI co-therapy in high-risk in-
dividuals receiving dual or triple antithrombotic regimens [*%].

Selection of specific proton pump inhib-
itors

Commonly used PPIs include: Omeprazole; Pantoprazole;
Esomeprazole; Lansoprazole; Rabeprazole

Pantoprazole is often preferred in patients receiving
clopidogrel due to reduced interaction potential through
the cytochrome P450 2C19 pathway ).

Duration of therapy

The duration of PPI therapy depends on risk category: Short-
term therapy (4-8 weeks) for acute ulcer healing; Long-term
therapy for ongoing dual or triple antithrombotic therapy;
Indefinite therapy for patients with recurrent bleeding risk.

Continued therapy should be reassessed periodically to
minimize unnecessary long-term exposure (¢,

Histamine-2 receptor antagonists

Histamine-2 receptor antagonists (H2RAs) provide mod-
erate suppression of gastric acid secretion by blocking his-

tamine-mediated stimulation of parietal cells [°1].

Comparative effectiveness

Although H2RAs reduce acid secretion, they are less ef-
fective than PPIs in preventing upper GI bleeding. Studies
demonstrate inferior ulcer prevention rates compared with
PPI therapy, particularly in high-risk patients receiving as-
pirin or dual therapy [¢2].

H2RAs may be considered in: Patients intolerant to
PPIs; Low-risk patients; Situations requiring short-term
acid suppression. However, their role in high-risk popula-
tions remains limited (%3],

Helicobacter pylori testing and eradica-
tion

Screening for Helicobacter pylori infection is recommended
in patients with a history of ulcer disease prior to initiating
long-term antithrombotic therapy [*]. Eradication therapy
significantly reduces the risk of recurrent ulcer bleeding.
Randomized trials demonstrate that H. pylori eradication
lowers long-term recurrence rates in patients receiving as-
pirin therapy (6],

Testing modalities include: Urea breath test; Stool an-
tigen testing; Endoscopic biopsy. Eradication regimens

typically involve combination antibiotic therapy and acid
suppression (60,

Mucosal protective agents

Agents such as sucralfate and misoprostol provide mucosal
protection through enhancement of protective barriers and
stimulation of prostaglandin synthesis (7). Misoprostol has
demonstrated effectiveness in preventing NSAID-induced
ulcers; however, its use is limited by adverse effects such as
diarrhea and abdominal cramping 8] These agents are gen-
erally considered adjunctive therapies rather than primary
prophylactic options in combined antithrombotic therapy.

Non-pharmacologic gastroprotective
measures

Non-pharmacologic interventions play an important role
in reducing bleeding risk.

Risk factor modification key interventions include:
Avoidance of NSAIDs; Limitation of corticosteroid use;
Reduction of alcohol intake; Smoking cessation; Optimi-
zation of renal and hepatic function. Such measures reduce
mucosal injury and improve overall patient outcomes [*°.

Optimization of antithrombotic regimens

Adjustments to antithrombotic therapy duration and in-
tensity significantly influence bleeding risk. Recommended
strategies include: Minimization of triple therapy duration;
Transition to dual therapy when clinically appropriate; Use
of lower aspirin doses (<100 mg daily); Selection of anticoag-
ulants with lower bleeding risk profiles. These modifications
have been associated with improved safety outcomes 7).

Management in patients without gas-
trointestinal bleeding

Preventive gastroprotection is particularly important in pa-
tients without prior GI bleeding but with identifiable risk fac-
tors. Primary prevention focuses on reducing the risk of first-
time GI bleeding in patients receiving combined therapy.

Indications for prophylactic PPl therapy

Prophylactic PPI therapy is reccommended in patients with:
Age 265 years; History of peptic ulcer disease; Concomitant
NSAID use; Corticosteroid therapy; Triple antithrombotic
therapy; Helicobacter pylori infection. Risk-based prophy-
laxis significantly reduces hospitalization rates associated
with bleeding [7!].

Risk-based approach

Risk stratification tools guide clinical decision-making. Pa-
tients classified as moderate or high risk derive the greatest
benefit from PPI therapy. Low-risk patients may not require
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Table 1. Risk Factors and Recommended Gastroprotective Strategies in Patients Receiving Combined Antithrombotic Therapy.

Risk Factor Risk Level Recommended Gastroprotective Strategy Evidence Strength
Age >65 years Moderate-High Long-term PPI therapy Strong
Prior GI bleeding High Long-term PPI + H. pylori testing Strong
Triple antithrombotic therapy High Mandatory PPI therapy Strong
Concomitant NSAID use High Avoid NSAIDs + PPI therapy Strong
Chronic kidney disease Moderate-High PPI therapy Moderate
Liver disease Moderate-High PPI therapy + monitoring Moderate
Corticosteroid therapy Moderate PPI therapy Moderate
Helicobacter pylori infection High Eradication therapy Strong
Multiple comorbidities High Combined pharmacologic and lifestyle measures Moderate

routine gastroprotection but should undergo periodic reas-
sessment [72], Management strategies differ substantially in
patients presenting with active or prior GI bleeding.

Acute gastrointestinal bleeding

Acute GI bleeding in patients receiving combined therapy
represents a medical emergency requiring rapid assessment
and intervention. Key steps include: Hemodynamic stabi-
lization; Intravenous fluid resuscitation; Blood transfusion
when indicated; Temporary discontinuation of antithrom-
botic therapy. Early resuscitation reduces mortality risk
and improves clinical outcomes (73],

Endoscopic management

Urgent endoscopy remains the primary diagnostic and
therapeutic modality. Common endoscopic interventions
include: Injection therapy; Thermal coagulation; Mechani-
cal clipping. Endoscopic hemostasis achieves bleeding con-
trol in the majority of cases [74].

Pharmacologic therapy

Intravenous PPI therapy is recommended in patients with
suspected upper GI bleeding. High-dose infusion regimens
promote clot stabilization and reduce rebleeding risk 7).

Resumption of antithrombotic therapy

Restarting antithrombotic therapy after bleeding presents a
significant clinical challenge. Delayed resumption increases
thrombotic risk, while early resumption increases rebleed-
ing risk. Current evidence supports: Resumption of anti-
coagulation within 7-14 days in most patients; Earlier re-
sumption in high thrombotic risk patients; Individualized
assessment based on bleeding severity and thrombotic risk
(761 Concurrent PPI therapy significantly reduces recur-
rence risk following resumption of antithrombotic therapy.

Secondary prevention

Patients with prior GI bleeding require long-term pre-
ventive strategies. Recommended interventions include:
Long-term PPI therapy; H. pylori eradication; Endoscopic

surveillance when indicated; Modification of antithrom-
botic therapy intensity. Secondary prevention significantly
reduces recurrent bleeding events [77].

Special populations

Gastroprotection strategies must be tailored to specific
high-risk populations receiving combined anticoagulant
and antiplatelet therapy. Certain patient subgroups exhibit
unique pharmacologic and physiologic considerations that
influence bleeding risk and response to therapy.

Elderly patients

Advanced age is associated with increased susceptibility to
gastrointestinal bleeding due to diminished mucosal de-
fense mechanisms, polypharmacy, and comorbidities such as
chronic kidney disease and cardiovascular disease [7%]. Elder-
ly patients benefit significantly from proton pump inhibitor
(PPI) prophylaxis, particularly when receiving dual or tri-
ple antithrombotic therapy 7). Regular assessment of renal
function and drug interactions is essential to avoid overexpo-
sure to acid-suppressive therapy and potential adverse effects.

Chronic kidney disease

Patients with chronic kidney disease (CKD) exhibit ele-
vated bleeding risk due to uremic platelet dysfunction, al-
tered drug pharmacokinetics, and increased incidence of
comorbid conditions [®. Both warfarin and direct oral an-
ticoagulants (DOACs) require dose adjustments based on
renal function. PPI therapy effectively reduces upper gas-
trointestinal bleeding risk; however, long-term PPI use may
increase the risk of hypomagnesemia, bone fractures, and
chronic kidney disease progression [81).

Liver disease

Liver cirrhosis contributes to coagulopathy, portal hyper-
tension, and variceal bleeding risk. In patients requiring
anticoagulation and antiplatelet therapy, balancing throm-
botic and bleeding risk is particularly challenging [82]. Pro-
ton pump inhibitors may reduce the risk of non-variceal
bleeding, but endoscopic surveillance remains critical for
variceal hemorrhage prevention. Careful selection and
monitoring of anticoagulant type and dose are required in
this population (83!,

BSMSJ 12026 | Vol. 8

Bulgarian Society of Medical Sciences Journal



Kamen V. Danov & Dariya L. Todorova

Patients with prior gastrointestinal bleed-
ing

Patients with a history of gastrointestinal bleeding are at high-
est risk for recurrent events. Secondary prevention strategies
include long-term PPI therapy, eradication of Helicobacter
pylori, and endoscopic monitoring when indicated. Obser-
vational studies indicate that PPI therapy reduces recurrent
bleeding risk by up to 70% in these patients 3. Individualized
antithrombotic therapy adjustment, including consideration
of DOACs with lower GI bleeding risk, is recommended (8],

Patients on triple therapy

Patients receiving triple therapy (oral anticoagulant plus
dual antiplatelet therapy) experience the highest bleeding
rates. Guidelines recommend limiting the duration of tri-
ple therapy to the minimum necessary for thrombotic pro-
tection and initiating PPI prophylaxis early [3¢). Transition
to dual therapy with ongoing PPI therapy is advised when
clinically feasible.

Adverse effects of gastroprotective ther-
apy

While PPIs and other gastroprotective agents significantly
reduce bleeding risk, long-term use may be associated with
adverse effects.

Proton pump inhibitors

o Clostridioides difficile infection: Acid suppression
alters gut microbiota, increasing infection risk [87],

o Hypomagnesemia: Chronic PPI use may reduce
magnesium absorption, leading to arrhythmias and
neuromuscular complications (8],

o Bone fractures: Long-term therapy is associated with
decreased calcium absorption and increased risk of
osteoporotic fractures (8],

o Drug interactions: PPIs may interfere with clopido-
grel metabolism via CYP2C19 inhibition, although
clinical significance varies among specific PPIs (),

Histamine-2 receptor antagonists

H2RAs are generally well tolerated but may cause headache,
dizziness, diarrhea, or rare hepatic enzyme elevation. Com-
pared to PPIs, efficacy in high-risk populations is limited °'/.

Mucosal protective agents

Agents such as misoprostol and sucralfate are limited by
gastrointestinal side effects (e.g., diarrhea, abdominal pain)
and poor patient adherence [°2/.

Opverall, the benefit-risk balance strongly favors PPI use
in high-risk patients, while periodic reassessment is recom-
mended to minimize long-term adverse effects.

Several emerging areas warrant investigation in gastropro-
tection among patients receiving combined anticoagulant
and antiplatelet therapy:

1. Personalized risk stratification. Integration of ge-
netic, biomarker, and pharmacogenomic data may
allow individualized bleeding risk prediction and tai-
lored gastroprotection 13,

2. Optimized antithrombotic regimens. Trials evalu-
ating shorter duration of triple therapy, selective
DOAC use, or low-dose aspirin combinations may
reduce bleeding without compromising thrombotic
protection [*4],

3. Novel gastroprotective agents. Development of
agents targeting mucosal defense pathways beyond
acid suppression (e.g., prostaglandin analogs, barri-
er-protective agents) may enhance efficacy with fewer
adverse effects ().

4. Digital health monitoring. Mobile health platforms
for real-time monitoring of bleeding symptoms and
medication adherence could facilitate early interven-
tion and reduce hospitalizations [°°),

5. Population-specific research. More robust clinical
trials are needed in populations underrepresented in
existing studies, such as patients with severe CKD,
cirrhosis, or frailty.

Gastrointestinal bleeding remains a major complication
of combined anticoagulant and antiplatelet therapy, par-
ticularly in high-risk populations. Evidence from ran-
domized trials, observational studies, and meta-analy-
ses supports proton pump inhibitor therapy as the most
effective strategy for both primary and secondary pre-
vention of upper GI bleeding. Additional interventions,
including H. pylori eradication, endoscopic monitoring,
and lifestyle modification, further enhance gastropro-
tection.

Risk stratification is essential to identify patients most
likely to benefit from gastroprotective therapy while min-
imizing unnecessary exposure. Special populations, in-
cluding the elderly, patients with CKD or liver disease, and
those on triple therapy, require individualized management
strategies. Adverse effects associated with long-term PPI
therapy should be periodically reassessed, and therapy du-
ration should be optimized.

Future research should focus on precision medicine
approaches, novel gastroprotective agents, and optimized
antithrombotic regimens to reduce bleeding without com-
promising thrombotic protection. Overall, integration of
evidence-based gastroprotection strategies is critical to im-
proving clinical outcomes in patients receiving combined
anticoagulant and antiplatelet therapy.
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