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Treatment of acute upper gastrointestinal bleeding
occurred after percutaneous coronary intervention for acute
myocardial infarction in patients with acute renal impairment:

a case report

Rong Wu?, Jinhua Li® and Yuhuang Guo®

Upper gastrointestinal (UGI) bleeding after percutaneous
coronary intervention (PCI) for acute myocardial infarction
(AMI) in ordinary patients is a common complication

and poses a dilemma for clinical doctors to treat. In
patients with renal impairment, that is more difficult and
has rarely been reported. This case report involves an
82-year-old man who received regular hemodialysis

and underwent PCI for acute inferior wall ST-segment
elevation myocardial infarction. On the third day after
PCI, the patient developed acute UGI bleeding, and
gastroscopy confirmed that he had developed compound
gastroduodenal ulcers (active stage) with hyperemia of
the surrounding mucosa. After fasting, blood transfusion,
acid inhibition, gastric protection and symptomatic
support treatment, the patient’s UGI bleeding remained
uncontrolled. Finally, upper gastrointestinal bleeding was
stopped by empiric transcatheter arterial embolization
(TAE). The patient’s condition was controlled through
active treatment, and he was eventually discharged

from the hospital. Bleeding complications after

Introduction

In patients with renal impairment, the risk factors for acute
myocardial infarction (AMI) include traditional risk factors
as well as renal impairment specific-risk factors. As a result,
patients with renal impairment are more likely to have
AMI and higher in-hospital mortality rates [1]. Acute upper
gastrointestinal (UGI) bleeding is a common complication
during the perioperative period of interventional treatment
for AMI. Studies have reported that hemodialysis is a risk
factor for UGI bleeding [2]. Therefore, patients with renal
impairment and AMI during perioperative intervention are
more likely to experience acute UGI bleeding and higher
mortality. More data from future studies are required to
confirm this hypothesis. This case report involved a patient
with acute renal impairment who experienced acute UGI
bleeding after percutaneous coronary intervention (PCI) for
AMLI. Tt illustrates potential interactions between cardiovas-
cular and metabolic diseases, that is AMI complicated by
gastrointestinal hemorrhage superimposed on acute renal
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coronary stenting often present a dilemma, particularly

in patients with renal impairment. Therefore, patients
such as this should be thoroughly evaluated before

any treatment. In the case of no obvious hemorrhagic
spots found on endoscopic examination and failure of
conservative medical treatment, empiric transcatheter
arterial embolization TAE is a well-tolerated and effective
treatment for UGI bleeding. Cardiovasc Endocrinol Metab
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impairment. Here, we describe the patient’s rescue process
and prognosis. Empiric transcatheter arterial embolization
(TAE) may be the most reasonable treatment for these
patients.

Case presentation

An 82-year-old male patient undergoing hemodialy-
sis for more than 7months was admitted to Chenzhou
Third People’s Hospital (Chenzhou, Hunan, China)
for repeated low back pain for more than 2months on
11 November 2019. His medical history included renal
impairment, renal anemia, osteoporosis, lumbar disease
(intermittent use of nonsteroidal and glucocorticoids
anti-inflammatory drugs for pain management), hyper-
tension, chronic bronchitis and multiple lacunar cerebral
infarctions. He had no history of diabetes. In 2011, renal
artery stenting was performed for the stenosis of the right
renal artery. He had a 30-pack-year smoking history and
no family cardiovascular diseases. On the night of admis-
sion, the patient suffered a sudden syncope, which lasted
for approximately 30s, and gradually became conscious.
Laboratory test results showed hemoglobin (70 g/L.), cre-
atinine (368 pmol/L.), urea (9.09 mmol/L.), serum albumin
(27.43 g/LL), myohemoglobin (1126.6ng/mL), troponin
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I (1.6ug/l.) and N-terminal precursor brain natriuretic
peptide (25000 pg/mL) levels. ECG results showed ST
clevation in the inferior wall leads (Fig. 1). Emergency
coronary angiography (CAG) showed subtotal occlu-
sion and thrombus of the proximal right coronary artery
(RCA) (forward flow thrombolysis in myocardial infarc-
tion [TIMI] grade I) (Fig. 2a,b). After the emergency
CAG, PCI was immediately performed. The RCA was
recanalized after thrombus aspiration, and a 3.5 mm x
24 mm drug-coated stent (JW Medical Systems, China)
was implanted in the proximal RCA (Fig. 2¢,d). During
the operation, 6500U of ordinary heparin and 150 ml
of contrast agent were used. Dual antiplatelet therapy
was initiated immediately (aspirin 300 mg loading and
100 mg/day maintenance; clopidogrel 300 mg loading
and 75 mg/day maintenance) and he was administered a
proton pump inhibitor.

The patient underwent hemodialysis on the first day after
PCI, during which heparin was used. On the third day
after PCI, The patient suddenly developed black stool.
The immediate hemoglobin level was 51g/L., which was
as low as 46g/L.. Pulse was 87b.p.m. Blood pressure was
107/57 mmHg. Considering the acute UGI bleeding and
stable hemodynamics, he underwent electronic gastroscopy
immediately, which revealed compound gastroduodenal
ulcers (active stage) with hyperemia of the surrounding
mucosa (Fig. 3), and dual antiplatelet therapy was discon-
tinued. After fasting, blood transfusion, fluid rehydration,
gastric protection and symptomatic support treatment, the
patient’s condition gradually stabilized and he had no black
stool. His hemoglobin level was 77 g/L..

Clopidogrel antiplatelet aggregation therapy was added
on the third day after the occurrence of UGI bleeding.
"Two days later, the patient again had a black stool, and
recurrence of bleeding was considered. We immediately

Fig. 1

organized a multidisciplinary consultation. Finally,
empiric embolization of the gastroduodenal artery was
performed with polyvinyl alcohol foam embolization par-
ticles and embolization spring coils (Cook Incorporated,
USA) (Fig. 4). The patient had no black stool after
empiric TAE, and his condition was stable. No compli-
cations were associated with ischemia. On the 16th day
of hospitalization, the patient was discharged. At the last
visit, his hemoglobin level was 83 g/L..

Discussion

We describe the process of diagnosis and salvage treat-
ment for a case of acute UGI bleeding after PCI for AMI
in a patient with acute renal impairment. When acute
UGI bleeding occurs after PCI for AMI, the in-hospital
and long-term mortality rates can substantially increase
to 25.9 and 34.1%, respectively [3]. Then hospitalization
rates and mortality rates are much higher for patients
with acute renal impairment.

In this case, the risk factors for AMI included tradi-
tional cardiovascular risk factors common to the general
population, such as age, sex, smoking, and hyperten-
sion. Patients with renal impairment also have unique
risk factors for renal impairment. Among these renal
impairment-specific risk factors, it is speculated that
dialysis patterns may contribute to varying degrees of
susceptibility to the development of AMI due to differ-
ences in hemodynamic stability during dialysis proce-
dures, myocardial injury, endothelial dysfunction, left
ventricular hypertrophy remodeling and solute clear-
ance [4]. Epidemiological data show that the incidence
of AMI is significantly higher in the dialysis population
than in the nondialysis population [5,6]. Research from
Taiwan showed that, compared to peritoneal dialysis,
hemodialysis was significantly associated with a higher

Patient electrocardiogram (ECG) characteristics showed ST elevation in the inferior wall leads.




Fig. 2
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Angiographic findings: (a,b) Coronary angiography (CAG) revealed subtotal occlusion and thrombus of the proximal right coronary artery (RCA)
(forward flow TIMI grade I). (c) A 3.6 mm x 24 mm drug-coated stent JW Medical Systems, China) was implanted in the proximal RCA. (d) The
RCA was recanalized. (a) Red arrow means the stenosis and thrombus. (c) Red arrow means the stent. TIMI, thrombolysis in myocardial infarction.

Fig. 3

Electronic gastroscopy revealed compound gastroduodenal ulcers (active stage) with hyperemia of the surrounding mucosa.

risk of developing AMI, especially 4 years after dialy-
sis was initiated [4]. The differential risk of AMI for
different dialysis modalities might be explained by
repetitive myocardial injury and worsen the mismatch
of oxygen demand and supply in the myocardium dur-
ing the hemodialysis process.

Although, a few studies have shown that PCI for native
vessel stenosis has poorer outcomes in hemodialysis
patients than in nonhemodialysis patients. The proba-
bility of repeat revascularization after stent implantation
to treat new lesions was reported to be as high as up to
19% in hemodialysis patients [7]. However, we had no
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Fig. 4

Angiographic findings: (a) This is an image of a celiac artery. (b) Embolization of the gastroduodenal artery was performed with polyvinyl alcohol
foam embolization particles and embolization spring coils. Red arrow means the gastroduodenal artery.

choice but to implant a stent. The reasons for this are as
follows. First, the patient’s emergency coronary angiog-
raphy revealed acute subtotal occlusion of the proximal
right coronary artery, and significant residual stenosis was
observed after thrombus aspiration. Second, to date, there
are no guidelines at home or abroad that define the strat-
egy for coronary revascularization treatment of AMI in
hemodialysis patients. Clinical studies from Japan have
reported that drug-coated balloons for in-stent restenosis
in hemodialysis patients have worse outcomes [8]. Future
clinical studies are needed to determine whether drug-
coated balloons can benefit from primary revasculariza-
tion therapy in hemodialysis patients. Third, according
to a consensus document from the Academic Research
Consortium for High Bleeding Risk [9,10], this patient
was defined as having a high bleeding risk. Because it can
reduce the duration of dual antiplatelet aggregation ther-
apy from 6-12months to 1 month, after years of clinical
practice and evidence-based research, the Biofreedom
stent has proven to be the first choice for PCI treatment
in patients with high bleeding risk, and has become the
gold standard for PCI treatment in patients with high
bleeding risk [11,12]. Unfortunately, the Biofreedom
stent was only recently approved for marketing in China
by China’s National Medical Products Administration.

Dual antiplatelet therapy (which combines aspirin with
a platelet P2Y12 ADP-receptor inhibitor) is the corner-
stone of the therapeutic strategy for the management
of patients with acute myocardial infarction undergoing
PCI. A 300 mg loading dose of aspirin and a 300 mg load-
ing dose of clopidogrel were administered to the patient
immediately after the diagnosis of AMI. Considering the
risk of bleeding, guidelines do not recommend ticagre-
lor as an antithrombotic treatment strategy for end-stage
renal disease. However, ticagrelor has a more rapid onset
of action and induces more potent and reproducible
platelet inhibition than clopidogrel, including in patients
with chronic kidney disease [13]. Pharmacodynamic and
pharmacokinetic studies have demonstrated that ticagr-
elor can be safely used in patients with kidney failure,

including in those undergoing dialysis [14]. For hemo-
dialysis patients, whether ticagrelor is more beneficial,
perhaps the TROUPER trial will provide an answer [15].

Unfortunately, on the third day after PCI, the patient devel-
oped acute UGI bleeding and gastroscopy findings con-
firmed that he had developed compound gastroduodenal
ulcers (active stage) with hyperemia of the surrounding
mucosa. During a retrospective review of his UGI bleeding
complications, we identified that he was at risk in relation to
the following risk factors: (1) old age; (2) antiplatelet drugs
such as clopidogrel and aspirin further increased the risk of
UGI bleeding; (3) the patient had long back pain and had
been taking nonsteroidal anti-inflammatory drugs; (4) his-
tory of chronic kidney disease; (5) stress; (6) the patient used
glucocorticoids intermittently because of low back pain; (7)
moderate anemia due to chronic kidney disease; (8) the
patient who was treated with heparin underwent hemodi-
alysis therapy after PCI and (9) the patient may have been
infected with Helicobacter pylori. Acute UGI bleeding
can cause a management dilemma for clinicians who need
to balance the discontinuation of antithrombotic drugs
to prevent bleeding and possible acute thrombosis of the
stent. Considering the patient’s active bleeding, antiplate-
let therapy with aspirin and clopidogrel was immediately
discontinued. Of course, we administered proton pump
inhibitor therapy immediately after the patient developed
AMI, which has been proven to reduce the risk of gastroin-
testinal bleeding [16]. Considering the patient’s progressive
decline in hemoglobin levels to 46g/l., we administered
two transfusions. In fact, blood transfusions during the peri-
operative period of PCI treatment are controversial. The
REALITY trial provided a reasonable answer. The trial
confirms that a ‘restrictive’ transfusion strategy (triggered
by hemoglobin <80g/L.) is clinically noninferior to a ‘liberal’
transfusion strategy (triggered by hemoglobin <100g/L.),
but is less costly [17]. Because the patient temporarily had
no active gastrointestinal bleeding, clopidogrel antiplatelet
aggregation therapy was added on the third day after the
occurrence of UGI bleeding. Unfortunately, the patient
again presented with black stools, and active bleeding was



considered 2 days later. Considering that no obvious hemor-
rhagic spots were observed on endoscopy, we immediately
organized a multidisciplinary consultation and decided to
perform TAE. Because the angiogram did not show any
bleeding vessels, empiric embolization of the gastroduode-
nal artery was performed with polyvinyl alcohol foam embo-
lization particles and embolization spring coils. After empiric
'TAE, the patient’s condition gradually stabilized and he was
discharged successfully. A meta-analysis also reported that
empiric embolization is well-tolerated and appears to be as
effective as targeted embolization in preventing rebleeding
and mortality in patients with angiographically negative
acute UGI bleeding [18]. Despite a recent reported 1 month
of dual antiplatelet therapy was noninferior to the continu-
ation of therapy for at least 2 additional months with regard
to the occurrence of net adverse clinical events and major
adverse cardiac or cerebral events and the abbreviated ther-
apy also resulted in a lower incidence of major or clinically
relevant nonmajor bleeding in patients at high bleeding risk
[19]. Considering the high risk of bleeding, long-term ther-
apy with clopidogrel alone prevented platelet aggregation in
this case. At the latest return visit, the patient’s hemoglobin
level was 83 g/L., and all indicators were relatively stable.

In conclusion, the treatment of UGI bleeding includes
conservative treatment, endoscopic hemostasis, TAE
and surgical treatment. Patients at a high risk of bleed-
ing should be thoroughly evaluated before any treat-
ment. Empiric TAE may be well-tolerated and effective
for patients with renal impairment during perioperative
coronary intervention when both conservative and endo-
scopic therapies have failed.
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