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Abstract

Background. Gastrointestinal bleeding is one of the complication of acute ischemic stroke and cause of increased mortality and
length of stay. This is caused by a delay in the administration of antiplatelet or anticoagulant.Objective.To find the association
between gastrointestinal bleeding with clinical outcome in acute ischemic stroke patient.

Methods.This study was a prospective observational, conducted at Hasan Sadikin Hospital Bandung for 4 months (November
2017-February 2018). Acute ischemic stroke patients that fulfill the inclusion and exclusion were observed while being inpatients
to observe their mortality and length of stay.This study used univariat, bivariat, multivariat, and stratification analysis.

Results. A total of 100 acute ischemic stroke patients were found, and 24 patients had gastrointestinal bleeding. A history of
previous peptic ulcer/gastrointestinal bleeding was found most often in patient with gastrointestinal bleeding (20.8%/p=0.003).
Median NIHSS score is higher (16 vs 7/p<0.001) and GCS score was lower (12 vs 15/p<0.001) in patients with gastrointestinal
bleeding. Multivariate analysis showed that gastrointestinal bleeding were significantly associated with survival (p = 0.021) and
length of stay (p = 0.008). The analysis of stratification showed subjects with infections who later experienced gastrointestinal
bleeding had a lower risk of death and length of stay than subjects without infection who experienced gastrointestinal bleeding
(1.7 vs 22.5times and 1.5 vs 2 times).

Conclusion.Gastrointestinal bleeding had more increased mortality and length of stay than without gastrointestinal bleeding in
acute ischemic stroke patient.

INTRODUCTION

According to data from the World Health Organization
(WHO) in 2015, stroke is the number two cause of death in
the world after ischemic heart disease. Data from the Health
Research and Development Agency of the Indonesian
Ministry of Health based on a 2014 survey, strokes occupy
the top position of causes of death in Indonesia. Estimated
burden of disease (disability, number of sufferers, and death)
caused by stroke will increase every year.'”

Ischemic stroke is the most common type of stroke, reaching
80% of all stroke events in the world. Outcomes in acute
ischemic stroke are affected, among others, by complications
that occur, both neurological and non-neurological. There
are various non-neurological complications that can occur in
patients with acute ischemic stroke, including
gastrointestinal bleeding and infection. Gastrointestinal

bleeding in patients with acute ischemic stroke is generally
in the form of upper gastrointestinal bleeding. Infections that
occur in acute ischemic stroke generally are pneumonia and

urinary tract infections.

Gastrointestinal bleeding has been reported since 1800.” In
patients with haemorrhagic stroke, gastrointestinal bleeding
occurs in about 26.7%, the incidence is related to age and
volume of bleeding.’ The incidence of gastrointestinal
bleeding in ischemic stroke patients is lower, ie 0.1 - 8%.
The report on the incidence of gastrointestinal bleeding in
ischemic stroke in Asia ranges from 1.4 - 7.8% ."*

Gastrointestinal bleeding is still a serious problem in both
stroke and ischemic stroke. Pathophysiologically, there are
different mechanisms for the occurrence of gastrointestinal
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bleeding in both types of stroke. Gastrointestinal bleeding in
bleeding strokes occurs due to suppression of the pituitary
gland by a hematoma. This causes an increase in cortisol
resulting in the release of stomach acid. Gastrointestinal
bleeding in ischemic stroke is caused more by the
neuroinflamasi process that occurs after ischemic in the
brain then stimulates vagal hyperactivity resulting in an
increase in stomach acid. In addition to gastrointestinal
bleeding, infection is a non-neurological complication that is
often found. The incidence of infection is around 23% - 50%
in patients with acute ischemic stroke. Extensive ischemic
stroke causes an increase in catecholamines through the
sympathetic system. The increase in catecholamines causes
suppression of the immune system through neutrophil
malfunction, making it easier to get infected.

The incidence of gastrointestinal bleeding and infection in
acute ischemic stroke patients is associated with poor
outcomes. The output includes increased disability after
stroke, death, and prolonging hospital care. One of the
factors that influence the outcome is the cessation of
antiplatelet or anticoagulant therapy which can cause a
thrombotic state that can aggravate brain ischemic
conditions. The results of this study are expected to provide
clinical consideration for the provision of prophylactic
treatment for gastrointestinal bleeding in patients with acute
ischemic stroke.

METHODS

This was a prospective observational study conducted in
neurology ward Dr. Hasan Sadikin Bandung from November
2017 to February 2018. Subjects for the study of acute
ischemic stroke were treated in the neurology ward and
fulfilled the inclusion and exclusion criteria. The inclusion
criteria were patients with acute ischemic stroke diagnosis
based on clinical and brain imaging. The exclusion criteria
were gastrointestinal bleeding before treatment at Hasan
Sadikin Hospital. Data analysis used was univariate,
bivariate, multivariate, and statistical stratification data
analysis.

RESULT

A total of 100 acute ischemic stroke patients who met the
inclusion and exclusion criteria. During treatment, the
subjects were observed until they were discharged from the
hospital or died, then the length of time the subject was
treated. The characteristics of the research subject can be
seen in Table 1.

Table 1 shows the mean age of subjects with older
gastrointestinal bleeding compared with no gastrointestinal
bleeding (61 + 13 vs 58 + 10 years). Hypertension is the
most risk factor in all subjects (87.5% vs 85.5%). Embolic
type strokes are more common in subjects with
gastrointestinal bleeding, which is 66.7%. In contrast, the
type of atherothrombosis was more common in subjects
without bleeding, which was 57.9%. This was statistically
significant (p = 0.036).

Other characteristics that differed significantly in the two
groups were atrial fibrillation (25% vs 5.2%; p = 0.012),
history of peptic ulcer or previous gastrointestinal bleeding
(20.8% vs 0; p = 0.003), history of penuse of antiplatelet or
anticoagulant before hospital admission (29.2% vs 11.8%; p
= 0.044), NIHSS score (16 vs 7; p = <0.001), GCS (12 vs
15; p =<0.001), and AIS-GIB (6 vs 3; p = <0.001).

In addition, this study looks at the characteristics of subjects
with infections as confounding variables. The number of
subjects with infection in this study were 27 subjects. The
average age of subjects with infection is 61 years with more
women than men (17 vs 10). Subjects with more infections
in embolic type strokes than atherothrombotic types (18 vs
9). Median GCS and NIHSS scores respectively 12 and 17.

Relationship to Survival of Gastrointestinal Bleeding
Table 2 shows that of the 24 subjects with gastrointestinal
bleeding half died, while without bleeding only 7.9%. This
is significantly different (p <0.001). In addition, subjects
with bleeding died within a median time of 3 days (Quartile
Range interval / IQR: 2-7) and most of the causes of death
were neurological causes in this case cerebral herniation (8
subjects / 66%). Meanwhile, subjects without bleeding died
within a median of 8 days (IQR 3-10) and fewer died of
neurological causes (2 subjects / 33%).

Of the 27 patients diagnosed with infection during treatment,
almost half died, while without infection only 6.8%. This is
significantly different (p <0.001). Infection in this study was
pneumonia and urinary tract infections. In addition, it was
found that subjects with infections died within a median of 8
days (IQR: 3-10) and fewer died of neurological causes (6
subjects / 46%; meanwhile subjects without infection died
within a median of 3 days (IQR 2-3 ) and most died of
neurological causes (4 subjects / 80%).

Based on bivariate analysis, subjects with gastrointestinal
bleeding were 6.3 times more likely to die than without
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bleeding. Then multivariate analysis showed that subjects
with gastrointestinal bleeding had a risk of dying 3.2 times
greater than without bleeding after being controlled by
confounding infection variables (p = 0.021) (Table 3).

Table 3 shows that there were 13 subjects with infections
who had gastrointestinal bleeding more than half (8 subjects)
died, while those who did not bleed only 5 subjects (38.5%).
Uninfected subjects who experienced gastrointestinal
bleeding as many as 4 subjects (36.4%) died, while those
who did not bleed only 1 subject (1.6%).

Subjects with infections then experiencing gastrointestinal
bleeding have a risk of dying of 1.7 times. Whereas subjects
without infection then experienced gastrointestinal bleeding
at a risk of death of 22.5 times.

Relationship to Gastrointestinal Bleeding with Length of
Care

Table 4 shows that in the group of living subjects the length
of stay> 7 days was greater in gastrointestinal bleeding than
without bleeding (75% vs 32.9%). This is significantly
different (p = 0.009). Living subjects who were diagnosed
with infection had more than 7 days of treatment compared
to those without infection (78.6% vs 30.9%). This is
significantly different (p <0.001). From these results it was
found that subjects with gastrointestinal bleeding were 2.3
times more likely to be treated for> 7 days than without
bleeding.

After multivariate analysis, it was found that subjects living
with gastrointestinal bleeding had a risk of length of stay of>
7 days, 1.8 times rather than without bleeding after being
controlled by confounding infection variables (p = 0.008)
(Table 4).

Table 5 shows all subjects with gastrointestinal bleeding
died (5 subjects / 100%), while those who did not bleed 6
subjects (66.7%). Uninfected subjects who experienced
gastrointestinal bleeding as many as 4 subjects (57.1%) died,
while those who did not bleed 17 subjects (27.9%).

Subjects with infection then experiencing gastrointestinal
bleeding have a risk of dying that is 1.5 times. Whereas
subjects without infection then experienced gastrointestinal
bleeding at risk of dying twice.

Table 1
Data of characteristic ischemic stroke patients

Total Gasiroimtestinal s
Characterisiics (a=100) leeding (a=14) Ceastrointeutinal poraiae
# Ll bleeding (n-T6)
Aje, Vear (mesn = SD) - Gl =13 58=10 0133
Geender, n (%)
41 11§45 8) 3 {405)
gl 0553
Female 3 1HHI 45 (552}
Rk faciors, n (%)
Hypertensson &6 1000
Dhabetes meliius e
Dy alapidemia -] 0581
Hypenuricemia e 0.592
Aitrial Fibrillation 1 aonze
Erevious stroks + 0497
Emoking 0 1 E4E
Type of scheme: stroke, n (3
Atharothrombote: a2 {333 - I I ‘ : v Py
Emibotic 45 16 (66.T) 32 (42 1)
Iinlcr_. of gastrointestimal bleeding. = 5L08) M o003
L]
History of cirhosas hepatis a [} [H
History of amtiplatelel therapy, o (%) 15 LV ] S{1LE) D
IWIHES o aadeinascd, fnadiss () 16 (3-28) ] <0001 *
MRS on Sdsin) ket Medise (range) - 0 (0-a) oi0-3) 0158
S adimissian, median (renlang) 2 12(5-13) 15 (5-15) <i0.001%
Subtype OCSP @ (%)
LACI m 2{83) 15(23.7) 0101
PALCL 57 14 {563} 43 (56.5) QBB
TACI 15 62500 S8} 1.116

POCI ] 2{83) &(15) 1,000

* Sigraficant anatysss pod) 071 Nanonal Insirete of Health Swoke Scale:® modified Rarkin Scale:"Glasgow Coma Scalec!
Omfordshee Commumary Stoke Projecr Subrype (O0SP) Clasificatson © Lacunar mitwenl ACT), Pamsal Arsenor Cireolation Infiser
(PACTL Total Asterior Circulation Infarst {TACTL. Posterior Qeclusion Circulatson Trfars (POCT)

Table 2

Bivariat and multivariate analysis between gastrointestinal
bleeding and survival

Survival
Variahle n Dead Survive RE(%5%CT) p-value
n-is n-§1
Gasireiniestinal
bleeding,n(%e)
Yes 24 12 (50.0p 1205000 63{2.6-15.1) 0.001*
L i 679 020
Tnfection,n%e)
Y 27 13 (48.1) 14{51.9) T0{2.7-17.8) 0.001*
o 3 £ (68) 68 (93.2)
* 5ignifiean stanisteal analvais
Variahile Adjusted RR (#5% CI) p-walue
Gastrodmtestinal bleeding 32(0L2-83) Oxi*
Lifecting FH(14-114) ouoLz*
Dwpendent varisble: owicome (death); ® mgnificant statistical analysis
Table 3

Statification anaylisis : Association gastrointestinal bleeding
and infection with survival

Variable u Survival RE
Tnfection “":";:';‘:“” Diead (%) Survive(%)
Wes 13 (615 S(3E5) -
. No 14 S[35.7) 9(64.3) i
: Yes i1 4 136.4) 7(63.6) i
Mo N 225
Mo 62 1(1.6) G1{8.4)
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Table 4

Bivariat and multivariate analysis: Association
gastrointestinal bleeding and length of stay on survival

group

Lemgih of siay
Varialle [ =7 days <7 days ER(5%CT) p-valie
n-31 =50
Gastrolntelinal
Ieeding,ni%a)
Yes 12 (750 3(250) 23(lLd-34) n.oae*
T EL 23(32.: 47 (67.1)
Imfeciion
Yes 14 L1 T8.6) 3(214) 15(1.6—-39) D001*
N 68 21 I hl.?ll 47 |_r.-]. 1]
* Significant statistical analysis
Variable Adjusted EK (95% CI) pvalue
Ceastroimiestinal bleeding 1L.8(1.2-27) 0,08
Infection 22(14-35) 0.001*

Dependent variable: ouscomse (length of stay); * significant statistical anabysis

Table 5

Association gastrointestinal bleeding and length of stay on
survival group

Variable Length of stay
Gastrointestinal n =7 days RR
4 = T davs{ %
Infection bleeding ) = 7 days( %)
. Yes 5 {100y 04
e No 9 6(66.7) 3(33.3) -
: Yes 7 4(57.1) 3(42.9) 5
i No &1 17 (27.9) (71 A

Characteristics of Research Subjects

The incidence of gastrointestinal bleeding in this study was
24%. This incidence is higher than other studies in the
world, including the United States (1.2%), Japan (1.4%),
Canada (1.5%), China (1.5%), Malaysia (5.2 %), Philippines
(7%) and Taiwan (7.8%). Research in Taiwan says Asian
races have more bleeding than Caucasians associated with
Helicobacter pylori infection. Research in Indonesia,
Taiwan, the Philippines, and Malaysia was only in one
hospital, while in the United States, Japan, Canada, and
China multicentre studies so that there were differences in
the number of subjects. In addition, this difference may be
due to differences in the operational definition of
gastrointestine bleeding 1. In developed countries,
endoscopic examination is the gold standard for the
diagnosis of gastrointetinal bleeding, whereas in this study
only based on clinical findings.™"""

This study showed the proportion of women who
experienced gastrointestinal bleeding was slightly more than
men (54.2% vs 45.8%), but no significant difference was
found. Conversely there was a significant difference in
China and Taiwan where men were more at risk of

developing gastrointestinal bleeding. This might be due to
differences in the characteristics and number of research

. 10,12
subjects.

The average age of the study subjects was younger (58
years) compared to the stroke register in Indonesia (65
years), Chinese (66 years), Taiwan (69 years). This might be
due to differences in the characteristics and number of
research subjects. Another reason is that Indonesia is a
developing country that experiences unhealthy lifestyle
changes that increases risk factors for stroke such as
hypertension and diabetes mellitus. The age of subjects with
gastrointestinal bleeding was older compared to those
without gastrointetinal bleeding (61 vs 58 years) according
to the study in Taiwan (74 vs 69 years), Japanese (76 vs 73
years), Canada (75 vs 72 years). This is because at an older
age the physiological function of the gastrointestinal system
decreases. This causes a decrease in the function of
protective cells in the gastrointestinal system so that
bleeding occurs more easily.”"*"*

This study showed the risk factors for dyslipidemia were
slightly lower in subjects with gastrointestinal bleeding
(54.1%) compared to those without gastrointestinal bleeding
(60.5%). This is consistent with previous studies in Japan
(29.2% vs 49.6%), Canada (18% vs 34%). The cause of this
event is not yet fully known, but previous studies say it
might be due to the use of antibiotics for eradicating
bacteria, especially Helicobacter pylori. Such eradication
may be related to an increase in serum cholesterol or
triglycerides.

Subjects with gastrointestinal bleeding had more atrial
fibrillation risk factors and more types of embolic stroke
than those without gastrointestinal bleeding (25% vs 5.2%
and 66.7% vs. 42.1%). This is because in embolic strokes
there is a widespread brain ischemic so that the
neuroinflamasi in the brain gets more intense. The
inflammatory mediator involves activating the
cervivervusvagus pathway in the central autonomy in the
brain in the anti-inflammatory pathway - cholinergic which
will activate the bone strain of the cervix (parasympathetic
pathway) to produce acetylcholine to the upper hyperactivity
of darervusvagus (vagal hyperactivity). This vagal
hyperactivity stimulates an increase in the rate of stomach
causing gastrointestinal bleeding. Previous research in Japan
(36%) and Canada (20%) showed the same thing.
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Subjects with gastrointestinal bleeding had a history of
peptic ulcer / gastrointestinal bleeding and the use of
antiplatelet / anticoagulant therapy before admission was
slightly more than without gastrointestinal bleeding (20.8%
vs 0 and 29.2% vs. 11.8%). These results are in line with
previous studies in Taiwan, Japan, the United States, and
Canada. This is because the use of antiplatelet is associated
with damage to the gastric epithelium directly and inhibits
the production of prostaglandin by the gastric mucosa,
causing gastric ulcers. The use of anticoagulants is related to
the systemic effects caused by the body through inhibition of
clotting factors involving vitamin K.""'*"

Subjects with gastrointestinal bleeding had a higher NIHSS
score at admission compared to those without
gastrointestinal bleeding (16 vs 7). The results of this study
are in accordance with other studies in Japan. GCS scores at
admission are lower in subjects with gastrointestinal
bleeding (12) compared to those without gastrointestinal
bleeding (15). This is related to the severity of the ischemic
stroke that occurs. The median mRS score before admission
did not differ between subjects with bleeding and without
bleeding. This is caused by the severity of the stroke that
occurred before is relatively mild.

Subjects with gastrointestinal bleeding had more infections
than without bleeding (54.2% vs 18.4%). Research in
Taiwan (79.2% vs. 19.1%) and the United States (5.2% vs
1%) showed similar results. Gastrointestinal bleeding causes
infection to be under debate. There are several hypotheses
which state that the severity of ischemic stroke causes
gastrointestinal bleeding. Nosocomial infections that occur
due to disability in the stroke. Another opinion said the
infection caused gastrointestinal bleeding due to changes in

faktor coagulation due to inflammation that occurs.'""

Relationship to Gastrointestinal Bleeding with Survival
This study showed gastrointestinal bleeding significantly
affected the incidence of death in acute ischemic stroke
patients (p = 0.021). The risk of death is 3.2 times greater in
gastrointestinal bleeding than without bleeding. The results
of this analysis have been controlled by confounding
infection variables. Although the risk of death in infection is
higher (3.9 times), the focus of this study is gastrointestinal
bleeding. Based on these results, gastrointestinal bleeding
plays an important role in survival without being influenced
by infection.

Infection is considered to be a confounding variable because
in several studies in Taiwan, the United States, Brazil and

Poland, infection significantly affected mortality in acute
ischemic stroke patients. Extensive ischemic stroke causes
an increase in catecholamines through the sympathetic
system. The increase in catecholamines causes suppression
of the immune system through neutrophil malfunction,
making it easier to get an infection.”'""®

Research in Japan said the mortality of subjects with
gastrointestinal bleeding was higher than without bleeding
(15.7% vs 1.9%) with a risk of death 8.7 times. In Canada,
the mortality of subjects with gastrointestinal bleeding was
28% with a risk of death 1.5 times greater than without
bleeding. Research in the United States showed that as many
as 16.1% of subjects with gastrointestinal bleeding died with
arisk of death 1.8 times greater than without bleeding.
Based on these data, gastrointestinal bleeding significantly
affected death in patients with acute ischemic stroke."

Stratification analysis based on the presence or absence of
infection diagnosis showed that subjects with infections who
subsequently had gastrointestinal bleeding had a lower risk
of death than those without infection and then had
gastrointestinal bleeding (1.7 times vs. 22.5 times).

In addition there were 10 patients without gastrointestinal
bleeding who were given prophylactic therapy (PPI,
histamine H2 antagonist, or cytoprotectic agent), where only
1 subject died due to sepsis.

Relationship to Gastrointestinal Bleeding with Length of
Care

This study showed subjects with gastrointestinal bleeding
were treated more than 7 days (75%) compared with no
gastrointestinal bleeding (32.9%). The risk of treatment is
1.8 times longer in subjects with gastrointestinal bleeding
than without bleeding after being controlled by confounding
infection variables. Although the risk of long-term treatment
for infection is higher (2.2 times), the focus of this study is
gastrointestinal bleeding. Based on these results,
gastrointestinal bleeding plays an important role in the
length of care without infection. Infection is considered a
confounding variable because previous studies in Taiwan,
the United States, Denmark, and the United Kingdom
mentioned infection affecting the length of stay in acute
ischemic stroke patients. """

The results of this study are in accordance with previous
studies in the United States. Research in the United States
found that ischemic stroke patients with gastrointestinal
bleeding had a longer average length of stay (11 days) than
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without gastointestinal bleeding (5 days) with a 2.3 times
longer risk of treatment. Patient care was longer due to
examination and therapy. additions were made to patients
with gastrointestinal bleeding such as delaying antiplatelet /
anticoagulant initial therapy, blood transfusion, and
endoscopy to look for sources of gastrointestinal bleeding.
Based on these data, gastrointestinal bleeding has a
significant effect on prolonging the length of treatment in
acute ischemic stroke patients (p = 0.008) ."

Stratification analysis based on the presence or absence of
infection diagnosis showed that subjects with infections who
subsequently experienced gastrointestinal bleeding had a
long risk of treatment not much different than those without
infection and then had gastrointestinal bleeding (1.5 times
vs. 2 times).

Research Limitations

This study used clinical symptoms to diagnose
gastrointestinal bleeding in the form of a brownish NGT
hose, not confirmed by endoscopy to find the source of
bleeding and Helicobacter pylori infection. This study did
not take into account antiplatelet administration,
anticoagulants, or other drugs that might affect the
gastrointestinal tract during hospital treatment.

CONCLUSION

Acute ischemic stroke that has gastrointestinal bleeding has
a higher risk of death and longer treatment duration than
without gastrointestinal bleeding. Infection events during
treatment affect mortality and length of stay in subjects with
acute ischemic stroke. Stroke patients in acute schematic
with a tendency towards gastrointestinal bleeding, ie patients
with embolic type stroke, atrial fibrillation, low GCS score,
high NIHSS score, history of peptic ulcer, history of
antiplatelet / anticoagulant therapy, and incidence of
infection during hospital prophylactic treatment of
gastrointestinal bleeding.
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