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most common gastrointestinal disease. This
affects about 4 million people every year
worldwide with an incidence of 1.5%-3% and 2-
14% of these will progress to perforation.
Mortality is reported in 30% of cases and caused
morbidity in 50% of patients. Some studies have
suggested that mortality in patients with
peritonitis accompanied by candidiasis ranges
from 20%-75%, whereas others have argued that
the presence of fungal isolates in patients with
perforated peptic ulcer does not affect the
outcome. A recent study reported an incidence of
45% of patients peptic ulcer perforation cases
accompanied by candidiasis in Dr. Soetomo
General Hospital Surabaya in 2019. Methods:
This was a cross sectional study based on medical
record data of patients with gastric ulcer
perforation accompanied by candidiasis who
underwent laparotomy and gastric repair surgery
at Dr. Soetomo General Hospital Surabaya from
January 2019 to December 2020. Results: There
was no significant correlation between candidiasis
and mortality in gastric ulcer perforation patients
(p=0.989). Conclusion: Candidiasis does not
increase mortality in patients with gastric ulcer
perforation.
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INTRODUCTION

Peptic ulcer disease remains the most
common and expensive gastrointestinal disease.’
Nearly 4 million people worldwide are diagnosed
with peptic ulcer each year. The incidence of
peptic ulcer is estimated to be around 1, 5%-3%.
Complications occur in 10-20% of patients, while
2-14% of patients will experience perforation.?
Peptic ulcer perforation is a common surgical
emergency with a prevalence of around 5% and is
associated with mortality of up to 30% and
morbidity of up to 50%.% The mortality rate of
gastric perforation patients with a Boey score of 2
at dr. Soetomo Hospital Surabaya in 2019 was
reported to be 53%.

The most common causes of gastric
perforation include taking NSAIDs.* Gastric
perforation can also be accompanied by fungal
infection and is associated with a significant
increase in morbidity and mortality.? It has been
reported that mortality in patients with peritonitis
accompanied by Candida sp. ranged from 20%-

75%.°> Meanwhile, the number of cases of gastric
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perforation accompanied by Candida sp. in Dr.
Soetomo Surabaya Hospital in 2019 was reported
to have occurred in 45% of patients.

Studies reported that patients with positive
fungal cultures had a higher incidence of surgical
site infection, residual abscess formation, longer
ICU and hospital stays and higher mortality rates
than patients with negative fungal cultures and the
results were statistically significant.® However, it
has also been reported that there were no
differences in outcome and the presence of fungal
patients.” Because of

infections in these

conflicting reports, more evidence is needed.
Our study aimed to prove the correlation
between candidiasis and mortality in gastric ulcer
perforation who underwent laparotomy and

gastric repair surgery at Dr. Soetomo General

Hospital Surabaya from January 2019 to
December 2020.
Method

This was a cross sectional study based on
medical record data of gastric ulcer perforation
patients with Boey score 2 at Dr. Soetomo
General Hospital Surabaya from January 2019 to
December 2020. The patients included in the
study were all the patients operated for gastric
ulcer  perforation, whose  microbiological
examination results from the biopsy edge of the
perforation showed Candida sp. The variables in
this study used data with nominal characters so
that a chi-square analysis was performed.

Result

In this study, there were 44 research
subjects with
subjects aged 41-50 years (9.1%), 14 subjects 51-
60 years (31.8%) and 59.1% subjects aged 61-70

years old. A total of 21 of 44 patients (47.7%) had

the following descriptions: 4

candidiasis. The description of the research
subject can be seen in table 1.

Table 1. Characteristics of Subjects

Characteristics Details
Age
Range 41-70
Mean + 61.5
SD 7.708
Age category
41-50 y.o. 4 (9.1%)
51-60 y.o. 14 (31.8%)
61-70 y.o. 26 (59.1%)
Candida Positive 21 (47.7%)
Negative 23 (52.3%)
Outcome  Die 23 (52.3%)
Life 21 (47.7%)

Analysis showed that there was no
significant correlation between gender (p=0.892),
age (p=0.634), shock (p=0.599) and comorbidities
in the form of hypertension (p=0.537), diabetes
mellitus (p=1.000) and pneumonia (p=1.000)
among patients with or without candidiasis (Table
2). While in Table 3, the analysis showed no
significant correlation between characteristics and
mortality in patients with gastric perforation.

Table 2. Analysis of Characteristics with Candidiasis

Candida

Characteristics DI—
Positive Negative Valué
4150y.0.  1(48%)  3(13.0%)
Age 51-60y.0. 7(33.3%) 7(304%) 0.634
61-70y.0. 13 (61.9%) 13 (56.5%)
Shock  Yes 7 (33.3%) 6 (26.1%)
0.599
No 14 (66.7%) 17 (73.9%)
HT 9(52.2%) 12 (52.4%) 0.537
Comorbid DM 4(19.0%)  5(21.7%) 1.000
Pneumonia 2 (9.5%) 3(13.0%) 1.000

Note: Chi-Square test is significant p-value < 0.05
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Table 3. Analysis of Characteristics with Mortality underwent endoscopy from 1978-1980.° Values
attained in this study are significantly higher in

o Candida p—
Characteristics value Comparison to previous study published by Lee et

Positive Negative
al. (2002), which found 37.1% of patients with

4150y.0.  2(8.7%) 2(9.5%)
perforated peptic ulcer with candidiasis. The study
Age 51-60y.0. 8(34.8%)  6(28.6%)  0.907

by Jindal et al. (2015) also recorded 68 patients
61-70y.0. 13(56.5%)  13(61.9%)
with gastrointestinal perforation (48.6%) out of a

Shock  Yes 9(39.1%)  4(19.0%) _ o o
0.145 total of 140 patients experiencing candidiasis.
No 12 (60.9%) 19 (81.0%) _ _ _ o
Available evidence supports higher incidence of
HT 10 (43.5%) 11 (52.4%) 0.555 o o _ _
candidiasis in gastrointestinal perforation patients.
Comorbid DM 6(26.1%) 3(14.1%) 0.462
Pneumonia 1 (4.3%) 4(19.0%) 0.176 In this study, the highest incidence of

Note: Chi-Square test is significant p-value < 0.05 gastric perforation was found in the age group 61-

_ 70 years and in the group with candidiasis
Table 4 shows that most of the patients

) _ compared to those without candidiasis (61.9% vs
who died 52.2% (12 of 44 patients) were from the o ) ]
56.5%). This is in accordance with the previous

group without candidiasis. The results of the ) ) o
theory which states that gastric perforation is rare

analysis also show that statistically, there was no ) o

under 40 years of age, with a peak incidence at
significant  correlation  (p=0.989)  between
55-65 years of age.l It has also been reported that
candidiasis and mortality in gastric perforation

) age more than 60 years was the main risk factor
patients (OR= 1.008; 95% CI: 0.308-3.296).

affecting outcome, postoperative mortality in the

Table 4. Analysis of Candidiasis with Mortality elderly was 3 to 5 times higher.? Patients older
-} Mortality o- OR(CI than 65 years were associated with a higher

Characteristic y i b . .
Die Life value  95%) mortality rate when compared to younger patients
) 11 10 (37.7% vs 1.4%). This may be due to

(47.8%)  (47.6%) 1.008 .
Candida ) 14 0.989 (0.308-  comorbidities, delayed onset of symptoms, or
1
) (52.2%)  (52.4%) 3:296) delay in diagnosis.

. i The higher incidence of candidiasis in this
Discussion

In this study, we evaluated mortality in study is thought to be due to the wider use of

: . . . e corticosteroids and NSAIDs that can be obtained
gastric perforation patients with candidiasis.

Specifically, there were 21/44 (47.7%) gastric either by prescription due to comorbidities in

perforation patients with candidiasis based on elderly patients, or freely obtained without a
prescription. This is in line with the study by

Agustin et al. (2016) who reported that 66 patients

microbiological examination of the tissue. The
incidence of intestinal mycoses was reported by
Eras et al., who found 109 (4.35%) of the total
2517 cases studied from 1960-1964.% In 1982,
Minoli et al. reported that gastric candidiasis
occurred in 0.96% of 2700 patients who

with gastric perforation, 30.3% of them had a
history of long-term NSAID consumption and
53.03% had a history of consuming traditional

herbal medicine.
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It is difficult to determine whether
intestinal candidiasis is idiopathic or secondary,
because Candida species are part of the normal
gut flora in healthy people. Under normal
circumstances Candida levels are controlled by
beneficial bacteria. However, if the bacteria-
fungal balance is disturbed by the use of
antibiotics or if the immune system is
compromised, an overgrowth of Candida can lead
to infection. There are several theories on the
underlying mechanism of the gastric mucous
membrane disruption that was sufficient to cause
gastric candidiasis. Some studies have reported
that several cases of idiopathic gastric candidiasis
in which no underlying disease was present,
whereas others have reported that Candida
secondarily invaded and multiplied at the base of

the ulcer.*

In line with the initial study by Boey et al.
(1982), we report that patients with 2 factors who
underwent laparotomy had a 52,3% mortality
rate.!* The results of this study indicate that the
mortality rate on Boey score 2 who underwent
laparotomy is still high, so studies on factors that
can affect mortality are needed. Variables such as
age (p=0.907), septic shock (p=0.145) and
comorbidities which consist of hypertension
(p=0.555), diabetes mellitus (p=0.462) and
pneumonia (p=0.176) did not show any significant

correlation with mortality.

The results of this study show no
significant correlation (p= 0.989) between
candidiasis and mortality in patients with gastric
perforation (OR= 1.008; 95%CI: 0.308-3.296).
These findings are in line with results reported by
other publications in literature.” The generally

accepted theory is that because Candida sp. is part

of the normal intestinal flora in healthy
individuals and candidiasis in these patients
belongs to community-acquired fungal infection
so that adequate source control is expected to be

sufficient to treat patients.

As a commensal organism, at first Candida
sp. will attach to host cells through yeast forms
that live normally on the mucosal surface without
causing an immune response. Candida sp. When
in the form of hyphae, they can invade and
infiltrate the tissue. Hyphae can also invade blood
vessels in the digestive tract. Invasive procedures
that disrupt the mucosal surface, such as surgery
for gastric perforation and immunosuppression,
facilitate local invasion and further candidaemia.
Penetration of Candida sp. to the mucosa will
activate mediators including activation of the
complement cascade that initiates opsonization,
phagocytosis and intracellular damage of these
fungi. Immune defense, especially involving
cellular components, is mainly-carried out through
the process of phagocytosis and induce various
immune processes. Infection with Candida
activates  complement and  inflammatory
processes, and recruits and activates effector cells
such as macrophages, neutrophils, eosinophils,
basophils, mast cells and other inflammatory cells.
Neutrophils are the most important immune
effector cells in the phagocytosis of fungi. Some
proinflammatory cytokines will also induce
activation of plasma cells (effector cells) to
secrete immunoglobulins on their cell surfaces to
become antibodies. The main antibody that plays
a role in fungal infections is IgE. IgE will induce
an immediate type hypersensitivity reaction
(allergy). This process will induce degranulation
of mediators from effector cells which will then

induce tissue damage. During the study period,
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the average hospitalization for patients with
candidiasis was 10 days. This is thought to be
because new antibodies are formed after 10 days,
so if the patient dies in less than 10 days it may be
due to the absence of an immune role. While the
immune response has not been formed, the patient
also does not receive antifungal intervention so

that the treatment takes longer.

In our study, it appears that bacterial and
fungal cultures and antimicrobial sensitivity of the
specimens are important for the treatment of
perforated peritonitis patients. Although there is
no significant correlation between candidiasis and
the mortality of patients with gastric perforation,
the high incidence of candidiasis is one of the risk
factors for patients. Efforts aimed at timely source
control of infection and antifungal treatment are
likely to be associated with better clinical

outcomes.

Conclusion
Candidiasis does not increase mortality in

patients with gastric perforation.
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