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Invasive candidiasis remains an important cause of mortality and morbidity in patients with underlying
diseases. Here, we report a case of gastric perforation due to Candia glabrata infection in a 74-year-old-
male with Paroxysmal nocturnal hemoglobinuria (PNH) who received long-term corticosteroid
treatment of hemophagocytic syndrome associated with acute cholecystitis. Total gastrectomy was
performed, and he was treated liposomal amphotericin B. The patient was extubated successfully on the
2nd postoperative day, but the patient died of Pneumocystis jirovecii pneumonia (PJP). An autopsy
revealed that there was a small amount of the cystic form of Pneumocystic jirovecii, but there was not the
presence of Candida spp. Concerning the prophylaxis of invasive candidiasis, there is no strong evidence-
based data in clinical practice in immunocompromised patients, such as those receiving long-term
immunomodulatory therapy or corticosteroids. Our present case suggests the importance of fungal
management and may indicate the need for a new approach to the fungal prophylaxis in such patients.
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Introduction

Candida spp. are a major constituent of the normal commensal
flora of the gastrointestinal tract, but Candida infections of the
gastrointestinal tract are rare and gastric perforation caused by
Candida infections is extremely rare. Invasive candidiasis can occur
as a result of a compromised immune status and is associated with
high morbidity and mortality [1]. Treatment of invasive candidiasis
is frequently very difficult and the fungal prophylaxis is
increasingly being used in patients at high risk of fungal infection,
such as neutropenic patients with hematological malignancies and
recipients of hematopoietic stem cell transplantation. Goodman
et al. demonstrated that fluconazole prophylaxis reduced the
incidence of fungal infections in severely immunocompromised
patients undergoing bone marrow transplantation [2]. On the
other hand, in less severely immunocompromised patients, such as
those receiving long-term corticosteroids, studies on the clinical
efficacy and cost-effectiveness of the fungal prophylaxis have not
been conducted.
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Herein, we present a rare case of invasive gastric candidiasis
combined with gastric perforation in a patients with paroxysmal
nocturnal hemoglobinuria who received long-term corticosteroid
treatment for the complications and discuss the management of
fungal infections.

Case report

A 74-year-old man was diagnosed with Paroxysmal nocturnal
hemoglobinuria (PNH) in 2002. He was treated with cyclosporine A
(CyA) (200 mg/day) and methenolone acetate (15 mg/day), and the
pancytopenia gradually improved. In August 2017, he developed a
fever, chills, and palpitation for five days prior to admission to our
hospital. The physical examination findings revealed a body
temperature of 40.0°C and anemic conjunctiva, and he had slightly
right upper quadrant abdominal tenderness. The laboratory
findings showed severe anemia and thrombocytopenia, and a
marked elevation of hepatobiliary enzymes. Abdominal Computed
tomography (CT) revealed swelling and wall thickening of the
gallbladder and large gallstones (15 mm). On other laboratory
findings, the level of ferritin and soluble IL-2R were elevated to
1505.0 ng/ml and 4490 U/mL, respectively. A bone marrow study
showed hypocellular marrow and hemophagocytic histiocytes
with few blast features. Based on these findings, he was diagnosed
with PNH-associated hemolysis and hemophagocytic syndrome
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associated with acute cholecystitis. He received cefoperazone/
sulbactam (CPZ/SBT) antibiotic therapy and steroid therapy with
80 mg/day (1 mg/Kg/day) prednisolone (PSL). Fever disappeared
and his Hb level and hepatobiliary enzymes level improved.
However, the platelet count recovery was incomplete and repeated
bone marrow aspiration showed residual hemophagocytosis. PSL
was gradually reduced and was administered over 1 month. His
hemoglobin Alc was elevated to 8.5%, indicating the onset of
steroid-induced diabetes mellitus (DM)

The patient had a fever again about 1 month after PSL treatment
and chest CT showed ground-glass attenuation with halo sign.
Serum p-D-glucan level was not elevated, but the galactomannan
antigen was positive. The diagnosis of invasive pulmonary
aspergillosis (IPA) was made based on these observations, and
voriconazole (VRCZ) administration resulted in the elimination of
fever. However, he began to experience progressive dyspnea with a
dry cough one week after VRCZ treatment. Chest X-ray showed an
interstitial pattern on both sides and chest CT showed ground-glass
opacification (GGO) on both sides of the lung. Serum p-D-glucan
level was not elevated and serum Krebs von den Lungen-6 (KL-6)
was 768U/ml (normal range:<500 U/ml). The diagnosis was drug-
induced lung injury by VRCZ. Methylprednisolone pulse therapy
(500 mg/day x 3days) was started and liposomal amphotericin B
(L-AmB) was administered to IPA instead of VRCZ. His respiratory
condition was improved.

After 6 days of methylprednisolone treatment, he suddenly
developed sever epigastric pain to all abdominal quadrants. Chest
X-ray and abdominal CT revealed gastric perforation. His clinical
course up to gastric perforation is shown in Fig. 1. Methylprednis-
olone was discontinued and an emergency laparotomy was
performed that revealed turbid bilious fluid and perforation of
the lesser curvature of the stomach with black large ulcer
(8.5cmx 5.5 cm) (Fig. 2). The peritoneal fluid culture was positive
for Candida glabrata. Pathological examination revealed necrotic
tissues associated with inflammation, a large number of budding
yeasts, and some of them inside blood vessels (Fig. 3). Fungal
organisms were identified on Periodic acid-Schiff (PAS) and
Grocott staining. These were immunohistochemically positive
for Candida (Fig. 4) (negative for Aspergillus: data not shown, for
mucormycosis: not tested). The patient was extubated successfully
on the 2nd postoperative (PT) day and we continued to use L-AmB
for the treatment of IPA and Candida glabrata peritonitis. However,
his respiratory condition worsened on the 7th PT day. In chest CT,
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GGO was observed on both sides of the lung, and B-D-glucan
increased to 78.1 pg/ml. Pneumocystis jirovecii pneumonia (PJP)
was diagnosed and the anti-PJP agent was started. However, his
respiratory condition did not improve, and he died on the 12th PT
day. An autopsy revealed many lesions of bronchopneumonitis
caused by gram-positive cocci, and a small amount of the cystic
form of Pneumocystic jirovecii. On the other hand, Candida spp. and
Aspergillus were not present in the lung.

Discussion

Although generally rare, the prevalence of Candida infection of
the gastrointestinal tract has significantly increased over the past
20 years due to advances in supportive care and intensive
chemotherapy. The term “immunocompromised” is mainly related
to underlying diseases such as acquired immune deficiency
syndrome, solid organ transplantation, and hematopoietic stem
cell transplantation. However, many other forms of immunocom-
promised patients are also susceptible to fungal infections,
including patients on long-term immunomodulatory therapy or
corticosteroids, and patients with malnutrition or chronic debili-
tating disease [3-5]. This report seems to be highly suggestive in
that it shows the importance of management of fungal infections in
less severely immunocompromised patients

Invasive candidiasis remains an important problem of mortality
and morbidity in patients with underlying diseases. Despite the
availability of some antifungal agents, the outcome of invasive
candidiasis is poor and the mortality rate of 42% has recently been
reported [6]. The identification of patients at risk is extremely
important for the management of candidiasis. Previous reports
indicated that risk factors for candidiasis included the use of broad-
spectrum antibiotics, diabetes mellitus, neutropenia, impairing of
T cell immunity by corticosteroid or CyA [7-12]. Recently candida
infections in elderly people (over the age of 65 years) are important
and expanding clinical problems [13]. Our patient was 74-years-
old and received an antibiotic, CyA and corticosteroid. In addition,
he had risk factors to promote invasive candidiasis because he
suffered from diabetes mellitus in the course of corticosteroid
treatment to hemophagocytic syndrome and drug-induced lung
injury. These risk factors were likely to explain the ease of invasion
of candida and the progress of invasive candidiasis. Concerning the
prophylaxis of invasive candidiasis, that with new antifungal drugs
has been improved and carried out, especially in patients
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Fig. 1. The clinical course course up to the gastric perforation. CPZ/SBT: cefoperazone/sulbactam, VRCZ: voriconazole, L-AmB: Liposomal Amphotericin B, PSL: prednisolone.
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Fig. 3. The histological appearance in the ulcer part showing (a) necrosis with acute inflammation (H-E stain, x10), (b) a large number of budding yeasts (H-E stain, x40) and

(c) some of yeasts inside blood vessels (H-E stain, x100). H-E: hematoxylin and eosin.

undergoing intensive chemotherapy for acute leukemia or
hematopoietic stem cell transplantation [14,15]. On the other
hand, in less severely immunocompromised patients, such as those
receiving high-dose and long-term corticosteroids, there are some
problems for determining fungal prophylaxis in clinical practice
because there are not strong evidence-based data for prophylaxis
and the benefit. However, since severe fungal infection as a
complication is related to poor prognosis, identification of patients
at risk is crucial. Therefore, it may be important to propose a
scoring system combining the above risk factors and determine the
clinical benefits, including cost-effectiveness in such patients.

A comprehensive review suggested that the gut is the primary
source of invasive candidiasis [16]. Oral and intestinal Candida
colonization has been reported to be associated with a significantly
higher incidence of invasive candidiasis [17,18]. Marr at al.
demonstrated that oral Candida colonization contributes to a 3-
fold increase in the risk of candidemia in allogeneic stem cell
transplantation patients [19]. Thus, identification of oral

colonization is of great interest in the selection of patients at risk
for subsequent invasive candidiasis, as well as for the implemen-
tation of prophylaxis strategies. In immunocompromised patients,
oral monitoring culture from mouth-wash samples may be useful
for reducing the incidence of invasive candidiasis.

The patients with PNH are frequently characterized by
intravascular hemolysis and thrombosis leading to high mortality.
In our patient, the autopsy revealed that there was not an
appearance of thrombosis, therefore, the perforation was thought
to be not caused by PNH-induced thrombosis, but the influence of
invasive candidiasis. The finding of no appearance of thrombosis is
consistent with the previous report by Nishimura et al. showed a
lower incidence of thrombosis in Japanese patients than white
patients [20]. The gastric perforation by Candida glabrata in our
case occurred during the treatment of antifungal agents. Unfortu-
nately, we could not conduct the antifungal susceptibility test of
the isolated Candida glabrata, but it was not considered to be
multidrug-resistant because no antifungal agents were
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Fig. 4. The histochemical stain. (a) Periodic acid-Schiff stain, (b) Grocott stain and (c) immunohistochemical stain for Candida (x100).

administered to our patient until IPA occurred. It remains unclear
why the perforation by Candida infection occurred. The short-term
treatment was likely to explain its occurrence.

In conclusion, our present case suggests the importance of
fungal management and may demonstrate the need for new
approaches to the fungal prophylaxis in immunocompromised
patients.
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