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Abstract

In invasive aspergillosis (IA), which is among the opportunistic infections in immunocompromised individuals, high rates of morbidity and mortality can be
observed. This disease is most commonly seen in the respiratory tract, but has also been reported in the sinuses, central nervous system, skin, liver, and
urinary tract. Aspergillosis, which can be seen outside the lung, is usually seen in disseminated disease. Although aspergillosis, which can be seen in the
gastrointestinal tract, is the least common form, it may progress with complications in the follow-up. We present a patient who was followed up with the
diagnosis acute leukemia and developed small bowel ileus due to IA after pulmonary aspergillosis while chemotherapy was continuing. We presented our case
in a literature review. Pulmonary aspergillosis due to aspergillus was detected in a 3-year-old patient, who was diagnosed with acute lymphoblastic leukemia
and relapsed while chemotherapy was continuing. The patient, who was started antifungal due to pulmonary aspergillosis, developed complaints of fever and
vomiting in the follow-up. Physical examination revealed distension, defense, and tenderness in the abdominal examination. In the patient who underwent
laparotomy, multiple necrotic segments were detected in the terminal jejunum and proximal ileum during the operation. Pathologically, aspergillus was
detected in the resected area. Voriconazole and caspofungin were added to the patient who underwent ileum resection, but the patient died. At the time of
the Literature search, 12 articles on intestinal aspergillus were found. Gastrointestinal manifestations of aspergillosis may not be very specific, except for
abdominal pain. If the patient has a prolonged neutropenic period, acute abdomen, gastrointestinal aspergillosis should be kept in mind even if there is no
pulmonary involvement. Antifungal treatment should be started in the early period and surgical intervention should be considered in the early period for
patients with acute abdomen and ileus. Dual therapy in antifungal therapy, such as combination therapy with caspofungin and voriconazole, is controversial.
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Genellikle immiin yetmezligi olan konakgilarda firsatci bir enfeksiyon olarak gérilen invaziv aspergilloz (IA), yiiksek morbidite ve mortalite ile iliskilidir. IA,
izole olarak solunum sisteminde, nazal sinislerde, merkezi sinir sisteminde, deride, karacigerde ve idrar yollarinda ortaya cikar. Extrapulmoner aspergilloz
ise genellikle dissemine olarak gérilir. Gastrointestinal aspergillozis, IAnin en az gortilen sekli olmasina ragmen ciddi sonuclara neden olabilir. Bu yazida,
kemoterapi alan ve pulmoner aspergilloz gelisen akut l@semili bir hastada IA'ya bagli ince bagirsak ileus olgusunu sunduk. Literatlriin de sistematik bir
incelemesini yaptik. Kemoterapi altinda direncli ve niiks akut lenfoblastik Losemili 3 yaginda bir kiz cocugunda kemoterapiye bagli siddetli nétropeni ve
pulmoner aspergilloz gelisti. Hasta, ates ve kusma ile bagvurdu. Muayenede soluk gériinimde ve batin asiri derecede distandt, hassas idi. Laparotomi
sirasinda terminal jejunum ve proksimal ileumda coklu nekrotik segment saptandi. Aspergillus nekrotik segmentten izole edildi. ileum rezeksiyonu yapildi.
Hastaya vorikonazol ve kaspofungin uygulanmasina ragmen hasta kaybedildi. Literatir derlemesinden bagirsak IA ile ilgili daha énce tek olgu raporlarinda
veya kiicik olgu serilerinde yayinlanmis 12 makale incelendi. Gastrointestinal aspergillozda klinik belirtiler genellikle karin adrisi gibi non-spesifiktir ve
nadiren akut batin gorulur. Akciger tutulumu olan veya olmayan siddetli ve uzun stireli ndtropenik hastalarda dogru tedavi ve acil cerrahi uygulanabilmesi
acisindan gastrointestinal aspergillozdan stiphelenilmelidir. Bu yazida, erken cerrahi midahalenin ve kombine antifungal tedavinin 6nemini vurgulanmaktadir.
Bununla birlikte, antifungal ajanlarla kombinasyon tedavisi, 6zellikle kaspofungin ve vorikonazol ile kombinasyon tedavisi ile iLgili verilerin tartismali oldugu
ve prospektif calismalara ihtiyac oldugu vurgulanmalidir.

Anahtar Kelimeler: invaziv aspergillus, ince bagirsak, akut Lenfoblastik [osemi

Introduction

Aspergillus is a factor in the saprophytic spore-producing
fungi group and is very common in our environment®.
The mode of transmission of the disease to humans is by
inhalation of airborne conidia. In people who are not sick,
spores are tried removed by mucociliary clearance, but in
cases where they cannot be removed, a proinflammatory
response occurs with phagocytosis of alveolar macrophages
and the spores are cleared?. Those that cannot be eliminated
are also killed by neutrophils. Spores escaping from the host
defense, on the other hand, invade the endothelial cells of
the vascular structures through the circulation and spread to
the organs. If there is a deficiency in the host immune system,
the risk of invasive aspergillosis (IA) increases. Therefore,
the risk increases in patients with malignancy who remain
neutropenic for a long time and receive chemotherapy®?.

Primary IA of the small bowel is rare and associated with
high mortality. We report a patient with acute lymphoblastic
leukemia (ALL) who developed isolated |A of the small bowel
with the literature. The girl was treated with early surgery
and combination antifungal therapy but finally she died.

Materials and Methods

We present a patient with ALL who developed multiple small
bowel necrosis while receiving chemotherapy. The literature
was searched using the Pubmed database. During scanning,
the words "intestinal aspergillosis”, "gastrointestinal system
(GIS) aspergillosis”, "extra-pulmonary aspergillosis" and
“digestive system aspergillosis” were used. The patient

informed consent form was obtained.
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Results
Case Report

3.5 years old female patient; was diagnosed high-risk T-cell
ALL and St. Jude Total XV chemotherapy protocol was
started. She developed central nervous system (CNS) relapse
after high dose methotrexate treatment of consolidation
block. Reintensification treatment was applied and after
the second intratechal treatment, cerebrospinal fluid (CSF)
cytology was negative. Two months later, she developed
second CNS relapse, second reintensification treatment and
16 days 24 Gy craniospinal radiotherapy was applied. Ten
days after the end of radiotherapy with 175,000/uL white
blood cell count, bone marrow relapse was determined and
ALL-R17 chemotherapy protocol was initiated. Concomitant
intrathecal treatment was applied, CSF protein was 50 mg/
dL and cytology was reported as benign. In ALL-R17 A block
therapy; vincristine 1.5 mg/m?, etoposide 25 mg/m?, ARA-C
25 mg/m? dexamethasone 6 mg/m?were applied. In the bone
marrow aspiration (BMA) which was made at the end of the
ALL-R17 block 4% blast was detected. Five days later after
the A block therapy treatment with piperacillin-tazobactam
was initiated with the cause of neutropenic fever in the
follow-up when planned to continue to block B. Liposomal
amphotericin B 1 mg/kg and trimethoprim sulfamethoxazole
5 mg/kg prophylactically continued. Continuation of the
resistant fever on the 6" day of neutropenic fever upon
the presence of streptococcus mitis in the catheter culture,
gradually therapy progressed with meropenem, vancomycin,
amikacin and metronidazole. At the follow-up period, 25
days of neutropenia, the galactomannan antigen Llevel
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was elevated 4.6, and the liposomal amphotericin B was
increased to 5 mg/kg. In follow-up; she developed abdominal
distension, bilious vomiting and dilation in transverse
colon, 5 mm wall thickness was determined by abdominal
ultrasound (USG). Abdominal computed tomography (CT)
showed an appearance consistent with the ileus. On chest
CT, soft tissue densities of nodules were detected in the upper
lobes of both lungs (pneumocystis carini pneumonia, viral
pneumonia?). In the right upper lobe posterior segment
of the right lung and in the lateral segment of the middle
lobe 2x5 mm in size. Trimethoprim/sulphomethoxazole was
increased to 20 mg/kg treatment dose. Echocardiography
and cranial magnetic resonance imaging were evaluated
as normal for the detection of systemic fungal infection. On
day 2 of liposomal amphotericin B treatment, total/direct
bilirubin value was elevated to 8.83/5.83 and amphotericin B
was replaced by voriconazole. Abdominal distension wasn't
regressed, and she was operated with laparotomy. Necrotic

areas and brit were found in the small intestine and the
colon, and a 50 cm segment of the jejunum was resected
(Figure 1, 2). The patient was followed up on an intensive
care unit after the operation, and extubated on the 6™ day.
The abdominal drain was withdrawn on the 20" day. When
macroscopically irregular transmural necrosis and necrotic
areas were detected, aspergillus infection was detected. In
the hypha structure, which showed 45 degrees of angulation
in the submucosal areas of intestinal vascular structures in
pathology (Figure 3, 4). Galactomannan antigen level was
determined 3.5 on the 19" day of voriconazole treatment
and caspofungin was added to the treatment (loading
dose 70 mg/m? on day 1, followed by 50 mg/m? daily).
On the 23" day of intensive care follow-up, right central
fascial paralysis was developed, and intrathecal treatment
was applied for the third time relapse of CNS relapse. CSF
protein level was 118 mg/dL and cytology was malignant.

Figure 1. Multiple small bowel ulcerations revealed during
emergency laparotomy

Figure 2. Multiple small bowel ulcerations, necrosis
revealed during emergency laparotomy

Figure 3. Hematoxylin and eosin-stained histological
section showing aspergillus septate hypha branching at
45-degree angle HE x200

Figure 4. Grocott's methenamine silver stain, original
magnification x200
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ics of pediatric patients with primary gastroi

ntestinal aspergillosis

Age i
Article Number | Age/ Underlying disease Previous infection | Chemoteraphy Neu.tropen.la
of cases |years at diagnosis
. 5 3-16 ALL No AIEOP-BFMALL e
Fischer et al.? 2000
. AIEOP AML
4
Decembrinoetal.® |1 6 AML No 2002/01 Yes
High-dose steroids
Small Bowel OKT3 monoclonal
Florescu et al® 4 - Posttransplant Transplantation antibody Yes
Thiotepa
Lehrnbecheretal.® |1 10 PNET Yes carboplatin Yes
etoposide
Ibrahim et al.’ 1 15 Abdominal lymphoma No ? No
Marterre et al.? incristi
1 9 ALL No vineristine Yes
prednisone
Avcu et al.° 1 5 ALL Yes ALL BFM 2000 Yes
eRteé/l[]i—Flgueroa 1 13 ALL No Larson regimen | Yes
Karaman et al.! 1 10 Arthrogrypoms multiplex No None No
congenita
DiGeorge's syndrome
o 5 1 2,5 (isolated T-cell Yes None No
Franciosi et al. immunodeficiency)
Combined
immunodeficiency
. " 2 ?nz?]?hi and transient No No No
Kayiran et al. hypogammaglobulinemia
of infancy
Hayden et al.* 1 1 AML No MRC AML12 Yes

GIS: Gastrointestinal system
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Clinical
presantion

Secondary
dissemination

Portion of GIS
tract involved

Antifungal
prophilaxy

Antifungal
theraphy (pre-
emptive)

Antifungal theraphy
(finally)

Outcome at 28
days

Cotrimoxazole

Caspofungin

Voriconazole (n=2)

o . Li
Constipation, Prpxmal (n=3) (n=1) |posoma.L ‘

GIS jejunum, amphotericin B (n=3) ) ~
upper Fluconazole Fluconazole 4 Survived (n=1)
bleeding, distended | Yes (n=1) colon, _ Caspofungin .

_ (n=2) (n=2) Died (n=4)
abdomen, apendix Oral hoterici ltraconazole (n=2)

i i . ; ral amphotericin
abdominal pain vermiformis p (n=1) Itraconazole

B (n=2)
(n=1)

Distended ; i

Liposomal
abdomen, No Apen?x ) Flucanozole P o Voriconazole Survived
abdominal pain vermirormis amphotericin B

Echinocandins | Fluconazole

i Flucanozole
gtlasdtgnmdeend Yes Small bowel oral amphotericin (micafungin or | echinocandin Survived
w iCi . urviv
' caspofungin i

abdominal pain B p gin) VOFICOﬂaqu_e

voriconazole amphotericin B
Vomiting, Terminal Fluconazole Liposomal
abdominal pain, No jejunum, oral amphotericin amphotericin b | Voriconazole Survived
diarrhea proximal ileum | g voriconazole
Abdominal masses | No Small bowel - L|posoma¥ . - Died

amphotericin B
Distended Linosomal
abdomen, No Small bowel - p h cinB |~ Survived
abdominal pain amphotericin
Gastrointestinal Caspofungin
bleeding voriconazole
abdominal liposomal am- | Posaconazole Survived
distension Yes Small bowel - o

photericin B
jaundice posaconazole
Abdominal pain,
constipation, No Small bowel Fluconazole Caspofungin - Died
distended
abdomen
Abdominal
pain, abdominal No Colon Surgery - Survived
swelling vomiting -

Melena, peritonitis | No Small bowel - ? - Survived
. Liposomal )
Vomiting No Duedonum - o - Survived

amphotericin B
Liposomal
i amphotericin B
Distended Yes Terminal ileum |- . Voriconazole Survived
abdomen itraconazole

voriconazole
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Treatment was switched to the ALL-Rez BFM 2002 protocol.
After the F1 and F2 blocks, galactomannan level was 2.9.
In the control abdominal CT, diffuse wall thickening was
detected and Jejunal intestine was measured 4 mm,; in thorax
CT, newly emerging solid nodules were observed in the right
lung upper lobe posterior and middle lobe lateral segment,
and the left lung lower lobe superior segment in the largest
9x8 mm size, and the findings were evaluated as compatible
with IA. After F2 block treatment, BMA was performed and
bone marrow relapse was accepted. Fludarabine, cytarabine,
granulocyte colony-stimulating factor (G-CSF), and
idarubicin (FLAG-IDA) treatment was initiated. After 1 week
of the FLAG-IDA, on the day of varicosanol treatment 81, and
63 of caspofungin her overall situation has deteriorated. She
developed ileus again and subsequently died.

Review of the Literature

When the literature was reviewed, it was observed that most
of the publications on GIS aspergillosis consisted of case
series. There are 12 articles and 20 pediatric aspergillosis
cases in the literature®¥. The mean age is 5.4 years (range
1 month-16 years). Underlying disease acute leukemia in 10
patients (ALL: n=8, acute myeloid leukemias: n=2), lymphoma
in 1 patient, CNS primitive neuroectodermal tumor in 1
patient; in the remaining cases, non-haematological diseases
(Di George's syndrome, arthrogryposis multiplex congenita,
combined immune deficiency). Fifteen patients (75%) were
neutropenic at the time of diagnosis. Sixteen patients
recently received a course of chemotherapy. The clinical
presentations included diarrhea in 1 patient, constipation in 3
patients, vomiting in 2 patients, abdominal pain in 7 patients,
abdominal bloating in 8 patients, GIS bleeding in 3 patients,
abdominal mass in 1 patient, and jaundice in 2 patients.
Abdominal imaging (radiography, ultrasonography, CT)
was applied to 16 cases: 2 of the 5 abdominal USG findings
were normal and endoscopic was examined. Abdominal CT
revealed GIS abnormalities (isolated or widespread edema
and thickening of the intestinal wall) in 5 cases, all other
cases were evaluated with abdominal X-ray. Seven cases
were disseminated, the other 13 cases had GIS lesions (Table
1).

Discussion

In this study, an ALL patient with gastrointestinal aspergillus
infection was presented. New antifungal agents have been
useful for treating aspergillosis over the last few years ©1>17),
Increased use of voriconazole for treatment and antifungal
prophylaxis for neutropenic leukemia patients decreases the
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mortality due to fungal infection. In this study; despite the
use of liposomal amphotericin B, small bowel, and colon
aspergillus infection was developed.

GIS aspergillosis is the most common site of IA, and the
small intestine is mostly involved in the gastrointestinal
tract®®19  Additionally, although angioinvasive and
bronchoalveolar respiratory system involvement is common,
other system involvement such as the CNS, cardiovascular
system, joints, eyes and skin have also been reported"?. In
the gastrointestinal tract of aspergillus infection, intestinal
perforation can be seen with infarct tissue ischemia after
vascular thrombosis®. Necrotic tissues may develop in IA
after ischemia®-?2, Among the clinical findings, abdominal
pain, diarrhea, bleeding can be seen, and rarely, acute
abdomen may develop due to obstruction and perforation in
the small intestines®,

Neutropenia is one of the most important risk factors for
developing fungal infection, particularly aspergillosis, in
malignant diseases undergoing chemotherapy®’. However, in
the literature, the rate of neutropenia in IA cases is 1/3. One of
the mostimportant reasons is the use of immunosuppressive
drugs"®>®), The risk increases, particularly if there is a period
of neutropenia that exceeds 21 days®. In the literature, 60%
of patients used antifungal prophylaxis, usually flucanozole
and oral amphotericin B was used. In this study we were used
amphotericin B for prophylaxis. In the literature, single drug
(Liposomal amphotericin B or caspofungin) was used for
pre-emptive treatment or combined treatments were used
(liposomal amphotericin, voricanozole). Finally patients
were discharged from the hospital with oral voriconazole or
posaconazole. In the literature, half of the patients survived,
but our case died despite aggressive treatment.

Medical treatment is usually applied for the gastrointestinal
involvement of aspergillosis, but surgical operation is
required in cases such as obstruction, perforation, and
bleeding. Surgery is also important for reducing the current
fungal burden. Surgery is a good option to remove the local
lesion. Karaman et al.*%, only used surgery and antifungal
treatment was not recommended in this article.

The clinical and radiological findings of intestinal
aspergillosis are usually nonspecific and may be confused
with necrotizing enterocolitis involving the gastrointestinal
tract, gastrointestinal graft-versus-host disease, and
clostridium difficy enterocolitis. We excluded clostridium
colitis in the differential diagnosis of our case, since there
was no diarrhea and the stool test was negative.
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Since the serum galactomannan level is found to be high
in IA in the literature, we think that a high galactomannan
level may be helpful in the diagnosis of individuals without
pulmonary and paranasal aspergillosis but whose fever
persists for a long time and whose immune suppression is
high@s,

Conclusion

In IA cases, GIS involvement is rare and the mortality rate is
high. The involvement of aspergillus infection in the internal
organs should be kept in mind in patients with or without
pulmonary involvement with prolonged neutropenia. It
should be considered in the differential diagnosis of patients,
particularly in the cases with abdominal pain and prolonged
fever.
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