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ABSTRACT

Aspergillosis is a concept that encompasses a wide range of diseases caused by of the genus Aspergillus fungi. Aspergillus
saprophytic mold is widespread in the environment, its spores are easily inhaled. However, despite the fact that most people
inhale aspergillus spores daily, aspergillosis develops mainly in immunocompromised individuals (due to illness or during
immunosuppressive therapy).

Most often, the lungs are affected, which are the usual portal for the penetration of the fungus, as well as the naso-orbital
sinus. There are not so many reports of extrapulmonary aspergillosis. Even rarer in the literature are publications about the
coexistence of a saprophytic fungus and a hydatid cyst. Only single clinical observations of the coexistence of aspergillosis
and echinococcosis in the lungs have been described. The coexistence of these two pathogens in the liver in the available
literature we have not seen.

A clinical observation of a 54-year-old woman with two echinococcal cysts in the liver, in the structure of which Aspergillus
was revealed is presented.

The coexistence of liver echinococcosis and aspergillosis is extremely rare. Preoperative verification of the presence of local
aspergillosis in this case is practically impossible. However, early diagnosis and treatment in this case are vital, preventing
possible complications from becoming infected with these two pathogens. Treatment is based on an early morphological
diagnosis and the detection of both pathogens.

Keywords: liver echinococcosis, liver aspergillosis, coexistence of pathogens, diagnosis, treatment, verification

Objective: to identify the features of tactics in case of combined liver damage with echinococcosis and aspergillosis.

Materials and methods. The results of surgical treatment with the coexistence of echinococcosis and liver aspergillosis
were analyzed.

Introduction. Aspergillosis is a concept that covers a wide range of diseases caused by mold fungi of the genus Aspergillus,
of which about 200 species have been identified, but a very small number of them cause disease in humans [1]. The most
common pathogenic species is Aspergillus fumigatus (A. fumigatus) and accounts for more than 90% of all infections. [2].
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The mold saprophytic fungus Aspergillus is widespread in the environment, its spores are easily inhaled. However, while
most people inhale Aspergillus spores daily, aspergillosis develops predominantly in immunocompromised individuals (due
to disease or immunosuppressive therapy), being the leading cause of death in acute leukemia and hematopoietic cell
transplantation. [3].

Invasive Aspergillus is a well-recognized cause of invasive fungal disease in an immunosuppressed host. Traditional risk
factors identified in advanced aspergillosis are hematologic malignancies, organ transplantation, persistent neutropenia and
immunosuppressive conditions secondary to chronic granulomatous disease, human immunodeficiency virus (AIDS) and
long-term use of corticosteroids [4], also in patients with chronic obstructive pulmonary disease, liver cirrhosis, transfusion
hemosiderosis and diabetes mellitus [5-7]. Recognition of Aspergillus infection in critically ill patients and in patients with
liver disease has increased in recent years. There are rare cases of invasive aspergillosis in immunocompetent hosts. [4].

Aspergillus infection can be systemic or local, depending on the severity of the body's immune defenses. The most commonly
affected are the lungs, which are the usual portal of entry for the fungus, as well as the naso-orbital sinus. The most common
forms are allergic bronchopulmonary aspergillosis, aspergilloma (non-invasive aspergillosis) and invasive pulmonary
aspergillosis [8]. However, this infection can also affect other organs. Further, according to the frequency of occurrence, the
gastrointestinal tract is affected. In disseminated aspergillosis of the gastrointestinal tract, mainly the small or large intestine
is affected, less often the upper gastrointestinal tract [9-11], the cardiovascular and central nervous systems [12], detect skin
lesions [13, 14].

There are not many published reports of extrapulmonary aspergillosis. One of the major studies is the publication by A. Hori
et al., who reviewed 107 autopsy records of patients with invasive aspergillosis. Extrapulmonary aspergillosis was present
in 55 patients. Organs involved included heart, kidney, central nervous system, gastrointestinal tract, spleen, liver, thyroid,
and pancreas [15].

Other published series are much smaller in number of observations. Yes, S.K. Yeom et al. identified 6 cases of abdominal
aspergillosis in immunocompromised patients (4 patients receiving immunosuppressive therapy for solid organ
transplantation and 2 patients receiving chemotherapy for acute myeloblastic leukemia). In their study, aspergillosis affected:
blood vessels (n = 3), liver (n = 2), spleen (n = 2), gastrointestinal tract (n = 2), native kidney (n = 1), transplanted kidney (n
= 1), peritoneum (n = 1), and retroperitoneum (n = 1) [16]. Single observations of extremely rare localizations are also
described, such as, for example, a case of invasive aspergillosis arising from ureteral aspergilloma. [17].

Separately, it is worth mentioning aspergillosis in liver recipients, as a complication of transplantation due to a weakened
immune system. Mortality for liver transplant recipients with aspergillosis varies according to various data from 33 to 100%
[18-20].

More often after liver transplantation, lung damage is detected [21, 22]. A. Duchini et al. retrospectively reviewed all fungal
cultures from 200 liver transplant patients between the years of 1996 and 1999 at one expert information center. Aspergillosis
was diagnosed in 6 patients: 5 patients had pulmonary lesions; abscess in the groin - 1. The time from transplantation to
infection ranged from 1 week to 34 months [23]. Renal aspergillosis is a rare complication in liver transplant recipients [24,
25]. Aspergillosis of the biliary tract and spine has also been described as single observations in such patients [26, 27]. The
literature also presents an extremely rare case of a rare location of aspergillosis in the stomach in a patient who underwent
orthotopic liver transplantation [28].

M. Falcone et al., having made and analyzed a review of the English-language literature, found that aspergillosis is a frequent
undiagnosed complication in patients with acute liver failure or end-stage liver disease with a mortality rate exceeding 70%
[29]. So, L. Fernandez de Orueta et al. described the observation of spinal aspergillosis in a patient with liver cirrhosis [30].

Isolated liver aspergillosis is also detected [31], both by itself and with spread to neighboring organs [32].

Clinical symptoms, including fatigue, weight loss, and low-grade fever, may be present in aspergillosis for weeks or even
months before diagnosis, and often mimic manifestations of malignancy or infection [13, 14]. More specific symptoms are
due to the localization of the pathological process.

Single-chamber echinococcosis (hydatid echinococcosis) is a severe chronic parasitic disease, helminthiasis caused by the
larval stage of tapeworm Echinococcus granulosus, characterized by the development of parasitic cysts in the liver, less often
in the lungs, as well as in other organs and tissues [1, 33-38]. The clinical picture and diagnosis of echinococcosis are
described in a large number of studies and guidelines and, given the widespread prevalence of this disease, compared with
aspergillosis, does not cause difficulties.

Hydatid cyst is a zoonotic disease with an endemic regional distribution, and aspergillus is a saprophytic fungus that can
cause allergic aspergillosis, aspergilloma, and semi-invasive and invasive aspergillosis. The coexistence of a saprophytic
fungus and a hydatid cyst is extremely rare. N.E. Kocer et al. retrospectively examined 100 cases diagnosed with
echinococcal cyst in archival materials to assess the coexistence of aspergillosis and echinococcosis, and only in two patients
in the lungs revealed such a combination [39]. The literature describes only a few own clinical observations of the coexistence
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of aspergillosis and echinococcosis in the lungs. However, these are all observations of a hydatid cyst that has been colonized
by Aspergillus hyphae in the lungs [1, 33-38]. We did not meet the coexistence of aspergillosis and echinococcosis in the
liver in the available literature.

In this regard, we consider it appropriate to present our own clinical observation of the coexistence of echinococcosis and
liver aspergillosis.

Clinical observation.

The patient 1., 54 years old, was hospitalized in the 3rd surgical department of the Andijan State Medical Institute clinic in
May 2018 (case history No. 848/352) with complaints of feelings of heaviness and burning, as well as mild pain in the right
hypochondrium, general weakness, malaise, headache, loss of appetite, fever up to 38°C.

Disease history. Since January 2018, the patient began to notice a feeling of heaviness and burning, as well as mild pain in
the right hypochondrium. The sensations described above were accompanied by malaise, weakness, headache, fever up to
38°C.

Objectively. General condition upon admission of moderate severity. The patient is undernourished, skin and mucous
membranes are of normal color. No pathological changes were found in the respiratory system. An increase in blood pressure
up to 180/90 mm Hg was noted. Pulse - 92 beats per minute. The abdomen is moderately enlarged in volume, participates in
the act of breathing. On palpation, the abdomen is soft, painful in the right and left hypochondrium, in the epigastric and
suprapubic region. An increase in the size of the liver was revealed. Tendency to constipation, urination is normal.

The diagnostic program included generally accepted laboratory and instrumental research methods, ultrasound of the
abdominal organs.

The following changes were revealed in the general blood test: hemoglobin - 88 g/l; erythrocytes - 3.56 x 10'%/1; leukocytes
- 8.8 x 10°/1; neutrophils: n /i - 10%, s / i - 70%; lymphocytes - 16%; eosinophils - 1%, an increase in the erythrocyte
sedimentation rate (ESR) up to 15 mm/hour.

In the biochemical analysis of blood, an increase in all fractions of bilirubin was revealed: total - 42.59 mmol / ; direct -
33.48 mmol / I; indirect - 9.11 mmol / 1.

In the general analysis of urine, a slight increase in leukocytes (10-8-10 in the field of view) was noted.
HBsAg (hepatitis B) - 0.032 - negative, Anti-HCV (hepatitis C) - 0.020 - negative.
ECG: sinus rhythm is correct. Horizontal position of the electrical axis of the heart. Hypoxia in the myocardium.

On chest x-ray, the lung pattern is enhanced, the roots are expanded. Expansion of the left ventricle of the heart, bending of
the aorta. Diagnosis: chronic bronchitis.

Ultrasound of the abdominal cavity: the liver is enlarged by 1.5 cm, the echogenicity is normal (comparable to the
parenchyma of the kidney), the echostructure is fine-grained. In the left lobe of the liver in the projection of II-III segments,
a formation is determined, 102 x 91 x 110 mm in size, with clear contours, heterogeneous echostructure, with heterogeneous
thick liquid contents and small multi-chamber inclusions inside, a capsule of the formation with a thickness of up to 3-4 mm
lies (Fig. 1a), a moderately pronounced acoustic shadow can be traced from the rear wall of the formation. In the projection
of segments VII-VIII of the liver, under the diaphragm, a formation similar in structure is detected, with heterogeneous dense
liquid content, 56x52 mm in size, with a wall 2-3 mm thick (Fig. 1b).

123 AGDMENL

a

Figure 1. Ultrasound image of heterogeneous cystic-solid formations of the liver in B-mode: a - in segments II - 111
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of the liver; b — in segments VII-VIII of the liver.

The gall bladder is not changed. Intrahepatic bile ducts are not dilated.

Pathological changes in the pancreas were not revealed.

The spleen is moderately enlarged (area 51 cm?).

Conclusion: Echinococcosis of the left and right lobe of the liver. Moderate enlargement of the spleen.

At the time of admission, the patient had severe pain in the right hypochondrium, radiating to the right shoulder blade,
not relieved by analgesics.

Significant size of the formation and intractable pain caused the implementation of surgical intervention in the
following volume: ideal - echinococcectomy of the left lobe of the liver (II - III segment pericystectomy). Ideal
removal of the cyst of the right lobe of the liver (VIII segment pericystectomy) with drainage of the operation area
and subhepatic space.

During the revision in the projection of II-III segments of the left lobe of the liver, a cystic formation was found in a thick
capsule with calcifications, 6x5 cm in size, in the projection of the VIII segment of the right lobe, a similar formation was
revealed, 7x6 cm in size.

After limiting the cyst of the II-1II segments of the liver with gauze napkins moistened with 20% sodium chloride, the cyst
was punctured, thick pus was released. The fibrous capsule of the cyst was opened, the chitinous membrane, dead child
blisters and necrotic tissues were removed. Produced hemostasis. The residual cavity was treated with 20% formalin,
furacillin heated to 700, 96 ° - alcohol, 5% iodine solution, and the inner surface and edge of the capsule were coagulated
with an electrocautery. The capsule is maximally removed to healthy tissues.

Next, the round ligament of the liver was mobilized, and the falciform ligament was dissected for manipulations with the
cyst of the VIII segment. Produced hemostasis. After limiting the cyst with gauze pads moistened with 20% sodium chloride,
the cyst was punctured, thick pus was released. The cyst capsule was opened, mushy purulent content and necrotic tissues
were removed. Hemostasis. The residual cavity was treated with 20% formalin, furacillin heated to 700, 96 © - alcohol, 5%
iodine solution, and the inner surface and edge of the capsule were coagulated with an electrocautery. The capsule is
maximally removed to healthy tissues. With repeated revision of the liver and abdominal organs, no pathological changes
were found. Sanitation of the abdominal cavity with furacillin was performed.

The removed chitinous membrane, daughter cysts and purulent content of the formation of the II segment of the liver and
the mushy liquid content of the formation of the VIII segment of the liver were sent for histological examination.

Figure 2. Histological preparations of liver echinococcosis: a - fibrous capsule (1 - inner layer of necrosis, 2 -
hyaline layer, 3 - loose fibrous connective tissue). Stained with hematoxylin and eosin. Magnification: X 56. b)
germinal membrane with multiple accumulations of germinal elements (arrows). Stained with hematoxylin and
eosin. Magnification: X 200.
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Figure 3. Histological preparations of liver aspergillosis: a - mycelial filaments (arrow) and fruiting organs are
detected. Stained with hematoxylin and eosin. Magnification: X 400; b - conidiophores of conidia (arrow). Stained
with hematoxylin and eosin. Magnification: X 100.

1. RESULTS.

Histological examination. The material was fixed in 10% neutral formalin solution. Paraffin sections 3-4 microns thick, made
on a Leica SM 2000R sledge microtome, stained with hematoxylin and eosin.

The histological picture of the 1st preparation is represented by a connective tissue capsule with polymorphocellular
inflammation, eosinophilia, limiting the focus of echinococcosis; germinal membrane with multiple accumulations of
germinal elements (Figure 2).

The histological picture of the 2™ preparation appears to be necrotic tissues with massive inflammatory infiltrates, consisting
of lymphocytes, plasma cells, numerous nuclei of giant cells of a random nature are also noted, with the growth of fungal
filaments. The largest number of inflammatory cells was found along the periphery of the accumulations of hyphae of the
fungus in the form of a belt, mainly represented by eosinophils with individual lymphocytes, plasmocytes, macrophages and
neutrophils (Figure 3).

Conclusion: Echinococcosis and aspergillosis of the liver.

To confirm the parasitic pathology, immunological diagnostics was carried out in the laboratory of the Central Scientific
Research Laboratory of the State Medical Institute:

Conclusion: The reaction of indirect hemagglutination, enzyme immunoassay, based on the detection of antibodies (IgG and
IgE) in the blood serum of the invaded, which are specific markers of fungal infection.

In the postoperative period, antiparasitic chemotherapy for echinococcosis was immediately started (Albendazole 400
mg 2 times a day, Furazolidone 0.05 mg 1 tablet x 3 times a day, Metronidazole 250 mg x 2 times a day) in combination
with hepatoprotective therapy ( Heptral 10 ml in 0.9% sodium chloride solution intravenously) and immunological
correction (Timolin 1.0 intramuscularly).

Later, after identifying a concomitant infection of aspergillosis, the patient was additionally given antifungal therapy
(Teknazol 100 mg orally, Amphotericin 50,000 mcg (IU) intravenously).

The patient was re-interviewed to determine the cause of a possible invasion and / or reduced immunity. The patient
lives in a rural area, a housewife, mainly engaged in housework and caring for livestock.

Since the localized form of aspergillosis is rare, and dissemination of the process can be found in almost most organs,
the whole body MSCT was performed in the postoperative period to exclude a disseminated lesion. The study
confirmed local liver damage.

In the postoperative period, minor fluid accumulations were detected in the surgical intervention area, which
independently regressed.

The program of intensive antiparasitic, antifungal and hepatoprotective therapy in combination with detoxification and
immunological therapy allowed, compared with the initial values, to reduce the level of bilirubinemia in the patient due to
both of its fractions, to reduce the severity of endogenous intoxication.
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The patient was discharged on the 7th day after the operation.

When examined in dynamics after 3, 6 months and a year later, the patient has no complaints, no recurrence of the disease
was detected according to the radiation methods of the study.

2. DISCUSSION.

Aspergillosis has traditionally been regarded as an infection occurring mainly in patients with well-established risk factors
such as neutropenia, hematologic malignancies, organ transplantation, or HIV [5]. In the early 2000s, researchers began to
emphasize the increasing role in the development of aspergillosis of such factors as long-term use of low doses of
corticosteroids, the presence of chronic obstructive pulmonary disease, liver cirrhosis, hemosiderosis, blood transfusion, and
diabetes mellitus [5—7]. There is growing evidence that apparently immunocompetent patients, such as those with severe
liver disease, are also at high risk of aspergillosis infection. M. Falcone et al. in 2011 searched the MEDLINE database for
English-language reports of invasive aspergillosis in patients with liver disease published from 1973 to November 2009 (74
sources) Key words were: aspergillus infections, invasive aspergillosis, end-stage liver disease, cirrhosis of the liver, liver
failure, acute hepatitis. For the purposes of this study, cases occurring in liver transplant recipients, hematological patients,
or patients with HIV were excluded. The authors confirmed that aspergillosis is a common undiagnosed complication in
patients with acute liver failure or end-stage liver disease, with a mortality rate exceeding 70% [29]. Previously, patients
with acute or progressive liver disease were considered to be at some risk of aspergillosis only as a result of
immunosuppression after liver transplantation. However, liver disease alone predisposes to bacterial and fungal infections
by reducing both humoral and cellular immunity [40].

Despite the presence of all these predisposing factors, patients with acute or advanced liver disease are not usually considered
by physicians as a population at risk for developing aspergillosis, making the diagnosis difficult. This is confirmed in the
analysis by M. Falcone et al., where the majority of cases of aspergillosis (52.8%) were diagnosed postmortem [29]. These
data reflect clinicians' lack of awareness of the risk of aspergillosis in non-neutropenic patients and, as a result, the difficulty
of making a clinical diagnosis.

In the presence of liver echinococcosis, the level of bilirubin in the blood is higher than the standards. According to
Maslennikova N.A. et al. its maximum concentration was noted in patients with a disease duration of 5-8 years, and the
activity of liver enzymes significantly (p<0.05) exceeds the upper limit of the standard in groups with a duration of infection
of 5-8 years and 9 years or more (by 25-80, 0% for AST and ALT, respectively) [41]. The results obtained indicate that with
a long course of the disease in patients with liver echinococcosis, the metabolic and synthetic function of hepatocytes
changes, which can also be a predisposing factor to the development of aspergillosis.

In the presented clinical observation, echinococcal cysts are of medium size. According to the ultrasound study, the contents
of the cysts are heterogeneous (against the background of the presence of elements of daughter cysts, there is a pronounced
heterogeneity of the liquid content, a thickening of the capsule). There is also an increase in temperature to 38 © C and
changes in some parameters of the general and biochemical blood tests, as well as indicators of endogenous intoxication. All
of the above could make it possible to suspect suppuration of an echinococcal cyst. However, it did not allow us to talk about
the development of aspergillosis in echinococcal cysts, either from the point of view of pathognomonic manifestations, or
from the point of view of the frequency of occurrence. At the same time, the suppuration of both cysts, determined during
the surgical intervention, prompted a more extended morphological study of the removed material. As a result, a combination
of echinococcosis and liver aspergillosis was revealed. The data obtained made it possible to correct postoperative therapy
(antifungal therapy was additionally carried out), which, in general, in combination with antiparasitic, hepatoprotective,
detoxification and immunological therapy, made it possible to correct the general condition and, in the future, to exclude the
recurrence of the disease.

3. CONCLUSION.

The coexistence of aspergillosis and liver echinococcosis is extremely rare. Preoperative verification of the presence of local
aspergillosis in this case is practically impossible. However, early diagnosis and treatment in this case is vital, preventing
possible complications from infection with these two pathogens. Treatment is based on early morphological diagnosis and
identification of both pathogens. Only pathomorphological studies of the surgical material gave grounds to diagnose liver
aspergillosis, and complex drug treatment in combination with antifungal therapy led to the patient's recovery.
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