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Introduction. The development of invasive candidiasis leads to high
mortality after liver transplantation. Choosing an effective prophylaxis is
an important task.

The study purpose was to compare the results of invasive candidiasis

prevention with anidulafungin vs. the lipid formulation of amphotericin B
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in high-risk patients in the early postoperative period after liver
transplantation.

Material and methods. The study included 80 patients with risk factors
for the development of invasive mycosis who underwent liver
transplantation. Patients were divided into 2 groups. In the first group (n
= 40), anidulafungin was prescribed for prophylaxis; in the 2nd group (n
= 40), the lipid complex of amphotericin B was used.

Results. The most common of Candida spp. isolated in the patients of our
study, as expected, was Candida albicans accounting for 31.2%,
significantly less than a half. Neither fungal infection breakthrough nor
invasive mycosis development were reported in any patient. In group 2,
renal replacement therapy was significantly more frequently used. In two
cases, the amphotericin B lipid complex was canceled and the conversion
to echinocandin was undertaken due to the occurrence of adverse events
(chills and fever) associated, in our opinion, with the drug used.
Conclusions. 1. Patients after liver transplantation with 2 or more risk
factors have absolute indications to invasive mycosis prevention.

2. Anidulafungin and the lipid formulation of amphotericin B are effective
for prophylaxis and prevention of fungal infection breakthrough.

3. Anidulafungin has an advantage in safety over the lipid formulation of
amphotericin B.
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Introduction

At present, infections are the most common complications after
liver transplantation. No doubt, bacterial pathogens rank first, playing the
leading role in the early postoperative period, being followed by viral and
fungal microorganisms [1, 2].

Among fungal infections, Candida spp. and Aspergillus spp. are the
most common pathogens and cause the most life-threatening
complications with high mortality [3, 4].

The implementation of antifungal prophylaxis after liver
transplantation has been shown efficient in reducing both the incidence
and the mortality rate associated with invasive candidiasis in presence of
one or more specific risk factors. The incidence of invasive candidiasis is
approximately 5 to 7% and, given an extremely high percentage of
adverse outcomes related to its development, deserves an increased
attention. Invasive candidiasis most often develops within the first 3
months after liver transplantation with an up to 70% probability of
progressing to a fatal outcome. According to recent literature, there has
been a steady increase in the Candida spp. family resistance to
fluconazole. The above agent has been known as the drug of choice for
the prevention and treatment of candidiasis over the recent 15 years. Only
a small number of studies have been conducted on the choice of a
prophylactic agent in high-risk patients after liver transplantation [5-7].

The aim of our study was to compare the results of prophylaxis
with anidulafungin and the lipid formulation of amphotericin B in high-

risk patients in the early postoperative period after liver transplantation.

Material and methods
We conducted a comparative, single-centre, randomized trial on the

prophylactic use of antifungal drugs in high-risk patients.



The study enrolled 80 patients. The patients were allocated into two
treatment groups as follows: in the 1st group (n = 40), anidulafungin was
administered for prophylaxis, and in the 2nd (n = 40), the lipid form of
amphotericin B was used.

Inclusion criteria:

1) The patient age of 18-70 years old.
2) The presence of two or more risk factors for the development of
invasive candidiasis:
a) orthotopic liver transplantation;
b) blood loss of more than 3500 mL;
c) liver retransplantation;
d) relaparotomy within 5 days after surgery;
e) Candida spp. colonization of one or more loci (oropharynx, rectum,
urine, vagina, postoperative wound) in the perioperative period;
f) MELD score (Model for End-stage Liver Disease) over 30;
g) use of corticosteroids after transplantation;
h) total parenteral nutrition for more than 3 days;
1) mechanical lung ventilation (MLV) for over 48 hours;
j) fulminant liver failure.
Exclusion criteria:
1. Primary graft non-function.
2. Intolerance to echinocandins or to the lipid formulation of
amphotericin B.

The treatment outcomes, complications, adverse events related to
the study drugs, the clinical efficacy of prevention therapy and the
development of invasive fungal infection were monitored.
Microbiological monitoring was performed before surgery, after surgery,
and further 2 times a week. The blood, urine, wound discharge,

oropharynx and rectum content were cultured, followed by the analysis of



colony growth on selective media. In addition, diagnostic polymerase
chain reaction (PCR) assays for Candida albicans, Candida glabrata,
Candida parapsilosis, Candida crusei, Candida tropicalis, Candida fungi
were performed using PCR kits manufactured by Vector-Best ZAO.

Statistical Analysis

Statistical data processing was performed using the Statistica 10
software package. Quantitative data are presented as medians and
quartiles (25 and 75%). The Mann-Whitney test was used to compare the

results in the groups. Statistical significance was set up at p value <0.05.

Results

All patients underwent orthotopic liver transplantation. The
indication for surgical intervention was cirrhosis of various etiology.
Meanwhile, in most patients, both in the 1st and 2nd groups, the
indication for liver transplantation was liver cirrhosis in the outcome of
hepatitis C. The median age was 54 years (37; 57) in the 1st group, and53
years (43; 57) in the 2nd group (p> 0.05, statistically insignificant) (Table
1).
Table 1. Patients profile

Amphotericin B lipid

Parameter Anidulafungin, n=40
complex, n=40
Median age 54 (37; 57) 53 (43; 57)
Gender:
Male (%) 28 (70) 22 (55)
Female (%) 12 (30) 18 (45)

Etiology of cirrhosis, abs. (%)

Cirrhosis in the outcome of

13 (32.5 15 (37.5
hepatitis C (32.3) (37.5)

Cirrhosis in the outcome of 3(7.5) 3(7.5)




hepatitis B

Autoimmune cirrhosis 3(7.5) 5(12.5)
Primary biliary cirrhosis 1(2.5) 3(7.5)
Alimentary cirrhosis 2 (5) 6 (15)
Cryptogenic cirrhosis 3(7.5) 3(7.5)
Liver cirrhosis,
; 5 (12.5) 3(7.5)
hepatocellular carcinoma
Polycystic liver disease 0 1(2.5)
Primary sclerosin
y. _ : 3(7.5) 0
cholangitis
Cirrhosis in the outcome of
- 1(2.5) 0
hepatitis C + B
Cirrhosis in the outcome of
6 (15) 1(2.5)

hepatitis B + delta

All patients had at least two risk factors for the development of

invasive candidiasis in the postoperative period. Meantime, 4 (10%) and

3 (7.5%) patients in the 1st and 2nd groups, respectively, had more than

four risk factors for the development of invasive candidiasis (Table 2).

Table 2. Risk factors of invasive candidiasis development

Parameter

Anidulafungin, abs.

Amphotericin B lipid

(%), n=40 complex, abs. (%), n=40
Liver transplantation 40 (100) 40 (100)
Total parenteral nutrition for 40 (100) 40 (100)
over 3 days
Corticosteroids after 10 (25) 11 (27.5)
transplantation
Candida colonization of two 13 (32.5) 10 (25)
or more loci in the
perioperative period
Retransplantation 1(2.5) 0
Relaparotomy within 5 days 3(7.5) 6 (15%)
after transplantation
Blood loss more than 3500 L 2 (5) 1 (2.5%)
Cold ischemia for over 8 4 (10) 3(7.5)

hours




MLYV for over 48 hours 2 (5) 2 (5)
MELD score over 30 1(2.5) 1(2.5)
The number of risk factors, abs. (%)

1 40 (100) 40 (100)
2 40 (100) 40 (100)
3 14 (35) 16 (40)
4 8 (20) 9 (22.5)
more than 4 4 (10) 3(7.5)

In microbiological and PCR studies of biological material, fungal
colonization of two or more loci was detected in 23 patients (28.7%).
These patients were considered as a risk group for the development of

invasive candidiasis (Table 3).

Table 3. Candida spp. colonization in the ICU patients after

orthotropic liver transplantation.

- - Colonization
_ Colonization | Colonization

; Colonized, abs. ; of three or

Patients of one locus, of two loci, ;
(%) more loci,

abs. (%) abs. (%)
abs. (%)
80 (100%) 34 (42.5) 11 (13.75) 16 (20) 7(8.7)

The microbiological cultures and PCR assays demonstrated that the
most common type of Candida spp. in our study was Candida albicans
followed by Candida tropicalis, Candida parapsilosis, and Candida
glabrata, Candida fungi, Candida crusei. We should note that quite often
in a patient, different microorganisms were isolated from different loci
(Table 4).

Table 4. The treatment for Candida spp. colonization

Parameter

Anidulafungin, abs. (%0),

Amphotericin B lipid

n=40 complex, abs. (%), n=40
Total, (n) 13 (32.5) 10 (25)
Candida albicans 7 (17.5) 5 (12.5)
Candida glabrata 2 (5) 3(7.5)




Candida parapsilosis 3(7.5) 3(7.5)
Candida crusei 2 (5) 1(2.5)
Candida tropicalis 3(7.5) 2 (5)

Candida fungi 2 (5) 3(7.5)

The median duration of antifungal prophylaxis was 7 (3; 5) days. In

group 2, the renal replacement therapy was used significantly more often.
In 2 cases, the amphotericin B lipid complex was cancelled due to adverse
events (chills and fever) being, in our opinion, related to the drug used

and the conversion to echinocandin was undertaken (Table 5).

Table 5. Outcomes and complications

o Anidulafungin, abs, | A\mPhotericin B
arameter (%), n=40 lipid complex, abs.
’ (%), n=40
Death within 30 days 2 (5) 3(7.5)
Death while on the drug therapy 0 0
Renal replacement therapy 4 (10) 10 (25)*
Hyperthermia associated with the drug 0 2
therapy
Drug withdrawal 0 2
Invasive candidiasis 0 0
*p<0.05
Discussion

A high mortality rate associated with invasive candidiasis
necessitates a due choice of adequate antifungal therapy, which is of
paramount importance among patients in the early period after liver
transplantation. Candida albicans is the most common microorganism,
meantime, the identification of Candida non-albicans is associated with a
higher mortality rate. It should be noted that various transplant centres
adhere to their own prophylaxis protocols, which can vary significantly
between the centres. In recent years, much attention has been paid to
increasing resistance to fluconazole [5]. Candida spp. resistance to

antifungal drugs is a growing problem, the overall resistance rate to



fluconazole is approximately 5% in Candida albicans. The results of
various studies report an overall resistance rates to fluconazole of up to
57%, which can be explained by a high detection rate of Candida non-
albicans strains and previous antifungal prophylaxis. Some investigators
point to the need for such prophylaxis after liver transplantation in high-
risk patients only [5].

Resistance to echinocandins is currently found in less than 2% of
patients being treated for Candida spp. [9].

Prevention of the invasive candidiasis development involves a
comprehensive approach, including monitoring of fungal pathogens,
assessing risk factors, and administering an adequate prophylaxis or
empirical therapy.

Our results have shown that anidulafungin and the amphotericin B
lipid complex are efficient in the prevention of candidemia and invasive
candidiasis in high-risk patients after liver transplantation.

Clinically significant adverse events related to the use of the
amphotericin B lipid complex, which were reported in our study, are
consistent with the previously available information about the drug.

The median duration of prophylactic therapy in our study was 7
days. In general, the results of the study have shown that liver recipients
are at risk of Candida infection, including that of non-albicans strains.
Colonization of the mucous membranes, involvement of the oropharynx,
esophagus, rectum, and vagina are usually not diagnosed as invasive
candidiasis, but when the pathogenic strains are isolated from these sites,
an antifungal agent should be administered; all specialists in this field
agree to this, and the relevant guidelines are being entered into the
protocols of postoperative patient management.

According to our results, one should take into account a higher risk

of acute kidney injury (AKI) when using the amphotericin B lipid



complex. The AKI development in the early postoperative period is a
factor affecting the patient's length of stay in the intensive care unit, the
length of hospital stay, and the entire treatment duration. Absent
nephrotoxicity of anidulafungin is an undoubted advantage, especially in
case of choosing a drug for high-risk patients after liver transplantation.

Currently, echinocandins are the most commonly administered
antifungal agents for candidemia treatment not only in patients with
transplanted organs. We should note the results of six pooled prospective
studies in assessing the efficacy and safety of using anidulafungin in
patients with Candida parapsilosis candidemia. The authors concluded
that anidulafungin was effective for the treatment of Candida parapsilosis
candidemia (the study included 70 patients with Candida parapsilosis
candidemia, with only 3 cases showing resistance) [10].

Anidulafungin exhibits the least hepatotoxicity and minimal drug
interactions when compared with other groups of antifungal agents. We
emphasize once again that a high level of resistance to fluconazole should
be considered when choosing antifungal prophylaxis/empirical therapy.
Local monitoring results, reported risk factors for invasive candidiasis
contribute to the development of a dynamically updated strategy for the

prevention, diagnosis, and management of invasive fungal infections.

Conclusion

For the prevention of invasive mycosis, an adequate preventive
antifungal therapy is of great importance in the patients in the early
period after liver transplantation, especially in those with several risk
factors identified in combination with the detected colonization of two or

more loci with fungal microorganisms.
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When choosing an antifungal agent for prophylaxis, the greater,
safety of anidulafungin should be considered in comparison with the

amphotericin B lipid complex.

Conclusions

1. Patients after liver transplantation with two or more risk
factors have absolute indications to the invasive mycosis prevention.

2. Anidulafungin and the lipid formulation of amphotericin B
are efficient for the prophylaxis and prevention of the fungal infection
“breakthrough”.

3. Anidulafungin has an advantage in safety over the lipid

formulation of amphotericin B.
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