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Introduction. Living-donor liver transplantation (LT) is a viable and effective treatment option for patients with
end-stage liver disease. Cachexia is widely recognized in medical literature as a risk factor affecting patient sur-
vival after LT. However, there are relatively few reports on LT in adult patients with critically low body weight.
Materials and methods. The clinical case of successful LT in a critically underweight patient (BMI 12.9 kg/m?)
is presented. Results. The patient’s pre-transplant preparation included intensified enteral and parenteral nutri-
tion, albumin and fresh frozen plasma transfusions, diuretic therapy, multivitamins, symptomatic treatment, and
structured exercise. At the time of transplantation, the recipient’s MELD (Model for End-Stage Liver Disease)
score was 22. In the postoperative period, the patient had multiple complications, reflected by a comprehensive
complication index (Comprehensive Comprehensive) score of 99. Multicomponent rehabilitation was implemented.
The patient was discharged 30 days after LT. During a 17-month follow-up, graft function remained satisfactory.
Conclusion. Our experience, supported by literature data, indicates that cachexia in liver transplant recipients
is associated with a higher overall complication rate after LT. Patients with low body weight require careful
pre-transplant preparation, including intensive nutritional support and exercise programs. Successful treatment
of such patients is feasible only in a multidisciplinary hospital or a transplant center with extensive expertise in

managing complex cases.
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INTRODUCTION

Living-donor liver transplantation (LT) is an effective
treatment method for end-stage liver disease. Patients
with liver cirrhosis are known to often develop meta-
bolic complications [1]. Studies suggest that body mass
index (BMI) can impact survival rates after LT [2—6].
At the same time, the majority of works on this topic
are devoted to obese patients, and only a small part — to
underweight and/or cachexic patients [7-9]. A low BMI
(less than 18.5 kg/m?) is generally associated with poorer
surgical outcomes, and emaciated patients should be ca-
refully prepared for upcoming surgical intervention [10].
LT is characterized by prolonged operative duration,
significant surgical and anesthetic risks, and extensive
surgical trauma, all of which significantly impact the
course of the postoperative period in patients [11]. Below
we present a clinical case of a successful LT in a critically
underweight patient (with a body mass index of 12.9 kg/
m®): the peculiarities of the patient’s pre-transplant pre-
paration, as well as the peculiarities of the postoperative
course and treatment of complications in this patient.

CLINICAL CASE

Patient H., 55 years old (Case No. 6729/2022), pre-
sented to our center on September 15, 2022, with comp-
laints of jaundice, abdominal distension, lower extremity
edema, severe weakness, and a 30-kg weight loss over
the past year. He was unable to move independently or
care for himself.

On initial examination, his height was 189 cm and
weight 51 kg, corresponding to a BMI of 14.3 kg/m’ (see
Fig. 1). Diagnostic evaluation — including ultrasound,
whole-body CT with intravenous contrast, and serologic
testing — revealed decompensated liver cirrhosis, clas-
sified as Child—Pugh Class C with a MELD-Na score of
25. The cirrhosis was attributed to chronic hepatitis B
and D coinfection in the active replication phase (HBV
8 x 10° copies/mL, HDV 3 x 10 copies/mL, confirmed
by PCR). No signs of malignancy were detected.

The patient underwent a comprehensive work-up in
accordance with the center s standard protocol [12, 13],
which confirmed portal hypertension syndrome and as-
sociated complications, including ascites, splenomega-

ly, grade 2 esophageal varices, and thrombocytopenia
(platelets 37 % 10°/L).
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Initial treatment involved antiviral therapy with ten-
ofovir 25 mg daily for HBV. A stable virologic response
was achieved after 35 days of therapy.

The patient was admitted to our center to prepare for
LT. At the time of admission, the MELD-Na score was 26.
In addition to ongoing antiviral therapy, pre-transplant
management included transfusions of albumin and fresh
frozen plasma (FFP), diuretics, ursodeoxycholic acid,
gastroprotective therapy (esomeprazole and a combi-
nation of algeldrate with magnesium hydroxide), and
vitamin supplementation.

Nutritional support consisted of a high-protein, high-
carbohydrate diet, along with parenteral nutrition com-
prising amino acids, fats, carbohydrates, and electrolytes
(total volume: 1920 mL/day), providing an estimated
caloric intake of approximately 3,500 kcal/day. The pa-
tient also received supervised rehabilitation therapy,
including therapeutic physical exercises.

As a result of comprehensive treatment, ascites resol-
ved completely and lower limb edema subsided. How-
ever, due to fluid loss, the patient s weight decreased to
46 kg after one month (BMI 12.9 kg/m’). Despite the
weight loss, the patient reported increased energy, re-
gained independent mobility, and was able to participate
in physical therapy. At the time of transplantation, the
MELD-Na score had improved to 22.

In parallel, following the standard protocol at our
ward [12], the patients 35-year-old son was evaluated
as a living related donor of the right liver lobe. No abso-
lute contraindications to liver donation were identified.

On November 23, 2022, the patient underwent a right
lobe LT from his son. The graft weighed 900 grams, re-
sulting in a grafi-to-recipient weight ratio (GRWR) of
2.0%. Surgical technique details have been described in
previous publications [13, 14].

Intraoperatively, hepatectomy was technically
uneventful; however, blood loss occurred during inferi-
or vena cava mobilization, necessitating intraoperative
autologous blood reinfusion. Cold ischemia time was
93 minutes. The right lobe graft included an additional
substantial inferior right hepatic vein (11 mm in dia-
meter), requiring a second caval anastomosis. Warm
ischemia time was 31 minutes.

Induction immunosuppression consisted of methyl-
prednisolone 500 mg and basiliximab 20 mg. Arterial
anastomosis was performed using interrupted sutures.
The splenic artery was ligated to modulate portal blood
flow and prevent steal syndrome [14, 15].

Biliary reconstruction presented technical challenges
due to the patients anthropometric features. Although
the graft had a single bile duct, its deep location in the
right subdiaphragmatic space precluded biliary-biliary
anastomosis. Additionally, the short jejunal mesentery
created tension during construction of the biliodigestive
anastomosis. Nonetheless, stent placement and bile duct
drainage were successfully completed.

The total operation time was 570 minutes, with an
estimated blood loss of 1300 mL. Intraoperative Doppler
sonography confirmed satisfactory vascular anastomo-
ses with no abnormalities detected.

Fig. 1. Patient’s appearance: a, on first examination: BMI was 14.3 kg/m?*; b, on day 17 after liver transplantation: BMI was
12.9 kg/m?; ¢, 10 months after transplantation: BMI was 21.8 kg/m’
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The recipient was initially managed in the intensi-
ve care unit (ICU), where extubation was performed
uneventfully 12 hours after surgery. The standard immu-
nosuppressive regimen included low-dose methylpredni-
solone and tacrolimus. On postoperative day 3, the pati-
ent developed febrile fever (up to 39 °C). In response, the
antibacterial therapy was adjusted, and immunosuppres-
sive treatment was temporarily discontinued. Ultrasound
on postoperative day 4 revealed fluid accumulation in
the right subdiaphragmatic region, diagnostic puncture
confirmed the presence of bile, indicating a biloma.

Despite percutaneous drainage, adequate cavity sa-
nitation could not be achieved. The patient continued to
experience febrile episodes, and inflammatory markers
rose sharply (C-reactive protein: 152 mg/L; procalcito-
nin: 20 ng/mL). This clinical deterioration necessitated
relaparotomy with abdominal cavity sanitation and re-
drainage on postoperative day 6.

Following surgery, the patient demonstrated clinical
improvement, marked by a decline in inflammatory mar-
kers. He was transferred from the ICU to the surgical
ward on postoperative day 9 (day 3 after relaparotomy).

On postoperative day 10, in the evening, the patient
vomited the food he had eaten and and subsequently
aspirated during sleep, leading to a sharp drop in oxy-
gen saturation to 30%. No circulatory arrest occurred.
The patient was urgently transferred to the ICU, where
he was intubated and placed on mechanical ventilation.

Emergency fibrobronchoscopy revealed and cleared a
substantial amount of aspirated food material (porridge)
from both lungs. Due to the severity of the aspiration
event, the patient required prolonged ventilatory support.
Daily sanitation fibrobronchoscopies were performed
twice daily.

He received comprehensive care, including broad-
spectrum antibacterial and antiviral therapy, gastropro-
tective agents, albumin and FFP transfusions, inhalation
therapy, and symptomatic treatment. In light of ongoing
aspiration pneumonia, persistent subfebrile and febrile
episodes, and elevated inflammatory markers, immuno-
suppressive therapy was withheld. Despite the compli-
cations, liver graft function remained stable throughout,
as shown in Fig. 2.

The patient also developed recurrent bilateral pleu-
risy, necessitating repeated thoracenteses and eventual
pleural drainage. Given his severe malnutrition and
cachexia, a naso-intestinal feeding tube was placed en-
doscopically. Nutritional support included both enteral
feeding and parenteral nutrition with amino acid, fat,
carbohydrate, and electrolyte solutions.

Importantly, the patient was not sedated during the
extended period of ventilation. He was maintained in a
sitting position and engaged in twice-daily physical the-
rapy sessions under the supervision of a physiotherapist.

Against the background of comprehensive therapy,
the patient showed positive clinical progress. The septic
condition resolved, and extubation was successfully per-
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Fig. 2. Laboratory dynamics of liver graft function. Asterisk indicates days when tacrolimus was administered. Cross indicates
the days when immunosuppressive therapy was completely discontinued
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Table

Complications in the patient

Complication Clavien—Dindo grade
Need for parenteral nutrition 2
Biloma (puncture) 3a
Right-sided pleurisy, puncture 3a
Left-sided pleurisy, puncture 3a
Right-sided pleurisy, drainage (%2) 3a
Left-sided pleurisy, drainage 3a
Malnutrition, insertion of nasointestinal tube 3a
Aspiration pneumonia, need for daily bronchoscopies (x11) 3a
Peritonitis (relaparotomy) 3b
Aspiration 4a
Sepsis 4a
Calculation of Comprehensive Complication Index (CCI) score 99

formed on postoperative day 17 (day 7 after aspiration).
The patient was subsequently transferred to the surgical
ward for continued care.

Immunosuppression was maintained with tacroli-
mus monotherapy, targeting serum levels of 6—9 ng/mlL.
In addition to ongoing medical management, the patient
received daily massage therapy and continued rehabi-
litation with physiotherapists. Liver graft function fully
normalized.

The enteral feeding tube was removed on postoperati-
ve day 24, coinciding with the discontinuation of paren-
teral nutrition. The patient was successfully transitioned
to full oral nutrition.

Spontaneous resolution of bile leakage occurred by
postoperative day 26, and the safety drain from the bile
leak site, placed earlier, had already been removed on
postoperative day 2. A summary of the patient s compli-
cations is presented in Table.

The patient was discharged in satisfactory condi-
tion on postoperative day 30, with stable graft function.
He continues to be followed on an outpatient basis and
remains alive 17 months post-transplant, with consistent-
ly stable liver graft function. His weight increased to
78 kg, corresponding to a BMI of 21.8 kg/m’ (Fig. 1).

DISCUSSION

Sarcopenia is a well-documented complication of
cirrhosis [1, 3]. Nevertheless, according to literature re-
view, there are significantly more overweight patients
(BMI >30 kg/m*) who are LT candidates than critically
underweight patients [2]. In addition, most studies have
focused on managing obese liver recipients [4—6]. For
example, according to an analysis of the UNOS data-
base over a 22-year period, among 73,538 adult liver
transplant recipients, less than 1% of patients had a BMI
of less than 18.5 kg/m* [7]. Meanwhile, the impact of
cachexia on the survival of LT recipients has been ex-
tensively studied. Underweight status in LT recipients
has been identified as an independent risk factor that
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significantly impairs post-transplant survival. Analyses
conducted across different decades consistently show
that low BMI is a significant predictor of reduced survi-
val. Specifically, the three-year survival rate for patients
with a BMI below 18.5 kg/m* was 68%.

Also, according to other studies, an interesting cor-
relation was obtained when low BMI in recipients was
adjusted for MELD [8, 9]. Patients with low body weight
and a MELD score of either <20 or >26 had increased
mortality rates. However, the authors failed to show any
significant relationships between other patient factors
(e.g., comorbidities), donor factors (graft quality) and
post-transplant mortality in patients with low BMI and
MELD score.

Notably, liver recipients with critically low body
weight face a markedly increased risk of infectious
complications. Compared to individuals with normal or
slightly elevated BMI, those with a BMI under 16 kg/
m® had a tenfold higher risk of developing severe infec-
tions, including pneumonia, abscesses, intra-abdominal
infections, and sepsis [4]. Interestingly, despite this
heightened vulnerability to systemic infections, cachectic
patients were found to have a lower incidence of wound
infections than their normal or overweight counterparts.

Our clinical case reinforces the above findings. A cri-
tically underweight patient with decompensated cirrhosis
(Child—Pugh class C) required specific preparation for
LT. In addition to antiviral therapy and management of
cirrhosis-related complications, particular emphasis was
placed on comprehensive nutritional support [10, 16].
Malnutrition in patients with cirrhosis is a known factor
associated with poorer survival outcomes — not only
compared to individuals with normal weight but also
to those with obesity. A large cohort study investigated
whether optimizing nutritional status prior to LT could
improve outcomes. The authors demonstrated that each
unit increase in BMI resulted in a 2% decrease in morta-
lity rate [ 16]. However, this study did not account for the
patient’s dry weight in the calculations. In our case, des-
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pite comprehensive therapy for cirrhosis complications
and adequate nutritional support through enteral and
parenteral methods, the patient’s body weight decreased
due to removal of excess fluid, ultimately achieving the
patient’s dry weight. Nevertheless, this reduction was
accompanied by an improvement in the patient’s overall
condition, allowing for independent movement, partial
self-care, and engagement in physical exercises.

Postoperative complications were assessed using the
Clavien—Dindo classification. However, this system does
not account for the cumulative burden of multiple com-
plications in a single patient. Therefore, we also utilized
the Comprehensive Complication Index (CCI), which
offers a more nuanced evaluation by integrating all post-
operative complications into a single score. In this case,
the patient’s CCI was 99 — approaching the maximum
score of 100, which corresponds to patient death — indi-
cating the extreme severity of the postoperative course
[17].

Regarding the postoperative complications observed
in our recipient, we believe cachexia was a significant
contributing factor. The development of bile leakage
was primarily influenced by the patient’s anthropome-
tric characteristics, which created technical challenges
in the formation of the biliodigestive anastomosis. Bi-
liary stenting subsequently necessitated percutaneous
drainage of the resulting biloma and ultimately led to
relaparotomy. Aspiration pneumonia, followed by sepsis,
further complicated the clinical course.

Cachexia is known to be an independent risk factor
for aspiration and aspiration-related complications [18].
In this case, daily tracheobronchial drainage and com-
prehensive antibacterial therapy facilitated resolution of
the pneumonia and a return to spontaneous breathing.

Despite intensified nutritional support and albumin
supplementation, ongoing protein-energy malnutrition,
combined with multiple infectious complications, re-
sulted in the development of bilateral pleural effusions,
which required thoracentesis and subsequent pleural
drainage.

Akey component of successful rehabilitation in such
patients, in addition to nutritional support, is early and
sustained physical activation [10]. Notably, the patient
was not sedated even during prolonged mechanical
ventilation and engaged in passive and active physical
exercises in lying and sitting positions. Physical the-
rapists and massage specialists were actively involved
in the rehabilitation process. It was only through this
comprehensive, multidisciplinary approach that we were
able to save the patient and discharge him in satisfactory
condition.

CONCLUSION

Our experience, supported by literature data, indicates
that cachexia in liver transplant recipients is associated
with a higher overall complication rate after LT. Pati-
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ents with low body weight require careful pre-transplant
preparation, including intensive nutritional support and
exercise programs. Successful treatment of such pati-
ents is feasible only in a multidisciplinary hospital or a
transplant center with extensive expertise in managing
complex cases.
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