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Abstract

Background: Chyle leakage is known to be a rare postoperative complication following liver
transplantation (LT); and continuously leaked large quantities of chyle leakage can worsen prognosis.
However; there is no explicit understanding of its mechanism and no existing reports showing the
influence of chyle leakage after LT on blood concentration of the drug tacrolimus. Case presentation:
Despite escalating tacrolimus daily dose to 4.0 mg with CYP3A5 inhibitor; blood concentrations
remained subtherapeutic (1.7-2.5 ng/mL) during active leakage. Conservative treatments failed;
prompting intraperitoneal injection of erythromyecin (0.75 g)-25% glucose solution (40 mL every other
day). Following three treatments; chylous drainage diminished significantly; and tacrolimus
concentrations abruptly increased to 14.7 ng/mL 2 days after leakage resolved. Dose adjustments
subsequently stabilized levels at 4.6-6.2 ng/mL with daily dose of 2.0mg.Conclusions:
Intraperitoneal injection of erythromycin hypertonic solution may promote lymphatic fistula closure
via chemical stimulation. Chyle leakage may reduce tacrolimus blood concentration through drug
loss in chylous fluid. This case highlights the need for clinical attention to the association between
chyle leakage and immunosuppressant concentrations; though further studies are required for
validation.
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1. Introduction

Chylous ascites is a milky, high-triglyceride abdominal effusion caused by disruption or
obstruction of the intra-abdominal lymphatic system. Common etiologies include malignant tumors,
liver cirrhosis, traumatic injury, autoimmune disorders, and inflammation [1]. Surgical damage to
the intestinal lymphatic pathways can cause complications such as chylous ascites or fistula,
adversely affecting patient health and medication efficacy [2-4]. Chyle leakage is a rare but
prognostically significant complication of liver transplantation, particularly in prolonged cases [5].
Standardized therapies for this complication have not yet been established, and outcomes are
uncertain and fluctuate in practice [6-8].

Tacrolimus is a key immunosuppressant post-LT to prevent rejection, with its blood
concentrations critically monitored due to risks of both subtherapeutic and toxic levels [9,10].
However, the impact of post-LT chyle leakage on tacrolimus pharmacokinetics remains unreported
[9,11,12]. Here, we present a case of chyle leakage managed innovatively via intraperitoneal
erythromycin hypertonic solution injection, accompanied by observed tacrolimus concentration
fluctuations. Our findings aim to enhance understanding of the interplay between chyle leakage and
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tacrolimus pharmacodynamics, providing guidance for clinical management of this rare post-LT
complication.

2. Case Presentation

The patient was a 43-year-old male weighing 60kg whose intraoperative diagnoses were
primary hepatocarcinoma, decompensated cirrhosis, and massive ascites. On the fifth postoperative
day after orthotopic LT, the right subphrenic drainage increased and milky white greasy fluid
accumulated to 500ml in 24 hours (Figure 1). The right subhepatic drainage was identical in character
but scarce in amount. The patient declared no specific discomfort. Tests results of the drainage were
as follows: Rivalta test (+), specific gravity 1.028, white blood cell count 6.1X10%L, total protein
27.3g/L, glucose 7.89mmol/L, Chloride 104.8mmol/L, and negative bacteria culture. Chyle leakage
was hence diagnosed. We administered albumin, diuretics, a high-protein, and low-fat diet, oral
meglumine distrizoate, and hypodermic injection of octreotide as conservative treatments; however,
conservative management proved ineffective. The character and amount of the drainage did not
change notably and ultimately increased to approximately 2000ml/24h between the ninth and
eleventh postoperative days.

Figure 1. Milky white greasy fluid drainage from right subphrenic drainage tube.

Beginning on day 11, we injected 40ml of erythromycin (0.75g) glucose (25%) hypertonic solution
into the right subphrenic drainage tube every other day. Following each erythromycin injection, the
drainage tube was clamped for 1 hour to facilitate local retention, after which it was unclamped to
restore continuous drainage. After three rounds, the chylous drainage decreased to 800ml/24h on the
12th day, 400ml/24h on the 14th day and a little on the 16th day (Figure 2). The main complication of
the manipulation was local transient pain. After a search by ultrasonic exam, the right subhepatic
and subphrenic drainage tubes were extracted on the 21st and 23rd postoperative day, respectively.
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Figure 2. The change of abdominal drainage (ml/24h) of two tubes (right subphrenic and right subhepatic), oral
dose of tacrolimus (mg/24h) and its blood drug concentration (ng/ml) from the first to the 30th day after LT. The
erythromyecin solution was applied on the 11th, 13th and 15th day.

Noteworthily, the blood tacrolimus concentration was influenced substantially by the chyle
leakage. From postoperative day 3, the patient was administered tacrolimus at a dose of 1.0mg BID,
with a blood concentration of 1.7 ng/ml on day 5. When the dose was increased to 1.5 mg BID, Wuzhi
capsules (a CYP3AS5 inhibitor) were added to enhance tacrolimus concentrations [13]; however, this
intervention showed minimal effect, with the blood concentration only rising to 2.5 ng/ml on day 9.
From day 10, the dose was further increased to 2.0 mg BID. Following cessation of chyle leakage on
day 13, the blood concentration abruptly surged to 14.7 ng/ml, prompting immediate discontinuation
of Wuzhi capsules to avoid over-elevation of tacrolimus. The patient was then asked to skip the dose
on the evening of the 13th day. After that, the dose was reduced to 1.5mg BID, with the concentration
decreasing to 10.2 ng/ml on day 16. After another evening dose omission on day 16, the dose was
reduced to 1.0 mg BID, with concentrations of 7.3 ng/ml (day 19) and 4.6 ng/ml (day 23). The patient
was discharged on day 23, with a concentration of 4.2 ng/ml recorded on day 30 (Figure 2).

Follow-up

The patient underwent close monitoring of tacrolimus blood concentrations after discharge.
Serial liver function tests demonstrated normal hepatic enzyme levels and synthetic function,
indicating successful graft function. Notably, no signs of chyle leakage recurrence were observed
during follow-up imaging (abdominal ultrasound at 1, 3, and 6 months post-discharge), and the
patient reported no abdominal discomfort, weight loss, or evidence of malnutrition. As of the last
follow-up on April 28, 2025, laboratory evaluations revealed stable tacrolimus levels ranging from
4.2 to 6.2 ng/mL within the therapeutic window, with no acute rejection or infectious complications;
long-term follow-up also showed no evidence of hepatocellular carcinoma recurrence or metastatic
disease based on abdominal and chest computed tomography scans at 12 and 18 months post-
discharge, and the patient remained in good condition with consistent adherence to
immunosuppressive therapy and regular clinic visits.

3. Discussion

Retrospective studies report the incidence rates of chyle leakage after adult LT to be 0.6% and
4.7%, respectively, and associate its occurrence with rare complications [2,5]. Chyle leakage after LT
primarily stems from injury to abdominal lymphatic vessels during surgery or increased lymph
production due to portal hypertension [5,14]. In this case, decompensated cirrhosis exacerbated
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lymphatic congestion, and surgical dissection near the hepatic hilum and retroperitoneal structures
likely damaged lymphatic trunks. Key surgical considerations for preventing chyle leakage include:
First, systematic identification and management of intraperitoneal or retroperitoneal lymphatic
vessels (with focus on periportal, hepatic hilum, and para-aortic regions) and sealing suspicious
lymphatic branches with clips or electrocoagulation [15,16]. Further, intraoperative lymphatic
visualization using carbon nanoparticles or lipophilic contrast agents to detect injuries <1 mm [17,18].

At present, there is no unified diagnostic criterion for chylous ascites. Matsuura et al. [19]
proposed that the diagnosis can be confirmed when three or more of the following five criteria are
met: (i) Milky appearance; (ii) Triglyceride (TG) > 110 mg/dL or TG-to-serum triglyceride ratio (TG-
ASR) > 1.0; (iii) Cholesterol-to-serum cholesterol ratio (Cholesterol-ASR) < 1.0; (iv) Cell count > 1000/
uL with negative culture; (v) Cytology showing lymphocyte predominance. In this study, we
confirmed the leaked fluid to be chyle by its character, white blood cell count, total protein, glucose,
and culture results.

Timely treatment of post-LT chyle leakage is essential, with strategies including conservative
(fasting, continuous drainage, medium chain triglycerides, total parenteral nutrition, somatostatin,
diuretics, etc.), interventional and surgical approaches [3]. Due to the patient’s poor condition,
operative methods were avoided, and erythromycin solution was selected. As reported,
erythromycin induces chemical pleurodesis via inflammatory cell recruitment and serosal fibrosis
[20,21], potentially acting similarly in the peritoneum. The transient pain in our patient post-injection
may have been caused by inflammation, and no additional complications were detected after
symptomatic treatments. Noting limited efficacy and individual variability [22,23], erythromycin
may serve as an alternative for chemical peritoneal fixation, requiring tailored clinical decisions based
on drainage characteristics and etiology.

Notably, the patient exhibited persistently low tacrolimus blood concentrations from the onset
of chyle leakage, despite dose escalation to 4.0 mg/d, which failed to reach recommended levels [24].
However, the tacrolimus concentration increased along with the decrease in chyle leakage. Two
mechanisms might contribute to the tacrolimus loss induced by chyle leakage: first, as a lipophilic
drug, tacrolimus accumulated in lipid-rich chyle, evidenced by a rat chyle leakage model
administered oral tacrolimus (0.5 mg/d for 2 weeks) showing tacrolimus concentrations in chylous
ascites (57.93+4.31 ng/mL) were threefold higher than those in serum (19.65+0.52 ng/mL, P=0.0003),
aligning with its lipid-binding properties. Clinically, this is analogous to reports of voriconazole
sequestration in chylothorax fluid, which impairs therapeutic levels in patients with chylous
effusions [25]; secondly, chyle leakage exacerbated hypoalbuminemia, increasing the free fraction of
tacrolimus and accelerating its metabolic clearance via CYP3A4 [26]. While prior studies have focused
on tacrolimus absorption, clearance, and drug interactions [24,27], this case—combined with Yoshida
et al. [28] findings that oil-formulated tacrolimus enhances lymphatic transport but reduces blood
concentrations—identifies chyle leakage as a critical yet unrecognized determinant of tacrolimus
concentration fluctuations, underscoring the need for close monitoring in liver transplant recipients
with lymphatic complications. In contrast, a clinical study measured the concentration of tacrolimus
in the ascites of post-LT patients, reporting values ranging from 0.2 to 3.0 ng/mL, which accounted
for 1.19-31.87% of whole-blood tacrolimus concentrations [29]. However, they noted that the effect of
ascites drainage on the blood concentration of tacrolimus could be negligible, likely due to ascites
being mainly formed by the exudation of tissue fluid and has a low lipid content, while highly
lipophilic tacrolimus is more likely to combine with lipid carriers (e.g., chylomicrons, lipoproteins)
in chylous fluid and enter mesenteric lymph [30]. Although erythromycin may elevate tacrolimus
levels via CYP3A4 inhibition [31], short retention (1-hour clamping of the drainage tube) and the
drainage site in this case likely caused most intraperitoneal erythromycin to drain out, minimizing
its impact on tacrolimus concentrations [32].

This case report has some limitations. First, tacrolimus concentrations in drainage and
erythromycin levels in blood were untested. Secondly, as a single-case study, its findings are affected
by individual uniqueness, limiting conclusion generalizability. Therefore, further large-scale clinical

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202509.1176.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 September 2025 d0i:10.20944/preprints202509.1176.v1

5 o0f 7

trials and mechanistic experiments are needed to systematically validate the relationship between
tacrolimus blood concentration and chyle leakage, as well as the efficacy and safety of erythromycin
in treating post-LT chyle leakage.

4. Conclusion

Chyle leakage may reduce tacrolimus bioavailability by sequestering it in chylous fluid.
Intraperitoneal erythromycin successfully applied here suggests chemical pleurodesis as a viable
option for refractory lymphatic leaks. These findings highlight the need for therapeutic drug
monitoring and targeted fistula management in LT patients with chylous complications. Further
pharmacokinetic studies are warranted to quantify drug loss and optimize immunosuppressive
regimens in this context.
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