LETTERS TO THE EDITOR

A limited role of cytokine storm and
fibrogenesis in COVID-19 related liver injury

To the Editor,

Symptomatic transaminases elevations are common in
coronavirus disease 2019 (COVID-19). In approximately 23% of
all patients elevated transaminases are seen. COVID-19 related
liver injury may be caused by primary liver injury but also as
collateral damage related to drug-induced-liver-injury, hypoxia,
and preexisting liver disease [1]. Hepatitis may aggravate disease
severity, and lead to mortality. In this context, it is important
to understand the impetus for liver injury [2].We performed a
multimodality approach to dissect the contributing factors to
liver injury in a well-defined cohort of COVID-19 patients.
The aim was to explore inflammatory and fibrosis biomarkers
and their relation to pre-existing liver disease.

We examined a cohort of 25 patients (mean age 57.9
years, male 72%, median body mass index 27.3 kg/m?) who
were hospitalized in 2020 in the Radboudumc, Nijmegen,
The Netherlands. All presented with COVID-19 infection
established on basis of a positive polymerase chain reaction
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(PCR) test and/or typical findings on thorax computed
tomography (CT). We collected clinical data on the disease
course of COVID-19 during hospitalization, as well as from
the medical history (Table I). Liver stiffness was assessed
using ElastPQ point shear wave elastography and liver
steatosis was determined using computer assisted ultrasound
[3]. Routine clinical laboratory parameters were measured at
multiple time points during hospitalization. Inflammatory
cytokines were measured with a commercially available
multiplex proximity extension assay (Olink proteomics AB,
Uppsala, Sweden) [4].

Liver injury defined as the difference between the highest
(maximum) and lowest (minimum) alanine aminotransferase
(delta ALAT) that exceeded twice the upper limit of normal
(90 U/L), developed in 11/25 patients (Fig. 1), and 9/25 (36%)
required admission to the intensive care unit (ICU). Liver
injury was associated with ICU admission (63.6% vs 14.3%
p=0.017) and mechanical ventilation (63.6% vs 7.1% p=0.007).
Liver stiffness was independent of liver injury (4.7+1.5 kPa
vs 4.74£2.3 kPa, n=24, p=0.728) or of steatosis (7.1+4.5 vs
6.914.3, n=22 p=0.973). In this study, liver stiffness values
were within normal ranges and independent of (degree of)
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Fig. 1. Overview of liver injury markers. A: Boxplot showing range of highest alanin aminotransferase
(ALAT) measured grouped by patients with liver injury (a delta ALAT during admission of >90 U/L)
and without liver injury (<90 U/L). B: highest and lowest ALAT measured during admission per patient
in the group with liver injury. C: Highest and lowest ALAT measured during admission per patient in

the group without liver injury.
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Table I. Laboratory parameters, elastography outcomes, inflammation and fibrosis markers of liver injury

versus no liver injury group

Liver injury markers n All patients Patients without Patients with P
liver injury liver injury
Highest ALAT 25 156.5 £ 153.1 63.1 +33.6 2754 £ 164.4 N.A.
Lowest ALAT 25 39.6 £ 19.6 36.1 £ 19.6 441+ 19.5 0.317
ASAT (U/L) 19 143.6 £ 114.1 589 +25.5 219.8 £108.8 0.0004
GGT (U/L) 20 2723 +313.1 143.4 +241.0 429.8 + 330.8 0.007
Alkaline phosphatase 18 162.9 £ 106.3 125.0 £ 88.3 200.9 £ 113.9 0.05
(U/L)
Bilirubin total (umol/L) 21 11.1£6.9 11.9+7.9 10.3+5.9 0.557
Elastography/steatometry
Liver stiffness (kPa) 24 4.7+1.9 4.7 +23 4.7 +1.5 0.728
Steatosis (%) 22 7.0+43 7.1+45 6943 0.973
Inflammation markers
CRP (mg/L) 24 174.0 + 98.3 153.3 +91.24 203.0 £105.3 0.198
Ferritin (umol/L) 24 1644.7 + 2023.1 1083.3 + 906.3 2308.1 +2744.8 0.087
D-dimer (ng/ml) 23 8802.6 £23507.1  1992.8 £ 1889.6 19395.6 £ 0.378
36144.4
G-CSF (pg/ml) 21 79.2 £ 58.2 76.4 £ 56.8 82.3£62.6 0.463
IL-6 (pg/ml) 21 152.7 £ 325.6 93.2 £127.6 218.2 £ 456.5 0.458
IP-10 (pg/ml) 21 1420.2 + 1289.1 1385.4 + 1467.5 1458.5+1138.7 0.526
MCP-1 (pg/ml) 21 662.8 £610.5 481.6 £475.2 862.1 +£702.1 0.091
TNF-a (NPX)* 20 33+£0.5 32+03 3.6x0.6 0.021
IL-18 (NPX)* 20 9.0+£0.2 8.7+0.1 9.5£3.5 0.014
IL-10 (NPX)* 20 49+1.2 4.7 +1.1 51+15 0.589
Liver fibrosis markers
P3NP (ug/L) 23 79146 59+1.5 10.6 £5.9 0.002
TGF-B (NPX)* 20 74%0.8 7.3x£0.7 7.7+0.9 0.165
MMP-1 (NPX)* 20 11.2+1.5 1.1+ 1.5 11.3+1.6 0.877
FGF-21 (NPX)* 20 57+23 58+22 5625 0.817
HGF (NPX)* 20 9.7+1.1 9.1+£0.7 10.5+1.2 0.005

ALAT: alanine aminotransferase; ASAT: aspartate aminotransferase; GGT: gamma glutamyl transferase;
CRP: C reactive protein; G-CSF: granulocyte colony-stimulating factor; IL: interleukine; IP10: Interferon-
Inducible Protein 10; MCP-1: monocyte chemoattractant protein-1; TNF-a: tumor necrosis factor alpha;
P3NP: amino-terminal pro-peptide of type III procollagen; TGF-: transforming growth factor beta; MMP-1:
matrix metalloproteinase-1; FGF-21: Fibroblast growth factor 21; HGF: hepatic growth factor; *results of
proximity extension assays expressed in normalized protein expressions, which is a log-2 arbitrary unit, that
only allows for relative quantification inside this cohort.

liver injury suggesting the absence of significant pre-existing
fibrosis. Patients with liver injury had significantly higher
value of the fibrogenesis marker amino-terminal pro-peptide
of type III procollagen (P3NP) (10.6+5.9 vs. 5.9+1.5 ng/mL, p
=0.002), and overall, there was a robust correlation between
ALAT and P3NP (r=0.773, p<0.01). Hepatic growth factor
(HGF) was increased in patients with liver injury in contrast
to transforming growth factor beta (TGF-f), a key regulator
of fibrogenesis. As the liver injury group contained 7 patients
that underwent mechanical ventilation, P3NP might pertain
more to fibroproliferation in the lungs during acute respiratory
distress syndrome. HGF induces breakdown of extracellular
matrix but is mainly implicated in enhancing liver regeneration
after liver injury.

We found that the inflammatory cytokines: interleukin (IL)
6, granulocyte colony-stimulating factor (G-CSF), interferon-

inducible protein 10 (IP10), monocyte chemoattractant
protein-1 (MCP-1) were elevated in the complete cohort, but
there was no interaction with liver injury. Tumor necrosis
factor alpha (TNF- a) (p=0.021) and IL-18 (p=0.014) were
higher in patients with liver injury, but overall, we could not
demonstrate a dominant pro-inflammatory profile. Collectively
our data suggest that the cytokine pattern has a limited role in
COVID-19 related liver injury.

Our steatometry results show that steatosis is not
overrepresented in patients with liver injury. Interestingly,
patients with liver injury lacked increased FGF-21 expression.
FGF-21 is an insulin independent regulator of glucose and lipid
metabolism, elevated in the plasma of patients with simple
steatosis or steatohepatitis [5].

In summary, the current study shows that liver injury,
as expressed by elevated ALAT values are ubiquitous in
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COVID-19. There is a limited role of pro-inflammatory
cytokines and fibrogenesis in the pathogenesis of liver injury.
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GAVE: a gastroenterologist challenge
To the Editor,

We read with interest the article of Pioppo et al. [1] in
which, starting from an impressive number (18,375) of cases
with index admissions for GAVE the authors reported a high
proportion (20.49%) of readmissions within 30 days, and
identified two risk factors for readmission: the presence of
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portal hypertension and of chronic kidney disease. Since the
main cause for readmission in the aforementioned study was
rebleeding, one can speculate that GAVE targeted endoscopic
treatment at the first admission might reduce the rebleeding
rate and consequently the number of readmissions.

The optimal treatment of GAVE is currently not established.
A number of endoscopic options are available: argon plasma
coagulation (APC), radiofrequency ablation (RFA) and band
ligation (BL). While RFA is not widely available, APC and
BL are easily accessible. The data in literature favoring one
or the other of these methods is hard to interpret due to the
variability of the extent of treatment performed (complete
or near eradication of GAVE), due to various definitions of
treatment success and also due to the duration of follow up
[2]. While some authors found no difference between methods
[3], others reported a higher rebleeding rate after APC and
better outcome for BL, patients with previous failure to APC
responding to BL [4]. An important factor to consider might be
the endoscopic appearance of GAVE (three types are described:
linear-watermelon stomach, punctate and nodular) and the
particular treatment applied in each form since, for example,
better outcomes are reported with BL for the nodular type [5].

We retrospectively evaluated all patients admitted to our
unit with GAVE who had received endoscopic treatment in the
last 2 ¥ years, with a minimum follow up period of 6 months,
and a median follow up of 18 (0-25) months. Seventeen
patients were included, mean age 69.82+8.83 years, 58.8%
females, 94.1% with at least one comorbidity (58.8 % with
liver cirrhosis, and 35.28% with other comorbidities: valvular
or ischemic heart disease, diabetes mellitus, hypertension).
Thirteen received APC and 5 received BL; one patient with
rebleeding after APC responded to BL. Complete eradication
of lesions was aimed at each endoscopic session, the median
time elapsed between sessions being one month. We observed
a trend towards multiple sessions for APC with a median
number of 3 (1-10) as compared with 2 (1-2) in the BL group.
Unplanned readmissions were necessary for overt rebleeding
in 6 patients (35.3 %) and occurred after a median of 55 (30-
144) days after the index admission, only two (11.7%) being
early admissions (in the first 30 days). Overall, after endoscopic
treatment the median increase of hemoglobin level was 2 g/
dl (2.6-4.7).

From our experience, endoscopic treatment for GAVE is
effective in reducing acute rebleeding and chronic blood loss,
as seen from the low number of early unplanned readmissions
and respectively from the improvement in the hemoglobin
level. Though, in the long term the rebleeding rate rises so we
consider that the improvement of the efficacy of endoscopic
treatment is indicated. The optimal type (APC vs BL vs
combination of both) and timing of endoscopic treatment
still remains to be determined and for this, due to the small
number of GAVE cases even in tertiary gastroenterology
clinics, multicentric studies are necessary.

Roxana Vadan, Stefania Bunduc, Liana Gheorghe, Cristian
Gheorghe

Gastroenterology and Hepatology Center, Fundeni Clinical Institute,
Carol Davila University of Medicine and Pharmacy, Bucharest,
Romania
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A spontaneous rupture of lung metastasis
from hepatocellular carcinoma after the
introduction of lenvatinib

To the Editor,

We herein present a case of a spontaneous rupture of lung
metastasis from hepatocellular carcinoma (HCC) after the
introduction of lenvatinib. A 71-year-old man known with
alcoholic hepatitis was referred to our hospital for a liver
tumor workup. He was diagnosed with HCC with multiple
lung metastases. His Child-Pugh score was A5, and he was
started on oral lenvatinib as palliative chemotherapy. Seven days
after the introduction of lenvatinib, he experienced persistent
chest pain. Chest radiography showed pleural effusion and
an increased pulmonary opacity in the right lung. Contrast-
enhanced computed tomography (CT) revealed a ruptured
tumor with hemothorax in the right lung (Fig. 1). Emergency
angiography showed contrast extravasation from the right
bronchial artery, and bronchial artery embolization was
therefore performed. There was no evidence of bleeding, and
the patient recommenced lenvatinib treatment 14 days after the
intravascular treatment. One week after lenvatinib resumption,
contrast-enhanced CT showed a decrease in the liver tumor
enhancement, and the lung metastases rapidly decreased.

Lenvatinib is an inhibitor of multiple receptor tyrosine
kinases and is widely used as the first-line treatment for
unresectable HCC. Hepatocellular carcinoma rupture related
to lenvatinib treatment appears to be extremely rare [1], and
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Fig. 1. Contrast-enhanced computed tomography
showing a metastatic tumor rupture in the right lung.

no case of rupture of distant metastasis from HCC associated
with lenvatinib has been reported. The mechanism of HCC
rupture associated with lenvatinib therapy has not been
clarified yet but may be explained by rapid tumor shrinkage
[2], rapid partial tumor necrosis [3], and/or rapid ischemic
change [4]. Lenvatinib treatment resulted in an early and
pronounced reduction in tumor size in the first 2 months in
thyroid cancer, although it is unclear whether the response
might have been even more rapid [5]. Actually, lenvatinib-
associated HCC ruptures occurred within one week after
initiating therapy [1] as observed in the present case. It should
be considered that lenvatinib might cause rupture of HCC,
including distant metastasis from HCC, in the early phase of
lenvatinib treatment.
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Normal histology, the new target for
ulcerative colitis treatment, might not be the
cure

To the Editor,

We read with great interest the article written by Manuc
et al. [1] regarding the molecular signature of persistent
histological inflammation in ulcerative colitis (UC) with
mucosal healing. We agree that the endoscopic evaluation has
a poor correlation with the histologic inflammatory activity,
rendering this method of clinical assessment less than ideal [2].

Although the Geboes score is only a partially validated
index and the histologic remission might be a goal hard to
reach, there are data proving higher rates of relapse in patients
with any residual inflammatory activity (up to 57.69% rate of
relapse even in patients with quiescent histological activity).
[3, 4]. The differentiation between quiescence activity and
normal histology is thus, of great importance [5]. The optimal
biopsy sampling density has not yet been established, but the
actual recommendation is to take two biopsies from each
colonic segment using a large capacity forceps within at least
2 moments [2]. This measure will help to distinguish if the
histologic normalization is transient or may have been a
sampling or interpretation error.

In the study conducted by Manuc et al. [1], patients were
biopsied during different time points, but only biopsies from
the sigmoid colon were analyzed, even in patients with disease
extended beyond the splenic flexure (E3). The high number of
target genes studied offered the chance to identify 29 positive
correlations with the Geboes score. Having a quantifiable
genetical analysis of the histological activity is important in
guiding treatment decisions accurately and precisely.

Our team prospectively followed 25 patients (60% male) with
UC between January 2012 and January 2016 who underwent
medical de-escalation therapy due to normal histology proved
in rectal biopsies. Patients in clinical, endoscopic and histologic
remission were followed up to May 2020. All patients were
treated with anti tumor necrosis factor (TNF) alfa with 2
subsequent evaluations proving histological normalization of
the colorectum. The median age at UC diagnosis was 28 +/-
14.8 years. The disease distribution by Montreal classification
was 17 (68%) E3 and 8 (32%) disease extended till the splenic
flexure (E2). The median time to reach bio-clinical, endoscopic
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and histological remission was 18, 36 and 69 weeks. All patients
relapsed and the median time to clinical, endoscopic and
histological relapse was 23, 11, and 6 months. Most of them
(20.8%) responded to reinduction therapy with the same anti
TNF-alfa drug or alternative therapy.

Formyl-peptide receptor 1 (FPR1), matrix metalloproteinases
1 (MMP1) and mucine 1 (MUC1) proved to be in correlation
with the clinical course and histological activity, providing
their utility as new prognostic markers in IBD [1]. A complete
characterization of gene expression profile will identify a new
clinical assessment of phenotype in patients with IBD. These
data proved that a single finding of histological remission
(probably normal histology) was associated with a good
prognosis, but the risk to further relapses might be strongly
influenced and directed by the genetic profile of each patient
and the type of pathological mechanism causing the disease.
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Nurses may be safely involved in sedation for
colonoscopy

To the Editor,

As a nurse myself and as President of ENDOGAST, the

Romanian Society of Endoscopy and Gastroenterology
Nurses, a member of ESGENA (The European Society of
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Gastroenterology and Endoscopy Nurses and Associate),
may I thank you for publishing in your most recent issue the
paper “Nurse Administered Propofol Sedation (NAPS) versus
On-call Anesthesiologist Administered Propofol Sedation
(OAPS) in Elective Colonoscopy” by Tiankanon et al. [1].
This is an interesting study from Thailand showing that nurses
may prepare sedation with propofol for colonoscopy. The
authors tried to find out if the easier and cheaper procedure
to use trained nurses for colonoscopy sedation can replace
on-call anesthesiologists. In a retrospective survey, the
authors concluded that elective colonoscopy with sedation
performed by nurses is as successful in low-risk patients, as
colonoscopy using anesthesiologists for sedation. However,
the dose of propofol was lower when administered by nurses
and accordingly, the adverse effects were scarcer [2]. These
data suggest that the sedation by nurses is milder, probably
because of prudence from the part of endoscopists and nurses.
The nurses in this study were endoscopy nurses with special
training in propofol sedation, and not anesthesia nurses.
Therefore, we consider that this model should be extended
to other areas, such as ours. Indeed, in this country, more
emphasis should be put not only on the training of endoscopy
and gastroenterology nurses, but also on their ability to offer
sedation for endoscopies.

The results should be compared with data provided by the
almost simultaneously published paper by McKenzie et al.
[2]. This is another retrospective study from Utah, USA. The
authors analyzed the outcomes of a large sample of almost
19,000 colonoscopies in which nurses performed anesthesia
in low-risk cases compared to high-risk patients. Stratification
of severity was carried out according to the American Society
of Anesthesia (ASA) I-III criteria. The study showed that the
safety of high-risk colonoscopies (ASA III) is similar to those
of low-risk patients (ASA I and II).

The results of both papers are consistent with those reported
by another study, on a larger group of patients with low-risk
[3]. This paper also concluded that nurses in endoscopy units
are able to perform safe and efficient sedation for colonoscopy;,
as well as for other endoscopic investigations.

The use of sedation by nurses is not new in colonoscopy
[4] but the advantages of these procedure needed to be
analyzed and evaluated. Later, and based on the accumulation
of experience, the procedure was even recommended in the
guidelines of ESGENA [5]. However, in our country the
sedation remains the task of anesthesiologists, to avoid adverse
effects and associated forensic pursuits.

On behalf of my colleagues, may I thank you for continuing
the publication of papers on nurses’ activities in endoscopy,
which displays their efficiency, such as in the paper by Guarini
et al. [6] on the ability of nurses to read and evaluate video
capsule endoscopic recordings. Thus, these papers prove that
nurses fulfill their mission to assist gastroenterologists in their
work.
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Hepatic sinusoidal obstruction syndrome
associated with nivolumab: an uncommon
adverse event related to immune checkpoint
inhibitors

To the Editor,

Oncological therapies based on immune checkpoint
inhibitors (CPI) have shown a remarkable benefit in many
tumour types [1]. However, these treatments are also associated
with adverse events. We report the case of a patient suffering
from a melanoma treated with nivolumab who developed portal
hypertension secondary to hepatic sinusoidal obstruction
syndrome (SOS) as a rare immune-related adverse event.

A 67-year-old man without history of alcohol intake, was
admitted to hospital for fever and ascites. His medical background
included arterial hypertension, ischemic heart disease and
resected lumbar cutaneous melanoma (stage IIIC) treated
with adjuvant immunotherapy with an anti-PD1 (nivolumab)
until June 2018, achieving no evidence of disease. One month
after completing immunotherapy he received treatment with
corticoids for a grade 3 aspartate aminotransferase (AST)
increase. At that moment, blood tests showed AST of 288
UI/L (8-50 IU/mL), alanine aminotransferase (ALT) 120 IU/L,
gamma glutamyl-transferase 143 IU/L (9-55 IU/L), alkaline
phosphatase 97 UI/L (30-120 IU/L) and total bilirubin 1.6 mg/
dL (0.3-1.2 mg/dL). A positron emission tomography (PET/CT)
scan ruled out a relapse of melanoma and an ultrasound showed
a liver with normal size, normal biliary tree and permeable
hepatic and portal veins. Tests for viral hepatitis were negative
and anti-nuclear antibodies (ANAs) tested positive at titres of
1:320. Corticoids at dose of 1 mg/kg per day were initiated as
an immune-related hepatitis was suspected. Response was good
with normalization of AST levels.
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Fig. 1. Liver biopsy 2018. Panel A, H&E, 100x: Venous partial occlusion of the centrilobular hepatic
venous branch with mild lymphocytic inflammation, marked dilation (3) and sinusoidal blood stasis and
trabecular atrophy. Panel B, Tricromic stain, 100x: edema and lax subendothelial fibrous proliferation,

without evidence of sinusoidal fibrosis (*).

Despite antibiotic prophylaxis with co-trimoxale, three
weeks after the immune-related hepatitis the patient was
admitted to hospital due to fever and dyspnea. Physical
examination showed bibasilar rales and moderate ascites.
He was diagnosed with acute respiratory failure due
to staphylococcus aureus methicillin-resistant bilateral
pneumonia. He developed a septic shock requiring ventilator
support and vasoconstrictor drugs. During his hospital stay,
clinical signs of portal hypertension in the form of ascites were
observed. Ascitic fluid was a transudate with low cellularity and
lactate dehydrogenase levels and normal glucose. A liver biopsy
showed images of veno-occlusive disease (Fig. 1). Liver fibrosis
or malignancy were excluded. The hepatic venous pressure
gradient (HVPG) was 25 mmHg. Initially, the possibility of
a transjugular intrahepatic portosystemic shunt (TIPS) was
considered, but as a consequence of the septic shock the patient
developed kidney injury that required renal replacement
therapy which successfully controlled the ascites.

Therapy with CPI can lead to dysimmune toxicities,
named as immune-related adverse events that can potentially
affect any organ at any time during or even after treatment
has ended [2]. Immune-related hepatitis is usually presented
as asymptomatic AST or ALT increase, though other more
uncommon manifestations have been reported such as nodular
regenerative hyperplasia [3]. Hepatic sinusoidal obstruction
syndrome (SOS) also known as veno-oclussive disease, is
characterized by obstruction to the hepatic venous flow by
occlusion of the terminal hepatic venules and hepatic sinusoids,
conditioning a postsinusoidal portal hypertension. It has been
suggested that some drugs can induce a diffuse T-cell infiltrate
in the hepatocytes, prominent sinusoidal histiocytic infiltrates
and central vein damage with endotheliitis/endothelial injury.
Accordingly, the histology of patients with immune-related
hepatitis revealed central vein endotheliitis in 2 out of 9
patients treated with an anti-PD-1/L1 [4]. Furthermore, an
isolated report of SOS associated with nivolumab has been
described [5]. In our clinical case, due to the development
of chronic kidney disease as a consequence of the infectious
complications, the patient required renal replacement with
haemodialysis which successfully controlled the ascites, with
no need of TIPS.

In summary, sinusoidal obstruction syndrome could be
associated with CPI which is a complication that widens the
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spectrum of adverse events linked to immunotherapy. This
report highlights the need to rule out sinusoidal obstruction
syndrome in patients who develop ascites while or after
undergoing immunotherapy.
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Tranexamic acid retention for gallbladder
bleeding

To the Editor,

Bleeding within gallbladders is a rare clinical presentation,
even in uremic patients [1]. Gallbladder bleeding may result
from trauma, biliary neoplasms, acute infectious cholecystitis,
cirrhosis, renal failure, and the use of anticoagulants. Surgery
is the treatment of choice for hemorrhagic gallbladder [1], but
cholecystectomy may not be suitable for hemodynamically
unstable patients. The reason why uremic patients, whether
on hemodialysis (HD) or not, have a higher risk of bleeding
is multifactorial. Erythropoiesis-stimulating agents,
desmopressin, estrogen, and cryoprecipitate can be used in
treating hemorrhage in uremic patients [2]. In uremic patients,
systemic tranexamic acid (TXA) should be administrated
with caution due to possible seizures [3]. Herein, we reported
a successful experience of treating gallbladder bleeding by
TXA retention via the percutaneous transhepatic gallbladder
drainage (PTGBD) tube in an HD woman.

An 87-year-old female patient had gallstones, type 2 diabetes
mellitus, and end-stage kidney disease on HD thrice weekly. A
PTGBD tube had been placed for her relapsing cholecystitis.
She used a high-flux dialyzer and received darbepoetin alfa 20
mcg twice a week. Severe hemorrhage in the gallbladder with
bloody bile from the PTGBD tube developed after a traumatic
pulling-out episode. The abdominal computed tomography
scan confirmed the tube was still in the gallbladder lumen.
Her hemoglobin was 10.5 mg/dL, predialysis serum creatinine
4.5-5.5 mg/dL, C-reactive protein 0.81 mg/dL, and INR 0.9-
1.05. We had optimized the uremic bleeding management by
intensive desmopressin, estrogen, and transfusion of packed red
blood cells, cryoprecipitate, and platelets. Parenteral vitamin K
supplement was also given for the reduced absorption of fat-
soluble vitamins caused by bile loss. However, the bloody bile
persisted. Due to multiple morbidities, cholecystectomy was
not suggested. Therefore, one mL of TXA 50 mg/mL in normal
saline 9 mL was instilled into the gallbladder via the PTGBD
tube. The tube was clamped for 30 minutes. She did not receive
any treatment for uremic bleeding thereafter. The bloody bile
subsided entirely, five days after the procedure.

Tranexamic acid, a synthetic lysine analog, has a strong
anti-fibrinolytic effect and has been widely used in prophylaxis
and treatment of bleedings [4]. A meta-analysis concluded
that intravenous TXA did reduce the requirement of blood
transfusion during multiple surgeries. Nevertheless, the
potential sequelae such as stroke, pulmonary embolism, deep
vein thrombosis, myocardial infarction, and seizures could be
fatal [5]. Thus, the safety and effectiveness of local applications
of TXA for stopping bleeding had been researched. A meta-
analysis reported that in orthopedic surgeries, topical TXA was
as effective as its intravenous use in reducing transfusion [3].

Recently, a double-blinded randomized controlled trial was
performed in patients with gross hematuria [4]. All the patients
received three-way urinary catheter insertion and normal
saline irrigation. In the study group, TXA 500 mg in 100 mL
of normal saline was injected via the catheter. The catheters
were clamped to stop the urinary flow for 15 minutes. There

was a statistically significant reduction of the irrigated normal
saline volumes in the TXA group.

Our patient was at a very high risk for general anesthesia
and surgical intervention. Her bloody bile persisted despite
optimizing HD eflicacy and aggressive management for uremic
bleeding. Therefore, based on the results of the pilot trial
described above, we retained TXA through the established
PTGBD tube. The bile became completely clear five days later,
without any adverse effects. To our knowledge, this is the first
report describing the retention of TXA in a PTGBD tube to
stop gallbladder bleeding. Our report provides a useful method,
and more research regarding the intra-catheter injection of
TXA for gallbladder bleeding is required.
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