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Unusual presentation of more common disease/injury

CASE REPORT

Hepatic hydrothorax: indwelling catheter-related
Acinetobacter radioresistens infection

Cristiano Silva Cruz, Valentina Tosatto, Paula Oliveira Nascimento, Rita Barata Moura

SUMMARY

Hepatic hydrothorax, a rare and debilitating complication
of cirrhosis, carries high morbidity and mortality. First-
line treatment consists of dietary sodium restriction

and diuretic therapy. Some patients, mainly those who
are refractory to medical management, will require
invasive pleural drainage. The authors report the

case of a 76-year-old man in a late cirrhotic stage of
alcoholic chronic liver disease, presenting with recurrent
right-sided hepatic hydrothorax, portal hypertension,
hepatosplenomegaly and thrombocytopaenia. After
recurrent admissions and complications, the potential for
adjusting diuretic therapy was limited. After unsuccessful
talc pleurodesis, an indwelling tunnelled pleural catheter
was placed with effective symptomatic control. One
month later, the patient was readmitted with empyema
due to Acinetobacter radioresistens. Despite optimised
medical and surgical treatment, the patient died 4 weeks
later.

BACKGROUND
Hepatic hydrothorax, a debilitating complication
of cirrhosis, is a pleural effusion associated with
portal hypertension that cannot be attributed to
any cardiac or pulmonary cause. * Its prevalence
in patients with cirrhosis varies from 0.4% to
15%" * and it is associated with high morbidity and
mortality rates (25% 1-year mortality after diag-
nosis).” Although other presentations could occur,
hepatic hydrothorax is commonly seen in conjunc-
tion with ascites (up to 97% of patients) and is more
often right-sided (65%-85% of cases).’> ® The most
accepted mechanism is the direct passage of ascitic
fluid into the pleural space through minute (and
exceptionally congenital) diaphragmatic defects
enhanced by negative intrapleural pressure, even in
patients without clinically apparent ascites.' ¢’

Patients may be asymptomatic or they may
present with signs and symptoms related to pleural
effusion, depending on the amount and time of fluid
accumulation and current cardiopulmonary status.”
For diagnostic purposes, thoracentesis and pleural
fluid analysis are warranted. Most frequently, a
transudative effusion is elicited and an underlying
exudative process such as infection, inflammation
or malignancy may be ruled out.®

First-line treatment consists of dietary sodium
restriction and diuretic therapy.® Occasionally, the
use of diuretics is limited by concomitant renal
dysfunction, electrolyte abnormalities, worsening
of encephalopathy or ineffective symptomatic

control. For patients resistant to medical manage-
ment, estimated to be 26%,' invasive pleural
drainage is required.

Approaches to pleural drainage such as thoracen-
tesis, chest tube placement, pleurodesis, indwelling
tunnelled pleural catheter (ITPC) and transjug-
ular intrahepatic portosystemic shunt (TIPS) have
varying success and complication rates, and average
30-day mortality between 18% and 2290.' >’

Thoracentesis is generally well tolerated and
effective in relieving symptoms, though repeat
procedures are usually required, carrying a cumu-
lative high risk of complications (such as pneu-
mothorax, bleeding and infection).'® Serial
thoracentesis should be reserved for patients who
are not candidates for alternative therapies, because
of short life expectancy, or those requiring drainage
less often than once every 2 weeks.”

Chest tubes with continued pleural drainage
should be discouraged as these can result in sudden
volume depletion, electrolyte abnormalities and
renal dysfunction, which in turn lead to increased
morbidity and mortality.'™"® Whenever possible,
and when ascites is present, paracentesis should be
performed prior to thoracentesis to improve respi-
ratory mechanics and to minimise rapid recurrence
of pleural fluid.?

Liver transplantation is the treatment of choice
for suitable patients when available and feasible. It
is the only option that offers a cure, although not
all patients are able to benefit from it in a timely
manner.'*

Recently developed ITPCs have been used to
successfully relieve dyspnoea in patients with malig-
nant pleural effusions, with good outcomes.'>™'*
These catheters allow patients to control pleural
fluid output and global hydro and electrolyte states
outside the hospital. Curiously, few studies have
explored the safety and efficacy of ITPCs for refrac-
tory benign pleural effusions, and more specifically,
transudative hepatic hydrothorax in patients with
advanced cirrhotic liver disease.” **2

CASE PRESENTATION

The authors report a case of a 76-year-old man with
arterial hypertension, dyslipidaemia, severe centri-
lobular pulmonary emphysema, stage 2 chronic
kidney disease and late cirrhotic stage alcoholic
chronic liver disease (Child-Pugh score B, MELD
score 22 points) which lead to recurrent right-sided
hepatic hydrothorax, portal hypertension, hepato-
splenomegaly and thrombocytopaenia. Throughout
the previous year, he underwent five long inpatient
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Figure 1  Chest radiograph demonstrating a large right-sided pleural
effusion, with mild mediastinal shift, previously managed through
insertion of a conventional chest drain and talc pleurodesis.

admissions due to decompensated chronic liver disease and
recurrent right-sided hepatic hydrothorax without clinically
significant ascites (figure 1) requiring nearly weekly pleural
drainage for effective symptom relief. In addition to clinical and
symptomatic worsening related to the hydrothorax, the patient
had concomitant worsening of renal dysfunction and relapsing
portosystemic encephalopathy that limited the optimisation of
diuretic therapy. A few of these admissions were also complicated
with nosocomial infections (mainly urinary and respiratory) and
multiple broad-spectrum antibiotics such as piperacillin/tazo-
bactam were prescribed.

Pleural fluid analysis consistently demonstrated transudates;
other underlying exudative processes such as infection (including
spontaneous bacterial pleuritis), inflammation or malignancy
were excluded. After multidisciplinary discussion, talc pleurod-
esis through a conventional chest tube was attempted without
efficacy. Three weeks later, an ITPC was placed, resulting
in effective symptomatic control and diuretic management
(figure 2). The patient was successfully discharged for day-hos-
pital management with weekly pleural drainages (about 750 mL
each) through ITPC.

A month later, the patient presented at the emergency room
with a week-long history of mild mucous productive cough,
polypnoea and asthenia. Mild hypoxaemia was noted, other vital
signs being unremarkable. Blood tests showed usual anaemia
(haemoglobin 90g/L) and thrombocytopaenia (74 x 10°/L), new
onset renal dysfunction (serum creatinine 154.72 pmol/L and
glomerular filtration rate estimated as 0.62 mL/s) and moderate
elevation of inflammatory markers (C-reactive protein 125 mg/L
and leucocyte count unaltered). Chest X-ray showed increased
right-sided pleural effusion and no clear signs of parenchymal
infiltrate (figure 3).

On admission, pleural drainage was performed, and
presuming a respiratory infection, ceftriaxone and azithromycin
were started empirically. Soon after, mild erythema without
significant exudates was noticed near the ITPC insertion site.
The appearance of pleural fluid was mildly purulent with an
uncharacteristic odour. Pleural effusion analysis was compatible
with exudate/empyema (pH 7.06, leucocyte count 10.53 x 10%/L,
glucose <0.28 mmol/L and lactate dehydrogenase 370 U/L) and

Figure 2 Chest radiograph immediately after ITPC placement
(black arrow), demonstrating a residual small right-sided pleural
effusion and pleural hypotransparencies related to previous talc
pleurodesis. ITPC, indwelling tunnelled pleural catheter.

an Acinetobacter radioresistens (with susceptibility mainly to
meropenem, gentamicin and trimethoprim/sulfamethoxazole)
was isolated in two different pleural fluid samples. Considering
this, his comorbidities and recent in-hospital admission, the
ITPC was replaced for a conventional chest tube and directed
antibiotic treatment with meropenem was started.

For the first time, the patient also presented mild to moderate
ascites, with diagnostic ascitic fluid analysis (namely microbio-
logical) unremarkable.

OUTCOME AND FOLLOW-UP

One week after directed antibiotic treatment with meropenem,
thoracic CT revealed persistent moderate loculated hydropneu-
mothorax with passive atelectasis of adjacent lung segments

Figure 3  Chest radiograph at emergency room admission where the
diagnosis of empyema was suspected; it shows ITPC previously placed
(black arrow), increased right-sided pleural effusion and no clear signs
of parenchymal infiltrate. ITPC, indwelling tunnelled pleural catheter.
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Figure 4 Thoracic CT after 1 week of adequate antibiotherapy
(meropenem) for empyema; it reveals persistent moderate loculated
right-sided hydropneumothorax with passive atelectasis of adjacent
lung segments and pleural hyperdensities related to previous talc
pleurodesis.

and pleural hyperdensities related to previous talc pleurodesis
(figure 4).

Pending case discussion with thoracic surgery, surgical (by
video-assisted thoracoscopic surgery) empyemectomy and
pleural lavage were performed, avoiding effective lung decorti-
cation due to high risk of haemorrhage. No effective lung expan-
sion was achieved.

Despite all medical and surgical management in the best of
our efforts, the patient died 4 weeks later due to progression to
multiorgan dysfunction.

DISCUSSION
Management of hepatic hydrothorax, particularly the refractory
types, remains a clinical challenge. For those who are not eligible
for TIPS or liver transplantation and in whom palliation and
symptom control are the primary goals of care, repeated thora-
centesis might be the best option if the need for pleural drainage
is sporadic and life expectancy is limited. In patients who require
more frequent drainage and have a longer life expectancy, ITPC
placement has been considered as a therapeutic option.

The rate of spontaneous pleurodesis after ITPC placement
seems to be similar in malignant and non-malignant pleural

effusions (about 30%-50%),"7*! ** although the average time to
pleurodesis is longer for the last group of patients (about two to
four times longer).'® %> The rate of pleural infection in patients
with ITPCs placed for hepatic hydrothorax seems to be higher
(89%-16%) than for ITPCs placed for malignant pleural effu-
sion, where rates of 3% have been reported.'! 2° 22 2% A recent
multicentre study examining outcomes related to ITPC use in
hepatic hydrothorax found a 10% overall infection rate (the
majority with cellulitis at the site of catheter insertion) and a
2.5% mortality rate (due to ITPC-related empyema and sepsis/
septicshock), with a median time from ITPC removal to death of
106 days (range, 17-347 days).”

In our patient’s case, although considering palliation and
symptom control as the primary goal, a multidisciplinary discus-
sion (internal medicine, pneumology and thoracic surgery) first
adopted conventional approaches, delaying ITPC placement.
Possible explanations could lie in the lack of experience and
low accessibility of appropriate equipment needed at our centre.
Despite all efforts and proper management, our patient’s [TPC
placement was complicated by an infection (empyema) due to A.
radioresistens, which directly affected the outcome.

A. radioresistens is a non-spore forming and aerobic gram-neg-
ative coccobacillus, which is ubiquitous in soil and water, and a
skin commensal.?” Its ability to withstand extreme desiccation
and radiation exposure (hence the name radioresistens) helps it
to survive in extreme weather conditions and cause nosocomial
infections.”® However, the detection of A. radioresistens in clin-
ical samples is rare, and its role as a causative agent of infection is
controversial.?* 2 So far, there is only scarce anecdotal evidence
reporting this agent as a cause of infection: a middle ear/sinus
infection complicated by septicaemia in an immunocompro-
mised patient’’; a pneumonia in an elderly and multimorbid
patient suffering from chronic obstructive pulmonary disease®’;
and finally, a few reports of nosocomial outbreaks of A. radiore-
sistens from hospital pneumatic tube systems.

Treatment of A. radioresistens infection needs antibiotic guid-
ance by local antibiotic susceptibility reports. Duration of treat-
ment may be longer than 2 weeks and dependent on the patient’s
clinical response. Although the bacteria in this case had a favour-
able pattern, antibiotic susceptibilities are usually variable, and
there is evidence of carbapenem, fluoroquinolone and tetracy-
cline resistance in the medical literature.*” **

Contrasting with a study about the use of indwelling catheters
for hepatic hydrothorax, in which isolated bacteria were Staphy-
lococcus spp and Stenotrophomonas maltophilia,”* this case adds
to evidence that A. radioresistens could be a rare but important
clinical pathogen of infection on this kind of vulnerable patients.

Based on reported evidence, the authors believe that immuno-
logical abnormalities occurring in cirrhosis, such as a depressed
reticuloendothelial system, neutrophil dysfunction, reduced
serum complement and low bactericidal function, account for
the increased susceptibility of this patient to bacterial seeding
and spreading of uncommon pathogens like A. radioresistens.*
It is supposed that the severity, rather than the aetiology of
liver disease, is predominantly responsible for that immune
deficiency.*® Our patient’s outcome could also be related to his
comorbidities, mainly pulmonary, as it was found in an obser-
vational study that patients with pleural effusion combined
with cardiopulmonary diseases had a significantly higher risk
of death in patients with cirrhosis than those without those
comorbidities.>” Apart from ITPC insertion site complications
or permanent use of invasive foreign material, no other specific
risk factors for bacterial infection in patients with cirrhosis with
ITPC were found in the literature.
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