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Point-of-care ultrasound for the diagnosis of liver abscess in a
patient with HIV in the emergency department: A case report
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Abstract. A liver abscess is an entity that is rarely observed
in the emergency department; therefore, it requires timely
diagnosis by the clinicians who support this service. The
early diagnosis of a liver abscess is challenging as variable
and non-specific symptoms are present; furthermore, symp-
toms may differ in patients with human immunodeficiency
virus (HIV) infection. To date, reports on the presentation
of diagnostic ultrasound with point-of-care ultrasonography
(PoCUS) are limited. The present case report study describes a
patient diagnosed with HIV and the presence of a liver abscess
confirmed by PoCUS performed in an emergency department.
The patient presented with abdominal pain upon palpation in
the right hypochondrium and in the thoracoabdominal area,
which became more severe with inspiration. PoCUS revealed
a hypodense intrahepatic image observed between segments
VII and VI, with internal echoes suggestive of a liver abscess.
Moreover, it was decided to perform tomography-guided
percutaneous drainage of the liver abscess. Antibiotic treat-
ment with ampicillin/sulbactam and IV metronidazole was
also commenced. The patient presented clinical improvement
and was discharged on the third day.

Introduction

A liver abscess is an infectious condition that can have varying
etiologies, including bacterial or amoebic. It is a rare entity
with an incidence between 3 and 3.6 cases per 100,000
inhabitants in the United States; however, its incidence may
be higher in Latin America, presenting with mortality rates of
25 to 30% (1,2).
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The clinical presentation of liver abscesses in the emer-
gency department requires prompt recognition in order to
prevent morbidity and mortality (3). Point-of-care ultraso-
nography (PoCUS) is a useful tool in emergency services
for the rapid detection of pathologies that require urgent
intervention, including infections and abdominal complica-
tions. Furthermore, PoCUS presents a sensitivity between
85-92% (4,5). To date, reported literature on the use of PoCUS
for the early detection of liver abscesses is limited; the lack
of training in its management by clinical staff in emergency
services has also been described, an issue that is still chal-
lenging for the physician due to the scarcity of symptoms
and signs (6,7). Moreover, in human immunodeficiency virus
(HIV)-positive patients, the usefulness of PoCUS is of utmost
importance as a tool for the exclusion of other differential diag-
noses, or common opportunistic infections in this population,
concerns that can delay diagnosis and subsequent treatment.

The present case report study describes the importance of
medical training in PoCUS in an emergency service, as it is a
rapid strategy for the early diagnosis of liver abscess.

Case report

A 44-year-old male patient consulted the Hospital San
Vicente Fundacién (Rionegro, Colombia) in September, 2022.
He reported a clinical condition of ~1 month of evolution
consisting of an objective fever between 38-39°C, associated
with subjective weight loss. At 15 days prior to consultation,
he presented with a dry cough and odynophagia, symptoms
that were self-limited. At 3 days prior to the consultation, he
presented with diarrhea (loose stool), not dysenteric. At 1 day
prior to consulting the hospital, he had intense pain in the right
thoracoabdominal region, with progressive onset; this reached
maximum intensity and thus limited his ability to walk; for
this reason, the patient decided to consult the hospital.

The patient reported a diagnosis of HIV infection in 2020,
being adherent to treatment, without presenting opportunistic
infections until then. The patient has been receiving treat-
ment with tenofovir + emtricitabine (200/300 mg) every
24 h for 5 years. In the emergency department, the patient
presented with the following vital signs: Blood pressure,
112/74 mmHg; mean blood pressure, 87 mmHg; heart rate, 89
beats per minute; respiratory rate, 16; oxygen saturation, 95%;
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temperature, 36°C. Upon a physical examination, no dehydra-
tion and no lymphadenopathy were observed. He presented
abdominal pain upon palpation in the right hypochondrium
and in the thoracoabdominal area, which became more severe
with inspiration.

It was decided to perform PoCUS (LOGIQ e, GE
Healthcare) following previously established protocols (6). A
hypodense intrahepatic image was observed between segments
VII and VI, with internal echoes suggestive of a liver abscess
(Fig. 1). An ultrasound of the liver and bile ducts performed by
a radiologist was requested. A well-defined hypodense lesion
between segments VII and VI was confirmed, measuring
81x78x76 mm, with an approximate volume of 253 cc. He
presented internal echoes, faint posterior acoustic enhance-
ment and minimal perilesional vascular flow, findings that
were associated with the clinical suspicion of liver abscess
(Fig. 2). On the same day, radiology and general surgery were
consulted. It was decided to perform tomography-guided
percutaneous drainage of the liver abscess (IQon Spectral CT,
Philips) following formerly recognized protocols (6). A 230 cc
drainage was obtained, with no complications (Figs. 3-5).

Complementary laboratory analyses were performed,
yielding the following results: Leukocytes, 8,700/ml
(normal range, 4,500-11,500/ml); neutrophils, 69% (normal
range, 40-60%); hemoglobin, 10.6 g/dl (normal range,
13.8-17.2 g/dl); hematocrit, 32% (normal range, 40.7-50.3%);
platelets, 353,000/ml (normal range, 150,000-400,00/ml);
international normalized ratio (INR), 1.4 (normal value, 1);
partial prothrombin time (PTT), 30.6 sec (normal range,
24.2-36.3 sec); prothrombin time (PT), 16.3 sec (normal
range, 12.7-16.3 sec); creatinine, 0.86 mg/dl (normal range,
0.7-1.3 mg/dl); C-reactive protein, 20.8 mg/dl (normal,
<10 mg/dl); CD4, 345 cells per mm?® (normal range, 200-500
cells per mm?); and an undetectable HIV viral load. A chest
X-ray was performed, which revealed the elevation of the right
hemidiaphragm, without pneumoperitoneum, without the
presence of consolidations that suggested pneumonia or the
presence of pleural effusion (Fig. 6).

Considering all the aforementioned information, antibiotic
treatment with ampicillin/sulbactam and IV metronidazole
was commenced, and hospital management was considered.
The patient presented clinical improvement (with drainage
and antibiotic coverage performed) and was discharged on
the third day. It was recommended antibiotic management at
home (oral metronidazole) until completing 15 effective days
of treatment.

Discussion

Aliver abscess canbe defined as acollection of purulent material
encapsulated within the liver parenchyma caused by bacteria,
fungi and/or parasites. Pyogenic liver abscess may be initiated
by a diversity of microorganisms, involving Escherichia coli,
Klebsiella pneumoniae and Burkholderia pseudomallei. The
microbiology varies rendering to the assumed course of hepatic
invasion. Infections can occur from the biliary tree, circula-
tion, an adjacent point of infectivity and acute damage (1,8).
The incidence of liver abscess varies according to the region,
with ranges that occur from 2.3 cases per 100,000 inhabitants
admitted to the hospitals in the United States, and up to 17.6

Figure 1. Point-of-care ultrasonography illustrating a hypodense intrahepatic
image with internal echoes suggestive of an abscess.

Figure 2. Ultrasound of the liver and bile ducts. A well-defined, hypodense
lesion is observed. Gallbladder without lithiasis or dilatation of the common
bile duct.

per 100,000 inhabitants admitted to hospitals in Taiwan (1,2).
Mortality has been shown to be reduced from 50 to 10%
following the use of percutaneous intervention guided by
ultrasonography or tomography (8,9).

As observed in the patient presented herein, the majority
of cases are observed in males, between the third and sixth
decade of life. The etiology of liver abscess is multifactorial
and is related to predisposing factors (1,6). The associated risk
factors increase the presence of liver abscesses in individuals
with oncological diseases, diabetes mellitus, immunosup-
pression, alcoholism and local factors, such as biliary causes
(history of hepatobiliary surgery, chronic obstruction of the
bile ducts), portal causes (chronic infectious focus drained
by the portal) and the superimposition of pre-existing lesions
(cyst and necrotic hepatic metastasis) (9,10).

The incidence of fungal abscesses is on the rise due to
the increase in the number of immunocompromised patients.
Candida species is the most common fungal infection, and
bacterial co-infection is common (10). Cryptococcal liver
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Figure 3. Simple abdominal tomography. Evidence of liver injury in seg-
ments VI and VII is compatible with an 84x88 mm abscess.

Figure 4. Simple axial projection abdominal tomography. Insertion and
drainage site at the level of the right hypochondrium.

Figure 5. Simple axial slice abdominal tomography. Control image after liver
abscess drainage.

abscess is frequently observed in the context of HIV, solid
organ transplant, primary immune deficiency, or lymphoid
hemopathies. The mode of presentation may consist of hepa-
titis, possibly fulminant, or diffuse micro abscesses (10-12).
Although episodes of liver abscess have been reported in
HIV-positive patients, the specific symptoms remain unclear.
In these patients, it is generated by the colonization of the
colon by trophozoites that produce ulcerative lesions in the
mucosa, due to an immune deficiency of CD4* T-lymphocytes
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Figure 6. Chest X-ray. A rise of the right hemidiaphragm is observed. Visible
lung parenchyma without alterations. There is no pleural effusion.

and macrophages. This leaves the capillaries exposed, gener-
ating their migration to the enteric-hepatic venous system;
once it is in the parenchyma, it can remain and produce lysis,
causing liver abscess, or it can be distributed in other organs
with portal circulation (13-15).

As regards culture results, it has been indicated that these
may be variable. The study conducted by Zhang et al (16)
presented positive results in 16% of cases and the pres-
ence of positive blood cultures in 5.4% of patients. The
microorganisms identified were Staphylococcus aureus and
Staphylococcus haemolyticus (16).

The presence of a liver abscess in patients with HIV may
be associated with co-infections, such as pneumonia, Candida
infection and bacterial peritonitis; infections that did not occur
in the present case (17). Hence, the importance of recognizing
the probable microbiological etiology to guide therapy (18).
On the other hand, HIV-positive patients may also present
with other complications, such as the appearance of tumors
including sarcomas located in various parts of the body (19)
and hepatocellular carcinomas (20). Some of these tumors are
associated with opportunistic infections that appear with a low
CD4 count (19,20).

Imaging systems, including ultrasonography and computed
tomography scanning are valuable implements to validate
an area occupying lesion and corroborate the occurrence or
non-existence of a liver abscess. Computed tomography has a
superior sensitivity compared to ultrasound for the detection
of liver abscess; however, this possibility can not permanently
be available in low-middle income countries (21). Ultrasound
is conventionally the initial image used in clinical practice
for the evaluation of the liver, with a good performance to
evaluate its lesions. Moreover, it is not expensive, it can be
repeated multiple times, it is accessible and it does not generate
radiation. It is widely used not only in the diagnosis of a liver
abscess, but also in patient management in all phases of the
diagnostic-therapeutic process (22); it is also appropriate to
use ultrasound in various diseases of the liver, such as cirrhosis
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and tumors (23). Therefore, when the signs and symptoms
indicate a liver abscess, ultrasound can be a guiding instru-
ment to reach this diagnosis. This can identify lesions >2 cm
in diameter, which shows a sensitivity of 85 to 95%, which can
even increase when the study is improved with the addition of
contrast. For its part, computed tomography has a sensitivity of
95% and can detect abscesses up to 0.5 cm (24,25).

Amebiasis is a common parasitic disease worldwide and
is prevalent in all tropical countries (26,27). There are ultra-
sound protocols for parasitic infections. Upon an ultrasound,
an amoebic liver abscess presents as a focal liver lesion that
is unique in 60% of cases. It is located more frequently in
the posterior part of the right lobe. The main clinical and
ultrasound differential diagnosis of amoebic liver abscess is
a pyogenic liver abscess (28,29). However, it is sometimes
difficult to identify in the early stages due to the similar
echogenicity of the surrounding liver tissue; pyogenic lesions
become hypoechoic compared to the liver and may be more
variable in shape and often have irregular walls (30).

As handled in the case described in the present study,
antimicrobial guidelines usually advise empiric treatment,
indicating both amoebic and pyogenic causes of liver abscess.
As therapy is frequently managed prior to the compilation of
suitable samples, the causal microorganism and occurrence of
either sickness remain imprecise (21).

The mortality rate from liver abscesses in the 20th century
was close to 75-80%. With the commencement of antibiotic
coverage, the mortality rate was reduced, targeting microorgan-
isms such as Gram-negative bacilli, Gram-positive cocci and
anaerobic bacteria. Therefore, treatment with third-generation
cephalosporins plus metronidazole or piperacillin/tazobactam
has been shown to be effective. As regards the treatment of
patients with HIV, if this is ineffective, the possibility of oppor-
tunistic infections should be suspected. Percutaneous drainage
in these patients can reduce the mortality rate to 10-30% (31).

In conclusion, the clinical features and laboratory find-
ings of HIV-infected patients with a liver abscess may be
non-specific. Moreover, it is recommended to obtain a blood
sample to perform a culture to determine the variety of
microorganism involved in the infection and thus establish its
origin. Likewise, the assessment of the etiology of the infec-
tion is very relevant. Liver abscess is not a rare condition in
tropical countries; it is an emerging condition that carries
high mortality if it is diagnosed incorrectly, or late and is not
treated. The early identification and the use of PoCUS by the
emergency physician may help to lead to timely management
and interventions in the emergency department.
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