a r I s Universita degli Studi di Trieste
Archivio della ricerca — postprint

A child with multiple liver and spleen nodules
during therapy for acute lymphoblastic leukaemia
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A 6-year-old boy affected by high-risk B cell acute
lymphoblastic leukaemia (ALL) was evaluated for
persistent, non-localising, abdominal pain after having
successfully completed the reinduction phase of high-
dose chemotherapy protocol for ALL. On admission,
he was in good general condition and afebrile. Phys-
ical examination was unremarkable apart from mild
abdominal tenderness on palpation at the upper quad-
rants. Blood tests showed increased C reactive protein
(193mg/L) and ferritin (3286 ng/mL) levels, with
normal neutrophil count (2000/uL) and normal serum

B
|

RisB G 59%
D 169mm XVIMC21
PRC 12117210 PRS 3

Figure 1 B-mode ultrasound shows multiple hypoechoic nodules
0.5-1 cm of maximum diameter involving hepatic and splenic
parenchyma.

transaminases and pancreatic amylase. An infectious
disease workup, including blood, urine and stools
cultures, blood viral PCR assay, blood galactomannan
and beta-D-glucan antigens was negative. A CT of the
chest and paranasal sinuses was normal. An abdominal
ultrasound showed multiple hypoechoic nodules of
0.5-1cm diameter, with a feathered border, involving
both the liver and the spleen parenchyma (figure 1).

TEST YOUR KNOWLEDGE

Question 1

What is the most likely diagnosis?
Leukaemic infiltration

Bartonellosis

Chronic disseminated candidiasis (CDC)
Tuberculosis
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Question 2

What would be the next diagnostic step?
A. Contrast-enhanced MRI

B. Contrast-enhanced CT

C. Liver biopsy

D. Positron emission tomography (PET)

Question 3

How should this child be managed?

A. Watch and wait

B. Long-term antimycotic therapy and adjuvant corticoste-
roids

C. Antibiotic therapy with doxycycline

D. Rifampicin, pyrazinamide, ethambutol and isoniazid
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ANSWERS TO THE QUESTIONS ON PAGE 154
Answer 1. C

CDC, also known as hepatosplenic candidiasis, is a
severe fungal infection mostly observed in patients
with long-standing neutropenia (eg, after intensive
chemotherapy). The incidence of this complication is
0.8%-5% among oncology patients depending on the
use of antifungal prophylaxis.'” CDC usually develops
in two stages: after a first silent yeast haematog-
enous dissemination occurring during aplasia, it
often becomes clinically apparent during neutrophil
count recovery, affecting mainly the liver, the spleen
and occasionally the kidneys.” * Persistent fever not
responsive to antibiotics and right upper quadrant
abdominal pain are the two most common findings.?
Pain, when present, is usually described as vague or
dull but can be sharp, sometimes simulating pleuritic
pain.” Fungal blood cultures are positive in less than
209% of cases, while serum beta-D-glucan and mannan
have a sensitivity of 75%-80% and 58%, respectively.®
Other, non-invasive methods like PCR for Candida
may also help in establishing the diagnosis. According
to a meta-analysis, PCR assays had a pooled sensi-
tivity and specificity of 95% and 92%, respectively,
for suspected invasive candidiasis,” yet its perfor-
mance in patients with CDC has not been specifically
evaluated, and is likely lower. An increase in serum
alkaline phosphatase (more than three times normal
levels) has been reported to be a sensitive marker of
diagnosis.' ° Hepatic leukaemic infiltration appears
less likely in this patient, since he presented just after
re-induction therapy. Other, infectious granulomatous
conditions like hepatic bartonellosis or tuberculosis
should be ruled out by specific testing.

Answer 2. A

MRI appears to be superior to both CT and ultrasound
for the identification of CDC, with a sensitivity of
100% and a specificity of 96%.° MRI lesions consis-
tent with liver or spleen fungal disease usually appear
round, measuring less than 1 cm in diameter, and mark-
edly hyperintense on T2-weighted images. Although
contrast-enhanced CT may be a good option, MRI
does not expose the patient to radiation and allows
repeated imaging that can be useful for monitoring
the evolution of fungal lesions during treatment. Liver
biopsy’s sensitivity, on the other hand, is only 42%,
and it can show budding yeast and hyphae, or a less
specific, focal granulomatous reaction.' ¢ Drawbacks
of MRI are represented by cost, need for sedation
in younger children and limited availability in some
settings. The role of 18-F-fluoro-D-deoxyglucose
PET in CDC diagnosis is not clearly defined, yet it
may be helpful in selected cases to evaluate response
to antifungal therapy and characterise disease activity
in lesions seen on radiological images, even though at
the cost of radiation exposure.' A thorough evaluation
for metastatic fungal disease should also be performed,

including an ophthalmological evaluation, an echocar-
diography, and possibly brain MRI to detect central
nervous system involvement, although rare. Imaging
should be performed periodically to follow the evolu-
tion of fungal lesions, which may need up to several
months to resolve depending on lesions’ activity and
host immune status, and response to antifungal therapy.

Answer 3. B

Considering its high mortality (34%-50%), when
CDC is suspected, an appropriate empirical antifungal
therapy should be promptly started even without
definite evidence of candidaemia.' ® Initial therapy
with lipid formulation amphotericin B or an echino-
candin for several weeks is recommended, followed
by oral fluconazole for patients who are unlikely to
have a fluconazole-resistant isolate.° Chemotherapy,
if required, should not be delayed, since the risk of
malignancy progression exceeds the risks from treated
CDC, provided specific antifungal therapy is main-
tained. Therapy should be continued until resolution
of lesions is demonstrated on repeated imaging,” * ¢
since a premature discontinuation can lead to relapse.
Fever alone is not a good marker of response to anti-
fungal therapy and a radiological flare can be also
observed with neutrophil recovery. Furthermore, liver
and spleen lesions may disappear during periods of
neutropenia due to chemotherapy, and, therefore, this
should not be interpreted as an absolute evidence of
CDC resolution. For these reasons, imaging, either
MRI or PET-CT, along with fever, CRP and ultra-
sound lesions, play a major role in monitoring the
response to treatment. Although systemic steroids are
still considered a weak recommendation for patients
with systemic manifestation, patients who have debil-
itating, persistent fever are reported to benefit from
short-term (1-2 weeks) corticosteroid treatment,’ * °

Figure 2 MRI SPAIR THRIVE sequences with contrast performed
after 4 months of therapy showing partial resolution of lesions: a
hyperintense ring surrounding the initial lesions with a non-enhancing
central area corresponding to the necrotic core.
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Epilogue

as CDC resembles, to some extent, immune reconsti-
tution inflammatory syndrome.

Patient outcome

Intravenous micafungin was started without benefit,
so it was replaced by intravenous fluconazole, with
progressive clinical improvement; repeated MRI
showed progressive resolution of liver and spleen
lesions, which changed from acute to subacute
(figure 2) till their resolution. Notably, despite being
a high-risk patient, the boy had not been taking anti-
fungal prophylaxis due to behavioural difficulties with
oral medications.
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