WLENA p,

RevisTa GHILENA
DE PEDIATRIA

1022 www.revistachilenadepediatria.cl www.scielo.cl

&
$

Rev Chil Pediatr. 2018;89(2):241-245

DOI: 10.4067/50370-41062018000200241 CHMIGAL CA5E

Invasive pulmonary aspergillosis in children with hepatic
transplant: a survivor

Aspergilosis pulmonar invasora en pacientes pediatricos con trasplante
hepatico, a propdsito de una sobreviviente

Veroénica Botero*®, Victor H. Garcia®®, Alejandro Delgado®®, Ana M. Aristizabal®®,
Catalina Gémez®®, Luis A. Caicedo®?, Gabriel Jaime Echeverri®®

aTransplant Surgery Division, and Centre for Clinical Research. Fundacion Valle del Lili, Colombia
Centre for Research on Advanced Surgery and Transplants (CICAT), Universidad Icesi, Cali Colombia

Received: 28-08-2017; Accepted: 14-12-2017

Abstract Keywords:
Aspergillus;
Introduction: Mycotic infections due to Aspergillus spp, are the main mycotic associated infections in Klvas1v'ellP1{1m0naw
spergillosis;

liver transplant patients, with mortality rates up to 90% of the cases. Almost 50% of patients will de- ;
velop an infection during the first months after transplantation, of which 10% are associated with op- Live Transplant
portunistic agents. Objective: To describe the diagnosis and management of an Invasive Pulmonary
Aspergillosis (IPA) episode in a liver transplant patient. Case report: 11-months-old patient with
liver transplant due to a biliary atresia who developed severe pneumonia associated with mechanical
ventilation. The bronchoalveolar lavage showed high levels of galactomannan and positive culture
for Aspergillus fumigatus leading to an IPA diagnosis. This episode was treated with antifungal with
a favorable outcome. Conclusion: The IPA is an opportunistic infection in liver transplant patients,
with high mortality rates, that must be suspected in this group of patients since an early diagnosis and

treatment reduce mortality.
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Introduction

Infections are the main complication in liver trans-
plant patients, and it is estimated that about 50% of
patients will undergo an infectious process in the first
months after transplantation, due to liver alteration
and immunosuppressive treatment'. Invasive fungal
infection (IFI) is considered an opportunistic infection
in the solid organ transplant (SOT) recipient*’. It oc-
curs in up to 5-20% of transplants and has a mortality
rate of 25-80%; in patients with liver transplantation,
the incidence of invasive aspergillosis is 2%. The risk
factors for IFI in patients with SOT have been divided
into four categories, (i) those related to patient factors
(previous colonization history, cytomegalovirus disea-
se, renal dysfunction and chronic rejection), (ii) sur-
gery related (surgical time, technique, transfusions and
complications), (iii) microbiological selection due to
prior use of antimicrobial agents, and (iv) derive from
immunosuppression**. In these cases, the group of op-
portunistic microorganisms, including fungi, is espe-
cially interesting. The main fungus that is responsible
for infectious events is Aspergillus spp, which is capable
of generating invasive lung processes, with mortality
rates of up to 90%.

Clinical case

Female patient, with biliary atresia diagnosis sin-
ce the first month of life and failed portoenteroanas-
tomosis. At 11 months of age, a cadaveric donor liver
transplantation is performed with immunosuppres-
sion post-transplantation with tacrolimus (1 mg every
12 hours), methylprednisolone (10 mg/kg/day), myco-
phenolate mofetil (125 mg every 12 hours). 24 hours
after surgery, the patient is extubated without altera-
tions, however, at 48 hours she presents fever spikes,
acute respiratory compromise, and on the fourth
postoperative day she developed multiorgan failure
due to respiratory distress syndrome with need for
ventilatory support, renal failure due to anuria, volu-
me overload, metabolic acidosis and hyperkalemia, for
which a Mahurkar catheter was placed. Laboratory tests
were performed, finding neutropenia and blood cul-
tures positive for Enterobacter cloacae (central venous
catheter and arterial line), which was carbapenemase-
resistant, therefore, it was handled with polymyxin B
(40.000 u/kg/day) for 26 days, meropenem (100 mg/
kg/day every eight hours) for 52 days, and ertapenem
(15 mg/kg every 12 hours) for 24 days, having negative
follow-up blood cultures (10.11.16).

However, despite treatment, the patient persists
with lung deterioration with respiratory acidosis, epi-
sodes of bronchospasm and neutrophilia with elevated
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C-reactive protein. The chest x-ray revealed the pre-
sence of bilateral alveolar infiltrates predominantly in
the left lung, and right parahilar and apical infiltrates
(figure 1).

On suspicion of an opportunistic infection 13 days
after transplant, a bronchoalveolar lavage (BAL) was
performed with a study of galactomannan antigen
with a value of 7,873 (positive) and a direct stain that
shows hyaline septate hyphae. With this information,
antifungal treatment with amphotericin B was initia-
ted for 14 days. At the seventh day, in the BAL culture
grew Aspergillus fumigatus in Sabouraud Agar medium
and negative in Mycosel Agar, therefore, the therapy
was adjusted to voriconazole (7 mg/kg every 12 hours),
during 42 days. A second BAL was performed 30 days
after transplantation with negative Galactomannan
and negative culture results. The patient presented a
clinical improvement without requiring surgery (figu-
re 2). The patient is currently in post-transplantation
follow-up.

Invasive Pulmonary Aspergillosis

Infections are the most frequent complications in
transplant patients and it is estimated that 50% of cases
will present an episode in the first months after trans-
plantation’donor-derived, or the result of a periopera-
tive complication. The development of opportunistic
infections (OlIs. The immunological alteration due to
pre-transplantation liver damage and the use of im-
munosuppressive drugs post-transplantation leads to
a state of immunosuppression allowing the entry and
development of infections by opportunistic agents®.
The Aspergillus spp fungi are the main filamentous
fungi associated with infections in transplant patients.
However, the incidence of fungal infections is less than
10% among opportunistic microorganisms®*.

The genus Aspergillus was first described in 1729 by
Micheli. So far, approximately 200 species are recog-
nized, but only a few are pathogenic to humans, the
most frequent are A. fumigatus, followed by A. flavus,
A. terreus and A. niger'?.

The entry of Aspergillus spp into the body occurs by
inhaling conidia to the alveolar region. The first barrier
line is established through the innate immune respon-
se by means of the respiratory epithelium and the mu-
cociliary clearance, which retrogradely transports co-
nidia to be swallowed and eliminated. However, some
conidia manage to avoid the clearance procedure and
it is when the phagocytic system, mainly macrophages,
and neutrophils, regulates the formation and growth
of hyphae. The cellular immune response is presen-
ted as a secondary response and mediates its action
through the Th1 CD4+ T lymphocytes profile limiting
the growth and development of the fungus".
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Figure 1. Chest X-ray presence of bilateral alveolar infiltrates
with predominance of the left lung field, and parahiliary and
right apical infiltrates, with air trapping (11.10.16).

Studies that have evaluated risk factors for the de-
velopment of invasive pulmonary aspergillosis (IPA) in
transplant patients are few and published data indicate
as main factors: neutropenia, primary graft dysfunction,
renal dysfunction with hemodialysis, and the increase of
immunosuppression in cytomegalovirus co-infection'.

Clinical manifestations of IPA include cough, he-
moptysis, chest pain, pleuritic pain, and dyspnea.
However, in patients with neutropenia, the inflamma-
tory response is altered and symptoms do not clearly
develop'".

Radiologically, the classic finding of the halo sign
is rare in patients with IPA; it is more likely to see pul-
monary infiltrates, basal pleural densities or cavities. A
study in solid organ transplant patients with IPA re-
ports that none of the patients had the halo sign and
nonspecific signs were more frequent®. The scan is an
aid that provides more information on lung involve-
ment, where the presence of nodules smaller than 1 cm
and masses with centers of low densities or near to the
air density is frequent'®!*.

The diagnosis of IPA is made using criteria deve-
loped by the European Organization for Research and
Treatment of Cancer (EORTC) and the Mycoses Study
Group (MSG) which are made for immunosuppressed
patients, but not for patients in ICU. These criteria
allow stratifying the diagnosis into three categories:
possible, probable or proven (table 1).

Laboratory techniques such as serum galactoman-
nan (GM) measurement are useful in acute infections,
with a sensitivity of about 70% (in patients with hema-
tological malignancies). However, the optimal value
for a diagnosis is not defined; the U. S. Food and Drug

Figure 2. Chest x-ray shows significant improvement of the
alveolar infiltrates previously observed (07.11.16).

Administration (FDA) has defined values higher than
one to make the diagnosis and for some authors values
higher than 0.5 should be considered positive?*->2. The
1,3-beta-D-glucan (BDG) can be used to diagnose acu-
te events in patients with hematological malignancies;
however, the tests sensitivity in solid organ transplant
patients can decrease up to 20%, therefore, its use is
not recommended in these patients. The culture of this
microorganism is made in a medium rich in glucose

Table 1. Diagnostic Criteria for Invasive Pulmonary Aspergillosis

Diagnosis Criteria

Proven Specimen obtained in tissue or culture positive for
Aspergillus spp

Probable Fullfilment with at least one criterion of each category

Host Criteria
e Recent history of neutropenia
e Receipt of stem cell transplantation
¢ Prolonged use of corticosteroids
e Treatment with T-cell immunosuppressants
¢ Inherited severe immunodeficiency
Clinical Criteria
e Dense, well-circumscribed lesion(s) with or without
a halo sign
e Air-crescent sign
e Cavity
Micological Criteria
¢ Direct detection (citology, culture, bronchoalveolar
lavage, bronchial brush)
e Indirect detection (presence of fungal elements
indicating a mold)

Possible Presence of risk factors in the patient with clinical
suspicion, in the absence mycological test or with
negative results
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Table 2. Antifungal treatment for invasive pulmonary aspergillosis

Drug Doses

Voriconazole Children 2-12 years old:
Children 12-16 years old:
Children < 40 kg:

Children > 40 kg:

IV: 3-5 mg/kg/d
Children < 15 kg
Children 15-19,9 kg:
Children 20-33,9 kg:
Children > 34 kg:

Liposomal Anfotericin B
Posaconazole

Caspofungin
[traconazole

Isavuconazole

IV: 7 mg/kg/dose/12 h or PO: 200 mg/12 h

IV: 6 mg/kg/dose/12 h (first day); then 4 mg/kg/12 h
PO: 200 mg/12 h (first day); then 100 mg/12 h

PO: 400 mg/12 h (first day); then 200 mg/12 h

PO: 6 mg/kg/12 h
PO: 100 mg/12 h
PO: 200 mg/12 h
PO: 400 mg/12 h

IV: 75 mg/m?/dose (first day); then 50 mg/m?%dia
Children 1 month-18 years old: 2.5-5 mg/kg/12 h
< 18 years old: Safety and Efficacy not stablished

*|V: Intravenous PO: Per Oris.

such as Sabouraud Agar, at temperatures between 28
and 30°C, without the need for CO2. Cultures such as
Mycosel inhibit their growth?.

Flexible bronchoscopy (FB) with BAL, is the cor-
nerstone for microbiological detection of Aspergillus
spp, primarily in cases of consolidations, tree-in-bud
pattern, and pulmonary infiltration®. In patients with
abdominal organs transplantation, the positive finding
of Aspergillus spp in BAL is infrequent up to 1.5%,
although the positive predictive value is 72%?. The
risks associated with the technique range from 0.08 to
0.5% with mortality rates of 0 to 0.04%. Limitations
of FB with BAL are lesions located in the periphery of
the pulmonary parenchymal region, in case of severe
hypoxia or hemorrhagic diastasis®®. BAL culture limi-
tations include oropharyngeal contamination (epithe-
lial cells >1%) and the lack of differentiation between
fungal infection and colonization (10* CFU/mL)**.

The treatment of IPA patients includes the use of
antifungals, where the first option is voriconazole,
which has shown greater effectiveness compared to
other alternatives such as liposomal amphotericin B,
isavuconazole, posaconazole, caspofungin and itraco-
nazole?”’. A duration of six to twelve weeks is recom-
mended, depending on the degree of immunosuppres-
sion and the extent of disease?®?. The surgical mana-
gement is an option in case of limited infections and
therapeutic failure®; it is considered in case of a single
lesion, lesions close to large vessels, pleural invasion or
chest wall injury®.

The prophylaxis includes inhaled amphotericin B
or micafungin. It is recommended for use in the liver
transplant patient with, at least, three criteria such as
prolonged steroid use before transplantation, acute re-
nal failure on hemodialysis, acute liver failure, retrans-
plantation or high rate of intraoperative transfusion..
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Conclusion

The IPA is a clinical entity with high mortality,
which may occur more frequently in transplant pa-
tients, therefore, the suspicion must be considered
for a timely diagnosis and treatment. Currently, there
are limitations due to the lack of information in the
pediatric population, which opens a new path for the
research world.

Ethical Responsibilities

Human Beings and animals protection: Disclosure
the authors state that the procedures were followed ac-
cording to the Declaration of Helsinki and the World
Medical Association regarding human experimenta-
tion developed for the medical community.

Data confidentiality: The authors state that they have
followed the protocols of their Center and Local regu-
lations on the publication of patient data.

Rights to privacy and informed consent: The authors
have obtained the informed consent of the patients
and/or subjects referred to in the article. This docu-
ment is in the possession of the correspondence author.
recorded in the respective form

Financial Disclosure

Authors state that no economic support has been asso-
ciated with the present study.

Conflicts of Interest

Authors declare no conflict of interest regarding the
present study.



Pulmonary aspergillosis - V. Botero et al

References

1. YusteJR, Del Pozo JL, Quetglés EG,
Azanza JR. Infecciones mas comunes en el
paciente trasplantado The most common
infections in the transplanted patient. An
Sist Sanit Navar [Internet]. 2006 [citado
el 6 de octubre de 2017];29(2). Available
from: http://scielo.isciii.es/pdf/asisna/
v29s2/original15.pdf

2. Aguado JM, Ayats J. Papel de la
anidulafungina en el paciente con
trasplante de 6rgano solido. Enferm Infecc
Microbiol Clin [Internet]. 2008;26(Suppl.
14):29-34. Available from: http://dx.doi.
0rg/10.1016/50213-005X(08)76590-X.

3. Mayans ER, Gonzalez FA. Infeccién
fungica invasiva (IFI): actualizacion.
Protoc diagndstico-terapéuticos la AEP
Infectologia pediétrica:135-47.

4. Nagao M, Fujimoto Y, Yamamoto M,
et al. Epidemiology of invasive fungal
infections after liver transplantation and
the risk factors of late-onset invasive
aspergillosis. J Infect Chemother
[Internet]. 2016 [citado el 6 de octubre
de 2017];22:84-9. Available from:
http://www.jiac-j.com/article/S1341-
321X(15)00262-7/pdf

5. Patel MH, Patel RD, Vanikar AV, et
al. Invasive fungal infections in renal
transplant patients: a single center study.
Ren Fail [Internet]. 2017 [citado el 6 de
octubre de 2017];39(1):294-8. Available
from: https://www.tandfonline.com/doi/
full/10.1080/0886022X.2016.1268537

6.  AnesiJA, Baddley JW. Approach to the
Solid Organ Transplant Patient with
Suspected Fungal Infection. Infect Dis
Clin North Am [Internet]. 2016 [citado
el 6 de octubre de 2017];30(1):277-96.
Available from: http://www.ncbi.nlm.nih.
gov/pubmed/26739603.

7.  Hernandez MDP, Martin P, Simkins J.
Infectious Complications After Liver
Transplantation. Gastroenterol Hepatol
(N'Y) [Internet]. 2015;11(11):741-53.
Available from: http://www.pubmedcen
tral.nih.gov/articlerender.fcgi?artid=4849
501&tool=pmcentrez&rendertype=abstract

8. Romero FA, Razonable RR. Infections
in liver transplant recipients. World J
Hepatol [Internet]. 2011 [citado el 17
de marzo de 2017];3(4):83-92. Available
from: http://www.wjgnet.com/19485182/
full/v3/i4/83.htm

9.  Badiee P, Alborzi A, Malekhosseini SA,
Nikeghbalian S, Shakiba E. Determining
the incidence of aspergillosis after
liver transplant. Exp Clin Transplant.
2010;8(3):220-3.

10. Ju MK, Joo DJ, Kim SJ, et al. Invasive
Pulmonary Aspergillosis After Solid
Organ Transplantation: Diagnosis
and Treatment Based on 28 Years of
Transplantation Experience. Transplant
Proc [Internet]. 2009;41(1):375-

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

8. Available from: http://dx.doi.
org/10.1016/j.transproceed.2008.11.006
Hoyo I, Sanclemente G, Cervera

C, et al. Opportunistic pulmonary 22.

infections in solid organ transplant
recipients. Transplant Proc [Internet].
2012;44(9):2673-5. Available

from: http://dx.doi.org/10.1016/].
transproceed.2012.09.067

Jean-Paul Latgé. Aspergillus fumigatus
and Aspergillosis. Clin Microbiol Rev
[Internet]. 1999 [citado el 17 de marzo de

2017];12(2):310-50. Available from: http:// 23.

cmr.asm.org/content/12/2/310.full.pdf
Segal BH. Aspergillosis. N Engl ] Med
[Internet]. 2009 [citado el 17 de marzo de
2017];360(18):1870-84. Available from:
http://www.nejm.org/doi/abs/10.1056/
NEJMra0808853.

Rosenhagen M, Feldhues R, Schmidt 24.

J, Hoppe-Tichy T, Geiss HK. A risk
profile for invasive aspergillosis in

liver transplant recipients. Infection.
2009;37(4):313-9.

Garbee DD, Pierce SS, Manning JM.
Opportunistic Fungal Infections in
Critical Care Units. Crit Care Nurs Clin
North Am. 2016.

Schmiedel Y, Zimmerli S. Common 25.

invasive fungal diseases: an overview
of invasive candidiasis, aspergillosis,
cryptococcosis, and Preumocystis
pneumonia. Swiss Med Wkly.
2016;146(February):1-12.

Cadena J, Thompson GR, Patterson

TF. Invasive Aspergillosis: Current 26.

Strategies for Diagnosis and Management.
Infect Dis Clin North Am [Internet].
2016;30(1):125-42. Available from: http://

dx.doi.org/10.1016/j.idc.2015.10.015 27.

Park YS, Seo JB, Lee YK, et al.
Radiological and clinical findings of
pulmonary aspergillosis following

solid organ transplant. Clin Radiol. 28.

2008;63(6):673-80.
Qin J, Fang Y, Dong Y, et al. Radiological
and clinical findings of 25 patients

with invasive pulmonary aspergillosis: 29.

Retrospective analysis of 2150 liver
transplantation cases. Br ] Radiol.
2012;85(1016):429-35.

Patterson TF, Thompson III GR,
Denning DW, et al. Practice Guidelines

for the Diagnosis and Management 30.

of Aspergillosis: 2016 Update by the
Infectious Diseases Society of America.
[citado el 16 de marzo de 2017]; Available
from: https://oup.silverchair-cdn.com/
oup/backfile/Content_public/Journal/
cid/63/4/10.1093_cid_ciw326/2/ciw326.

pdf?Expires=1490041721&Signature 31.

=R6b-F2C1Mc95TudttoPH42G3lirP
fkAKU~hEDtWknWMiJp9RuT3m-
cpGKICi39nUyLHvFpWTV7nj-axY3m4~
jZU3flowBugFji2bZ{RtK5AzpUiHqgr3N
Forttn J, Martin-Ddvila P, Alvarez ME,
et al. False-positive results of Aspergillus

CLINICAL CASE

galactomannan antigenemia in liver
transplant recipients. Transplantation.
2009;87:256-60.

Kwak EJ, Husain S, Obman A, et al.
Efficacy of galactomannan antigen in the
Platelia Aspergillus enzyme immunoassay
for diagnosis of invasive aspergillosis

in liver transplant recipients. J Clin
Microbiol [Internet]. 2004 [citado el 21
de marzo de 2017];42(1):435-8. Available
from: http://www.ncbi.nlm.nih.gov/
pubmed/14715799

Singh N, Paterson DL. Aspergillus
Infections in Transplant Recipients. Clin
Microbiol Rev [Internet]. 2005 [citado

el 5 de octubre de 2017];18(1):44-69.
Available from: https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC544171/
pdf/0014-04.pdf

Vélez L, Correa LT, Maya MA, et al.
Diagnostic accuracy of bronchoalveolar
lavage samples in immunosuppressed
patients with suspected pneumonia:
Analysis of a protocol. Respir Med
[Internet]. 2007 [citado el 21 de marzo
de 2017];101(10):2160-7. Available

from: http://www.ncbi.nlm.nih.gov/
pubmed/17629473.

Ferrdn Sénchez Reus. Procesamiento

de las muestras del tracto respiratorio
inferior. Rev Iberoam Micol [Internet].
2001 [citado el 6 de octubre de
2017];18(1):1-12. Available from: http://
www.guia.reviberoammicol.com/
Capitulo5.pdf

Flandes-Aldeyturriaga J. El lavado
broncoalveolar, un procedimiento sencillo
que aporta mucha informacién. Rev Patol
Respir. 2011;14(2):41-2.

Campoy S, Adrio JL. Antifungals.
Biochem Pharmacol [Internet]. 2016;
Available from: http://linkinghub.elsevier.
com/retrieve/pii/S0006295216304221
Singh N, Wagener MM, Cacciarelli T

V. Antifungal Management Practices

in Liver Transplant Recipients. Small.
2008;(4):426-31.

Takeda K, Morioka D, Matsuo K, et al.

A Case of Successful Resection After
Long-term Medical Treatment of Invasive
Pulmonary Aspergillosis Following Living
Donor Liver Transplantation. Transplant
Proc. 2007;39(10):3505-8.

Park JW, Kim JH, Kim WB, et al. Invasive
pulmonary aspergillosis after living donor
liver transplantation should be eradicated
or not? A case report. Transplant Proc
[Internet]. 2011;43(6):2428-30. Available
from: http://dx.doi.org/10.1016/j.
transproceed.2011.05.034

European Association for the Study of the
Liver. EASL Clinical Practice Guidelines:
Liver transplantation. ] Hepatol
[Internet]. 2016;64(2):433-85. Available
from: http://dx.doi.org/10.1016/j.
jhep.2015.10.006\nhttp://www.ncbi.nlm.
nih.gov/pubmed/26597456

245

ebitoriaL_qiku



