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Invasive pulmonary aspergillosis (IPA) is a major cause of morbidity and
mortality among patients undergoing hematopoietic stem cell transplant
(HSCT). The majority of cases are detected during the period of neutropenia
(following conditioning regimen) or immunosuppression (treatment of graft
versus host disease). Development of IPA after one-year post- HSCT is extremely
rare. Here, we report a case of a 43-year-old male who developed IPA two
years after an allogenic stem cell transplant and 406 days after stopping the
immunosuppressive medication.
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Introduction
Invasive pulmonary aspergillosis (IPA) is potentially a life
threatening invasive fungal disease caused by Aspergillus spp. Despite
advances in therapy, it is associated with significant morbidity
and mortality. Risk factors for IPA are prolonged neutropenia,
immunosuppressive therapy, solid organ transplant, hematopoietic
stem cell transplant (HSCT), haematological malignancies, critical
illness in intensive care units and chronic lung diseases1.

Most of the cases of IPA in patients of post-HSCT are seen either
following HSCT or during the treatment of graft versus host disease
(GVHD). Diagnosis of IPA beyond two years post HSCT is exceptionally
rare and till date, only two cases are reported in literature2,3. Here,
we present a case of an adult male who developed IPA 2 years posttransplant while not on immunosuppressive therapy for 406 days.

Case Report

A 43 years old male presented with gradually progressive
dyspnoea and cough for 2 years which worsened since 10 days
prior to admission. The patient was diagnosed as a case of acute
promyelocytic leukaemia (APML) in March 2010 and treated with
arsenic trioxide (ATO). After a year, the relapse was noted and
again treated with ATO, mitoxantrone and all-trans retinoic acid
(ATRA) for 45 days and maintenance therapy was given for 28 days
and 10 days in a month for the next 12 months. After one year of
completion of therapy, he was hospitalized with a complaint of
severe headache and diagnosed as relapsed APML with leukemic
meningitis. He was then treated with cytarabine, hydrocortisone,
and methotrexate (TIT regimen) twice weekly till three serial
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lumbar punctures were cleared off abnormal cells. After
placement of central venous catheter, the patient was put
on 7,3 induction (cytarabine, daunomycin) with ATRA
(22.04.13). During the therapy, the patient developed highgrade fever and blood tinged expectoration with decreased
leucocyte counts (TLC 2400/mm3) which didn’t respond to
parenteral antibiotics. HRCT thorax revealed focal ground
glass infiltrates and he was started on antifungal treatment
(voriconazole parenteral 200 mg twice a day for one
week than oral for next eight weeks). He was conditioned
with busulfan and cyclophosphamide and underwent
sibling matched allogenic stem cell transplant (06.06.13).
The patient received cyclosporine, prednisolone as
immunosuppressant and prophylaxis for Pneumocystis
jirovecii and Cytomegalovirus (CMV) for next 10 months
post-transplant. The patient also had history of bronchial
asthma 15 years before for which he received inhaled
bronchodilators and corticosteroids for 5 years. After
change in habitation, he became asymptomatic and didn’t
receive any treatment for it.
At the time of admission, the patient was tachypnoeic
(respiratory rate of 32 breaths per minute) and had
tachycardia (heart rate 124 beats per minute) with resting
oxyhemoglobin saturation of 84%, with use of accessory
muscles of respiration. Auscultation revealed diffuse coarse
crepitations and rhonchi over bilateral lung fields. Arterial
blood gas analysis showed hypercapnic respiratory failure
with hypoxemia (pH 7.30; pO2 56.2; pCO2 60; HCO3 26).
Non-invasive ventilation (NIV) was given but the patient’s
blood gas measurements progressively deteriorated and
then he was intubated and put on invasive mechanical
ventilation.

Laboratory investigation showed total leucocyte count
(TLC) and absolute neutrophil count (ANC) 26,500/mm3
and 20,644/mm3, respectively. C-reactive protein (CRP) was
elevated (202.3 mg/dl) with mild increased procalcitonin
level (0.28 ng/dl) and normal liver and kidney function
tests. The patient’s condition and oxygenation deteriorated
despite the use of broad-spectrum parenteral antibiotics.
Chest radiograph showed bilateral patchy infiltrates. A
high resolution computed tomography (HRCT) scan of the
thorax that was done revealed multiple nodular lesions
with perilesional ground glass opacity (GGO) distributed on
both lung fields (Figure 1). Peribronchovascular thickening
was also noted with focal areas of bronchiectasis at the left
lower lobe.

Based on HRCT scan thorax, an empirical antifungal
therapy (Parenteral Voriconazole 200 mg twice a day)
was started and endotracheal aspirate was sent to
microbiology laboratory for microbial cultures as well
as serum galactomannan assay was carried out. Aerobic
culture and sensitivity demonstrated the growth of
Acinetobacter spp. which was sensitive only to polymyxin B.
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Figure 1: High resolution computed tomography (HRCT) thorax
(19.02.16) revealed multifocal small nodular lesions with Perilesional ground glass opacity (Halo sign); blue arrow.

Figure 2: HRCT thorax (04.03.16) showed progression of IPA with
cavitation (red arrow).

Serum galactomannan test was positive and fungal culture
revealed the growth of Aspergillus fumigatus.

These results confirmed the diagnosis of IPA. Antifungal
therapy was continued, and antibiotic regimen was
also upgraded to meropenem, colistin and teicoplanin.
The patient was evaluated for immunodeficiency and
the immunoglobulin levels were within normal limits
(IgG, IgM, IgA; 1080, 129, 247 mg/dl respectively). The
patient’s condition was largely improved with a decrease
in leukocyte counts and CRP levels and reduced ventilatory
requirement, but this was punctuated by frequent episodes
of clinical worsening. Repeated CT thorax revealed the
progression of IPA with the formation of multiple large
cavitary lesions (Figure 2). Caspofungin was added
after 2 weeks of voriconazole as there was radiological
progression of the IPA. However, the patient died after 40
days of ICU stay.

Discussion

Aspergillus spp. produce a wide spectrum of pulmonary
diseases from non-invasive saprophytic syndromes to
angio-invasive disease based on immune status of an
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Figure 3: The clinical spectrum of pulmonary aspergillosis.

individual host (figure 3)4. IPA is the most severe form
of pulmonary disease with higher rates of morbidity and
mortality. Incidence of IPA among the cases of HSCT is of
5-30% in allogenic and 1-5% in autologous transplant
recipients5,6. Rankin firstly described the case of IPA
in a patient with agranulocytosis in 19537. Nowadays,
because of the widespread use of chemotherapy and
immunosuppressant agents, the incidence has increased
dramatically. The mortality rate among these cases are
found to be more than 50% but it reaches to 90% in HSCT
recipients8,9.
The development of IPA in HSCT transplant recipients
showed bimodal distribution. The first peak is usually seen
within the first month after HSCT and is associated with
neutropenia. The second peak is seen during treatment of
graft versus host disease (GVHD) with immunosuppressive
medications (78-112 days post-transplant)5. Development
of IPA after this time frame in unusual. After one year,
the development of IPA is rare and limited to only few
cases reported in the literature. Baddley et al. reported
one case of IPA 470 days after HSCT in his retrospective
analysis of 94 patients who underwent allogenic bone
marrow transplant2. Similarly, Rashid et al. reported a
case of IPA after 10 years of HSCT and 5 years of stopping
immunosuppression3. In the present case, HSCT was done
two years back and immunosuppressive therapy was
also stopped 406 days back, so he was not supposed to
be immunocompromised. Moreover, the immunoglobulin
levels were also within normal limits which exclude the
possibility of immunodeficiency.
IPA is diagnosed on the basis of criteria laid down by
European Organization for Research on Treatment for
Cancer/ Mycoses Study Group (EORTC/MSG)10. Our patient
was categorized as a probable case as we have used tracheal
aspirate for fungal culture and histopathology was not
performed which is considered as a gold standard. However,
the yield of Aspergillus fumigatus in the respiratory tract

specimens of the patients underwent HSCT should not
be considered as colonization as positive sputum has a
positive predictive value of 80-90% for diagnosis of IPA11,12.
Our diagnosis of IPA was further supported by positive
result of serum galactomannan assay. Pfeiffer et al reported
that galactomannan assay is more useful in a patient
who underwent HSCT transplant than other cases with
sensitivity and specificity of 71% and 89%, respectively13.

Our patient presented with gradually progressive
dyspnoea and cough since last two years which indicates
possibility of development of chronic GVHD. According to
National Institute of Health (NIH) criteria for the diagnosis
of chronic GVHD, lung involvement is diagnosed on the
basis of clinical symptom (dyspnoea) and spirometry
only14. However, previous spirometry was not available,
and we could not perform it because of the poor general
condition of the patient. HRCT scan thorax revealed only
bronchiectasis and there was no evidence of air trapping.
Further, we did not perform autopsy of the patient so, the
possibility of chronic GVHD couldn’t be ruled out. Chronic
GVHD can predispose the individual to the development of
IPA.

Donor-derived immune reconstitution in HSCT
recipients’ takes months to years to maturate and makes
host to be susceptible for various infections. Innate
immunity, including epithelial barriers and phagocytes,
usually recovers within weeks, and B-cell and CD8+ T-cell
counts recover in months. CD4+ T-cell counts remain low
for several years15, and their recovery is distinctly slow and
depends on various factors such as age of the recipient,
disease status, transplant type i.e. autologous versus
allogeneic, HLA disparity16. Nowadays, donor lymphocyte
infusion is being used as a measure to prevent opportunistic
infections and GVHD. Adoptive transfer of anti-Aspergillus
T-helper 1 cells might be a therapeutic option in patients
with high risk of development of IPA17.
In conclusion, there is the possibility of the
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development of IPA in HSCT recipients beyond the period
of immunosuppression. Further prospective studies
are warranted to identify particular risk factors for the
late development of IPA and to optimize the duration of
prophylactic anti-fungal therapy. Adoptive transfer of
functionally active Aspergillus specific T- cells may be an
important intervention for prevention of IPA in such cases
though its role is yet to be establish.
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