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Abstract 

Survival rate after organ transplantation has increased in number as a result of advances in 

surgical techniques however in subjects undergoing hematopoietic stem cell transplants 

(HSCT), Invasive aspergillosis (IA) remains an important cause of high. Various species of 

Aspergillus is ubiquitous in the environment, and its spores are easily transported in the air. It 

became a serious opportunistic infection in immunocompromised individuals. Delayed 

diagnosis is has become an area of concern because the Systemic inflammatory response 

syndrome (SIRS) is decreased by supressed immunity. A high degree of awareness and 

efforts for an early diagnosis may partake to improve the poor prognosis. Often it is too late 

till the time diagnosis is confirmed. In these types of high risk subject’s expeditious 

application of antifungal therapy are essential for survival. The high risk of mortality caused 

by Invasive aspergillosis in hematopoietic stem cell transplants patients occur due to many 

factors i.e. heavy environmental exposure, receipt of corticosteroids, granulocytopenia, post 

engraftment timing ,mucosal barrier disruption by cytotoxic chemotherapy and radio therapy, 

usage of broad spectrum antimicrobial drugs and delay immunologic reconstitution but it 

found that from the past many years neutropenia has been the predominant risk factor for 

Invasive aspergillosis. Currently management of invasive aspergillosis continues to be area of 

concern; despite the use of newer antifungal agents the mortality rate among hematopoietic 

stem cell transplants subjects remains unacceptably high. 
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INTRODUCTION 

The term aspergillosis refers to illness caused by a fungi “Aspergillus” which belongs to the 

division Ascomycota This genus not only responsible for invasive aspergillosis but also for 

number of non-invasive and semi invasive conditions. The syndrome ranges from allergic 

response to colonization to airway or lung invasion, necrotizing pneumonia to invasive 

pulmonary aspergillosis, cutaneous infection, Most common species of Aspergillus 

responsible for extra pulmonary dissemination are A. fumigatus, A. flavus, and A. 

terreus. Aspergillus species are predominant worldwide some causing infection in human and 

others in animals. In Division Ascomycota most Aspergillus species of clinically important 

and are asexual (anamorph) and some are known to have sexual stage (teleomorph).The 

Genus was first recognised in Florence by Italian priest and biologist  Pier Antonio Micheli in 

1729. The major increase in invasive fungal infection have been observes and identified with 

haematological (Blood) malignancies who has undergone cytotoxic chemotherapy.Success 
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rate of therapy not only determined by early diagnosis which is conventionally difficult to 

establish but more importantly reversal of defect associated with immune system. New 

diagnostic approaches has been introduced however despite of newer and aggressive 

antifungal therapy overall prognosis remains poor among the allogeneic BMT patients with 

GVHD [1]. 

Taxonomical classification of  Aspergillus spp. 

Kingdom: Fungi 

Division: Ascomycota 

Class:  Eurotiomycetes 

Order:  Eurotiales 

Family: Trichocomaceae 

Genus:  Aspergillus 

The Identification of the Aspergillus species is performed on the basis of morphological 

characterization of colony and microscopic examination. Although identification methods by 

molecular method persistent to improve and became more rapidly accessible, culture and 

microscopy remain commonly used and traditional and essential tools for identification of 

Aspergillus spp. Most common event of infection is inhalation of conidia. However, tissue 

incursion is uncommon and occurs most frequently and severely in immunosuppressed 

patients [3].  

Among Immunocompromised patients major increase in invasive aspergillosis infection has 

been observed in haematological malignancy patient who undergo hematopoietic stem cell 

transplant [6] 

Microscopy 

Microscopic methods, helps in identification and confirmation of Aspergillus spp. in tissue. 

Stains Calcofluor or Blankophor mixed with 10 percent -20 percent potassium hydroxide, 

help in staining of fungal cell walls and enhance the identification of fungi. [4] 

There are some fungal-specific stains that can be used  for the histopathological section like 

“Gomori’s methenamine silver stain (GMS) and periodic acid-Schiff (PAS)”.These stains can  

be applied to histopathological smears and sections. Gomori’s methenamine silver was 

initially designed as ready stains which can be useful to detect glycogen and mucin.Whereas 

periodic acid-Schiff (PAS) as counter stain provide the advantage of elaborating the details of 

cellular background hence for detection of hyphal elements GMS stain was found to be more 

sensitive; whereas with PAS stain facilitate more cellular details to organise relationship 
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between the fungus and other tissue elements. This leads to formulate the coorelation 

between individual Aspergillus-related syndromes and  immunological status of the host. [5] 

 

Figure 1: Morphology of Aspergillus spp. used for identification  

Antifungal susceptibility testing 

Antifungal susceptibility tests has been used as one of the remarkable step in identification of 

filamentous fungi and optimising antifungal therapy  Due to noticeable increase in number of 

patients with immunosuppression and mortality rates associated with  invasive fungal 

infections. Standardised guidelines for AFST provided by “The European Committee on 

Antimicrobial Susceptibility Testing (EUCAST)” and “The American Clinical Laboratory 

Standards Institute (CLSI)” contributed as a phenomenal tool in field of mycology.  

Disk diffusion methods are also available for Aspergillus. “M51 series of the CLSI” describe 

the method for testing. Disc diffusion tests are easy to perform and are economical method. 

however, the results are sometimes not in perfect as compare to reference microdilution 

methods [5, 6, 7]. 

Serological techniques  

In Invasive Aspergillosis, “galactomannan enzyme immunoassay (GM EIA)” has become the 

useful diagnostic tool for identification of Aspergillus spp, but its sensitivity is variable. 

The cell-wall of Aspergillus is made up of a polysaccharide that is released by growing 

hyphae, Galactomannan (GM) is component which is a heat-stable heteropolysaccharide 

whose composition varies among genera and strains of  various species of this filamentous 
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fungi. Reiss and Lehman originally identified it as a prospective diagnostic marker for 

detection of invasive aspergillosis (IA), Many diagnostic tests have been  introduced and 

developed for the detection of GM. Following are two commercial assays formulated for the 

detection of galactomannan 

1. “The Pastorex kit (Sanofi Diagnostics Pasteur,Marnes-La-Coquette, France)” 

2. “Platelia ELISA (BioRad, Marnes-La-Coquette, France)”  

double-sandwich EIA is the newest of these tests is a that incorporates the “b 1–5 

galactofuranose–specific EBA2" monoclonal antibody which are derived from rats then it is  

directed towards the “1,5-linked galactofuranoside” side-chain residues of the galactomannan 

molecule these mono clonal antibody act as both the detector and acceptor for 

Galactomannan [7,8,9]. 

Baddley et al., (2001) characterisation of IMIs after bone marrow transplant: In 15 

cases of IMI which were identified and found that infection occurred a median of 102 days 

after bone marrow transplant. Invasive mould infection developed in 15 (16 percent) of 94 

bone marrow transplant recipients during the period of study. Out of 15 patients, proven 

infections were found in 13 patients i.e. 87 percent and probable infection was found in 2 

patients i.e. 13 percent. John W. Baddley et al., (2001) observations suggest that among 

invasive mould infection Aspergillus species was found to be the most common cause of 

disease; systemic glucocorticosteroid was the risk factor responsible for the variable 

associated with. Antifungal therapy was given prophylactically to high-risk patients and it has 

been observed that there was little effect on frequency of a disease. It was suggested that 

there should be early identification high-risk patients and better approaches to prevention 

should be explored to reduce severity and incidence of disease in this type of population, [2, 

21].  

Wald et al., (1997) Epidemiology of Aspergillus Infections: Demographic and clinical 

factor associated with risk play an important role in epidemiology of aspergillus infection 

including the importance of host factors, such as type of transplant and neutropenia, the role 

of environmental conditions, such as season, reverse isolation, construction .Change in the 

environment as well Implementing measures to improve the status of patient may decrease 

the incidence of invasive fungal among bone marrow transplant paients[3]. 

Jantunen et al., (1997) Incidence and risk factors for invasive fungal infection (IFI) after 

allogeneic BMT: The risk factors and incidence for invasive fungal infection (IFI) after 

allogeneic Bone marrow transplant were analysed retrospectively in 142 consecutive adult 
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Bone marrow transplant recipients among 131 sibling donors, 11 unrelated donors. There 

were 21 cases with probable or definite IFI (incidence 15 percent) (Aspergillus 15; Candida, 

4; Fusarium, 1; Absidia; 1). E Jantunen1et al., (1997) analysed that IFIs tended to develop 

late after bone marrow transplant, were strongly associated with graft versus host disease and 

usually caused by Aspergillus spp.[4]. 

Grow et al., (2002) Late onset of invasive Aspergillus infection in BMT patients: WB 

Grow et al., (2002) reviewed the medical records of 149 autologous and 93 allogeneic 

transplant recipients during a period of 20 months, concluded that whereas Invasive 

aspergillosis  was seen in 15.1 percent of allogeneic recipients which suggest that after bone 

marrow transplantation, invasive aspergillosis (IA) remains a foremost cause of infectious 

mortality [10]. 

Ho et al., (2000) High mortality associated with BMT recipient having Invasive 

aspergillosis: P.L. Ho et al (2000) stated that advancement on non-invasive tests such as 

serial measurement of peripheral blood galactomannan antigen or DNA appears to be 

encouraging. However, it has been observed in the routine clinical management that the  

treatment outcome impede due to the  limited availability of these kind of tests and  

requirement for expertise. After effect depends upon the expedition of the recovery of the 

immune system and the reduction of therapy for anti-graft versus host disease rather than the 

antifungal agent followed by surgical resection.[11] 

Maertens et al., (2002) Screening for galactomannan (GM) for early diagnosis of IA: 

Detection of Galactomannan became useful when patients were taking steroid treatment or 

when diagnosis of invasive aspergillosis masked by the coexisting conditions. As compare to 

conventional diagnostic techniques, prospective screening for Galactomannan allows earlier 

diagnosis of aspergillosis. [12] 

Maschmeyer et al., (2007) Risk factor for HSCT recipient: Observed that there is Increase 

in  number of patients undergoing organ transplantation or allogeneic haematopoietic stem 

cell. And number of patients were treated with intensive immunosuppressive therapy 

regimens, Georg Maschmeyer et al (2007) analysed among allogenic HSCT recipients that 

Aspergillus infections are increasing and  Incidence of Invasive aspergillosis is approximately 

10 percent with the first year after transplantation more 50 percent of these infections occur 

later than period of 90 days of post-transplant [13]. 

Pfeiffer et al., (2006) Efficacy of galactomannan in HSCT patient: The galactomannan 

assay had a sensitivity of 0.71 (95 percent confidence interval [CI], 0.68–0.74) and specificity 
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of 0.89 (95 percent CI, 0.88–0.90) for proven cases of invasive aspergillosis. The Youden 

index, mean D, and Q* were 0.54 (95 percent CI, 0.41–0.65), 2.74 (95 percent CI, 21.12–

3.36), and 0.80 (95 percent CI, 0.74–0.86) Christopher D. Pfeiffer et al., (2006) In case of 

invasive aspergillosis in immunocompromised patients of solid-organ transplant recipients 

galactomannan assay has moderate accuracy for diagnosis. however, the test is more useful in 

patients who have haematological (blood) malignancies or those patients who underwent 

hematopoietic stem cell transplantation [14, 19]. 

Rotstein et al., (1985) risk factors for predisposing IA among immunocompromised 

patients: Predisposing factor for invasive aspergillosis infection among 

immunocompromised were associated with heavy environmental exposure, corticosteroids, 

broad-spectrum antibiotics, cytotoxic chemotherapy and granulocytopenia. The study 

demonstrates that underlying diseases are the important risk factor for invasive aspergillosis 

and that special measures may be warranted and taken care of when transplanting these 

immunocompromised patients [15]. 

Diba et al., (2007)  morphological identification of Aspergillus: A total of 205 Aspergillus 

isolates studied included: 153(75 percent) environmental Aspergillius and 52 (25 percent) 

clinical isolates. Within 11 Aspergillus species identified, A.flavus (55 percent), A.niger 

(31.7 percent) and A. fumigatus (8.7 percent) found to be the most common Aspergillus 

isolates from all of the specimens. K Diba et al., (2007) concluded that the most reliable and 

accurate method of identification of clinically important Aspergillus species Aspergillus was 

morphological identification method. [16]. 

Mcclenny., (2005) Laboratory finding for detection of aspergillosis: immunologic and 

Molecular tests yield better and faster result; however fungal culture and microscopic 

identification remain reliable and commonly used important tools. Calcofluor or Blankophor  

stains for microscopic examinations help in improving identification of morphological 

characteristics of Aspergillus spp. for culture and production of conidia and help in 

recognition of  atypical variants of medically important Aspergillius spp. for accurate and 

faster diagnosis aspergillosis. [18]. 
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