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Dear Editor 

umerous challenges are often 
addressed during the practical phases of 
various studies, focusing on isolation and 
identification of filamentous bacteria such 

as Nocardia spp. as well as assessing their drug 
resistance patterns. Based on practical experience the 
authors have observed, this has greatly helped the 
authors in minimizing difficulties and tackling 
problems during research processes.  

Nocardia spp. are filamentous bacteria with 
ecological importance and clinical implications that 
are characterized by their unique morphologies and 
pathogenic potentials. These bacteria are primarily 
recognized for their partially acid-fast characteristics 
due to the presence of mycolic acids (MA) in their cell 
wall (CW) (1). Nocardiosis is a chronic infection caused 
by various species of Nocardia, which can manifest as 
pulmonary, cutaneous, cerebral and disseminated 
forms. These conditions primarily affect individuals 
with compromised immune systems (2). As previously 
stated, identification of filamentous bacteria, 
particularly species such as Nocardia, presents several 
challenges in laboratory settings. These difficulties 
originate from distinctive characteristics of 
filamentous bacteria and their particular growth 
needs, broad-spectrum drug resistance patterns, slow 

growth rates, and oxygen requirements as well as 
limitations of the current assessment methods (3).  

High species diversity within various genera of 
filamentous bacteria such as Nocardia is difficult and 
traditionally biochemical methods for their 
identification are imprecise and time-consuming, 
leading to delays in their detection and treatment (4). 
Another difficulty is associated with drug resistance 
variation of these bacteria. It is noteworthy that 
Nocardia spp. demonstrate various resistance 
patterns to various antimicrobials, affected by factors 
such as cell wall composition, environmental factors, 
and high diversity between the species, horizontal 
gene transfer, genetic mutation and production of 
numerous metabolites. This variability underscores 
the need for accurate susceptibility assessment to set 
the most effective treatments. In contrast, bacteria 
may demonstrate further well-defined resistance 
patterns, which facilitate detection and treatment 
schemes (5). Therefore, use of colorimetric methods 
such as microplate Alamar blue assay as a reliable 
inexpensive method for assessing antimicrobial 
susceptibility patterns of various Nocardia isolates is 
recommended.  The assay relies on the ability of living 
cells to reduce resazurin to resorufin. This reduction 
reveals cellular metabolic assay reliability and viability. 
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Alamar blue can continuously be monitored in 
cultures without interfering with cellular processes, 
making it an excellent tool for the real-time 
assessments (6). This method is highly efficient due to 
its simplicity and reliability, particularly in laboratories 
with limited resources (5, 7).  

Since Nocardia colonies resemble fungi in culture 
media, sequencing is required for their definitive 
identification. However, due to variability of the 
conserved region in Nocardia genome, it is necessary 
to use more than one pair of primers, which presents 
challenges such as designing of specific primers (8).  

Advanced molecular methodologies such as 
multilocus sequence analysis (MLSA) and whole 
genome sequencing (WGS) have been shown to 
improve the species discrimination. These techniques 
analyze multiple genetic markers; thus, providing a 
further reliable framework for identifying Nocardia 
spp., compared to traditional techniques (9). The 
Matrix-Assisted Laser Desorption/Ionization Time-of-
Flight Mass Spectrometry (MALDI-TOF MS) represents 
a significant advancement in identification of Nocardia 
spp., providing rapid reliable results that can enhance 
clinical decision-making. Integration of direct deposit 
techniques and updated databases likely improves its 
further uses, making it an essential tool in modern 
microbiology laboratories (10). Additionally, 
bacteriophages serve as promising tools for the 
identification of Nocardia spp. due to their specificity, 
rapid functionality and ability to differentiate these 
bacteria from closely related genera. Generally, this 
method enhances diagnostic accuracy and can 
facilitate timely treatments for the infections caused 
by these pathogens (11).  

In conclusion, laboratory diagnosis of Nocardia spp. 
is a complex challenge due to the bacterial non-
specific clinical characteristics, limitation of traditional 
culture methods and needs for advanced laboratory 
diagnostic techniques that may not readily be 
available. Therefore, further studies are necessary to 
better understand the antibiotic resistance nature of 
these bacteria. Studies should include assessment of 
drug resistance and its effects on conventional 

treatments, increasing the current knowledge of 
researchers and medical specialists as early detection 
of nocardiosis can help decrease complications 
associated with this severe chronic disease. 
Additionally, there is an urgent need for developing 
novel identification methods for these bacteria. This 
may include various comprehensive Omics 
knowledge-based studies; thereby, offering a further 
reliable identification framework, compared to 
traditional ones. 
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