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Background: Nocardia farcinica, a pathogen known for its strong pathogenicity, is frequently implicated in skin, central nervous 
system, and lung infections among immunosuppressed hosts, while intestinal nocardiosis is rare. We report the case of infectious 
diarrhea caused by N. farcinica in a child.
Case Presentation: A 19-month-old female child was admitted to the hospital with fever and diarrhea after the consumption of 
oranges. The etiological agent responsible for the diarrhea was identified through the examination of fecal smears using weak acid-fast 
staining and conducting fecal cultures. Whole-genome sequencing was employed to analyze the causative gene. Subsequent to a 5-day 
treatment regimen with amoxicillin-clavulanate at a dosage of 30 mg/kg every 12 hours, the child’s condition improved significantly, 
leading to an uncomplicated discharge.
Conclusion: This case illustrates the presence of intestine virulence factors in N. farcinica capable of causing diarrhea. The utilization 
of weak acid-fast staining in the examination of fecal smears is crucial for the accurate diagnosis of infectious diarrhea caused by 
Nocardia spp.
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Introduction
Nocardia are filamentous, aerobic, gram-positive bacteria that commonly cause pulmonary infections in immunosup-
pressed individuals and skin nocardiosis in those that are immunocompetent.1 N. farcinica, known for its pronounced 
pathogenicity, is frequently associated with infections affecting central nervous system, blood,2,3 as well as causing 
pleurisy4 and peritonitis.5 However, isolated abdominal or retroperitoneal nocardiosis has been reported, and liver 
abscesses6 and kidney abscesses7 are the most common infection site in intra-abdominal nocardiosis, and intestinal 
nocardiosis is rare. The route of Nocardia acquisition leading to abdominal remains unclear in most case reports.8 

Hematologic dissemination after pulmonary or percutaneous inoculation and direct abdominal inoculation have been 
suggested to occur.9 The occurrence of direct intestinal infection has not been reported at present. We report the case of 
infectious diarrhea caused by N. farcinica in a child.

Case Report
A previously healthy 19-month-old female child was hospitalized due to fever and diarrhea, which manifested a day after 
eating oranges. The child’s maximum recorded body temperature was 39.0°C. She presented with green watery stools 
devoid of mucus or pus (Figure 1a) and experienced moderate stool volumes exceeding 10 times a day. No symptoms of 
chills, convulsions or vomiting were observed. Physical examination revealed that the child had a body temperature of 
37.8°C, a heart rate of 120 beats per minute, a respiratory rate of 30 breaths per minute, moderate nutritional status, an 
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anemic appearance, an absence of rash and foveal depression, clear bilateral breath sounds, a soft abdomen without 
tenderness, active bowel sounds, and no other discernible abnormalities. The results of routine blood test indicated 
a white blood cell count was 14.21×109/L, a neutrophil rate was 62.9% and a lymphocyte rate was 29.6%. A routine stool 
test indicated 5–6 white cells/HP and 2–3 red blood cells/HP. The erythrocyte sedimentation rate was 32mm/h, and the 
C-reactive protein count was 22.8mg/L. The levels of IgA, IgE, IgM, IgG, ASO and RF were normal.

Gram staining of fecal smear showed gram-positive slender bacilli with non-uniform color (Figure 1b). The acid-fast 
staining results for the fecal smears were negative, while weak acid-fast staining yielded positive results (Figure 1c). The 
fecal sample was cultured on Columbia blood, MacConkey and Salmonella-Shigella agar (SS) plates for 48h. After this 
incubation period, there was no bacterial growth on MacConkey and SS plates; however, small, dry, non-hemolytic 
colonies were detected on Columbia blood plates (Figure 1d). The bacteria, identified as N. farcinica by MALDI-TOF 
MS (bioMérieux, Marcy-l’Étoile, France), were gram-positive rod-shaped organisms growing in a branch formation and 
exhibiting positive weak acid-fast staining. This bacterium was susceptible to linezolid, amikacin, trimethoprim- 
sulfamethoxazole (TMP-SMX), doxycycline, minocycline, imipenem, amoxicillin-clavulanate, ciprofloxacin, and moxi-
floxacin and resistant to ceftriaxone, clarithromycin, and tobramycin, as determined by the Sensititre Rapmyco 
Susceptibility Test (Thermo Fisher Scientific, Waltham, MA, USA).

The treatment regimen consisted of intravenous administration of amoxicillin-clavulanate at a dosage of 30 mg/kg 
every 12 hours for 5 days. After this treatment period, the child’s fever and diarrhea subsided, and both the blood white 

Figure 1 (a) Green watery stool specimen from the child; (b) Gram-positive slender bacilli with a non-uniform color fecal smear(Gram staining, 1000×); (c) Acid-fast 
staining portion weak-positive fecal smear(Weak acid-fast staining, 1000×); (d) Colony morphology after 48h incubation by fecal on Columbia blood plate.
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cell count and erythrocyte sedimentation rate returned to normal levels. Fecal white cell counts and cultures yielded 
negative results. Consequently, the child’s condition improved significantly, leading to an uncomplicated discharge.

The pathogenic genes were analyzed through whole genome sequencing which was performed by Personal 
Biotechnology Company (Shanghai, China) using the Nanopore PromrthION48 platform/Pacific Biosciences platform 
(Oxford, UK) and the Illumina Novaseq platform 6000 System (San Diego, CA, USA). Within the N. farcinica 
chromosome, numerous potential virulence-related genes were identified, including the mce operon, and the heat 
shock protein transcriptional repressor HspR, both recognized as virulence factors of Mycobacterium tuberculosis. 
Additionally, Catalases (KatG), superoxide dis mutases (SodA), and alkylhydroperoxidase (AhpD) were also identified, 
likely playing a role in the protection of the bacteria against reactive oxygen species produced by phagocytes. The strain 
was noted to carry six plasmids, with pNF1 (184,027 bp) and pNF2 (87,093 bp) encoding 160 and 90 kDa proteins, 
respectively. The remaining four smaller plasmids may have originated from Escherichia coli O157:H7 or Salmonella 
enterica subsp. However, it is unclear whether these plasmids are related to the observed diarrhea. The accession number 
of the sequences was CP133580, CP133581, and CP133582.

Discussion
Nocardia are ubiquitously present in soil, water and decomposing vegetation. Nocardia usually infects hosts through 
inhalation or inoculation through respiratory or dermal routes.10 While opportunistic Nocardia infections are prevalent in 
immunocompromised individuals, approximately one-third of cases arise in those without discernable underlying 
conditions.11 In immunocompetent individuals, nocardiosis often remains confined to the site of inoculation. The 
previous report suggests the occurrence of direct intestinal inoculation.9 In this case, the patient was a 19-month-old 
child who exhibited no immunodeficiency but had a history of consuming spoiled food. Therefore, we suspected that the 
diarrhea was caused by food contamination.

The patient presented with characteristic symptoms of diarrhea and was supported by laboratory markers. Our 
diagnosis is supported by the positive weak acid-fast staining of the fecal smear and positive fecal cultures for 
N. farcinica, while ruling out other pathogens. This is a unique case of diarrhea caused by Nocardia. The weak acid- 
fast staining of the fecal smear raised suspicion of Nocardia, which was subsequently cultured and identified as 
N. farcinica. This finding suggests a potential association between N. farcinica and acute diarrhea. However, it is 
important to recognize the limitations exist in accurately identifying Nocardia as the causative agent of diarrhea, which 
could lead to the oversight of certain pathogens. In the future, application of metagenomics next generation sequencing 
may facilitate the discovery of additional pathogens, leading to more definitive diagnoses.

Common antibiotics for Nocardia infections include TMP-SMX, linezolid, and amikacin.12 In this case, the decision 
to use amoxicillin-clavulanate for treatment was based on the patient’s young age, with the goal of minimizing potential 
side effects. After prompt treatment, the child rapidly recovered without any sequelae, indicating the diarrhea caused by 
food-derived Nocardia is responsive to antibiotic treatment and may even be self-limiting.

To confirm the identity of the virulence gene carried by this strain, we conducted an analysis of the causative gene using 
whole-genome sequencing. N. farcinica harbors several virulence genes, including the mce operons commonly found in 
actinomycetes, contributing to the pathogenicity of this bacterial group.13 Notably, M. tuberculosis antigen 85 family 
proteins, recognized as fibronectin-binding proteins, have been characterized, with N. farcinica containing 12 such protein.13

Typically, the published genomes of N. farcinica demonstrate the presence of at least two plasmids. Interestingly, the 
strain isolated from the child carried six plasmids, with four potentially originating from Escherichia coli O157:H7 or 
Salmonella enterica subsp. The potential correlation may arise from their presence in the gastrointestinal tract and the 
transmission of plasmids facilitated by Enterobacteriaceae. While no virulence genes were detected on these plasmids, it 
remains unclear whether their presence is associated with diarrhea. Therefore, it is crucial to focus on the potential 
dissemination of virulence and resistance genes through plasmid transmission.

In summary, Nocardia could be a potential cause of acute diarrhea. Conventional antibiotic treatment has proven to be 
effective against diarrhea caused by N. farcinica. Weak acid-fast staining of fecal smears is required for the diagnosis of 
infectious diarrhea. Additionally, the utilization of whole-genome sequencing greatly aids in the investigation of potential 
virulence factors.
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