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Abstract 

The zoonotic potential of Rhodococcus equi represents a critical yet insufficiently quantified risk at the 

animal-human interface, particularly in regions where immunocompromised populations coexist with 

livestock production systems. This research assessed the transmission dynamics and risk factors for R. 

equi infections through a prospective case-control investigation conducted in Nairobi County, Kenya, 

between March 2021 and August 2023. The research enrolled 82 confirmed R. equi cases and 246 

matched controls from the same healthcare facilities. Epidemiological data were collected through 

structured interviews assessing occupational exposures, animal contacts, residential proximity to 

livestock operations, and environmental risk factors. Molecular typing of clinical and environmental 

isolates employed MLST to investigate potential transmission linkages. Inhalation of contaminated dust 

was identified as the predominant transmission route (38%), followed by direct contact with foals 

(25%) and ingestion of contaminated food (15%). Horses constituted the primary animal reservoir, 

accounting for 42% of identified source exposures. Occupational exposure to livestock environments 

(OR 4.8, 95% CI 2.2-10.5), residence within 500 meters of equine facilities (OR 3.2, 95% CI 1.5-6.8), 

and CD4+ count below 100 cells/μL (OR 8.5, 95% CI 3.8-19.2) were identified as independent risk 

factors. MLST revealed shared sequence types between clinical and equine environmental isolates from 

proximate locations. These findings provide epidemiological evidence supporting targeted risk 

reduction strategies for immunocompromised populations living in proximity to equine operations. 

 
Keywords: Zoonotic transmission, Rhodococcus equi, risk factors, one health, animal-human interface, 

equine exposure, immunocompromised, occupational health, aerosol transmission, case-control 
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Introduction 

The growing interface between immunocompromised human populations and livestock 

production systems in sub-Saharan Africa creates conditions uniquely favorable for the 

zoonotic transmission of Rhodococcus equi, yet the epidemiological determinants of this 

transmission remain poorly characterized in the African context. R. equi is a ubiquitous soil-

dwelling organism that achieves its highest environmental concentrations in soils 

contaminated with herbivore feces, particularly from horses, cattle, and other grazing 

animals. The organism's capacity to multiply to high densities in manure-enriched soils, 

combined with its resistance to desiccation and environmental stresses, facilitates 

aerosolization and inhalation exposure in occupational and residential settings proximate to 

livestock operations. 

This research aimed to assess the zoonotic transmission dynamics and risk factors for R. equi 

infections through a prospective case-control investigation in Nairobi County, Kenya, 

integrating epidemiological exposure assessment with molecular typing to establish 

transmission linkages between animal and human isolates. 

 

Materials and Methods 

Material 
This prospective case-control investigation was conducted at four healthcare facilities in 

Nairobi County, Kenya, between March 2021 and August 2023. Cases were defined as adult 

patients (≥18 years) with microbiologically confirmed R. equi infection (culture-positive or 
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PCR-positive from clinical specimens). For each case, three 

controls matched by age (±5 years), sex, and healthcare 

facility were selected from patients presenting with non-R. 

equi respiratory infections during the same period. The 

research protocol received ethical approval from the Nairobi 

Academy of Biomedical Sciences Institutional Review 

Board (Protocol: NABS/IRB/2021/ZD-034) and written 

informed consent was obtained from all participants. 

 

Methods 

Structured epidemiological questionnaires captured data on 

demographics, HIV status and CD4+ count, occupational 

history, residential proximity to livestock operations 

(measured by GPS coordinates), animal contact patterns, 

dust exposure history, travel history, and potential 

nosocomial exposures. Environmental sampling was 

conducted at identified exposure locations using soil 

collection from multiple sites and volumetric air sampling 

using Andersen cascade impactors. R. equi isolation from 

environmental samples employed selective medium (CAZ-

NB) with incubation at 30 °C for 48-72 hours. MLST typing 

of clinical and environmental isolates used the standard 

seven-locus scheme. Risk factor analysis employed 

conditional logistic regression with adjustment for potential 

confounders, reporting odds ratios with 95% confidence 

intervals. Attributable fraction calculations estimated the 

proportion of cases preventable through elimination of 

specific risk factors. 

 

Results 

The research enrolled 82 confirmed R. equi cases and 246 

matched controls. Among cases, 60 (73.2%) were HIV-

positive with a median CD4+ count of 68 cells/μL (IQR: 28-

142). The median age was 36 years (IQR: 28-48), and 52 

(63.4%) were male. The most frequently identified 

transmission routes were inhalation of contaminated dust 

(38%), direct contact with foals or horses (25%), ingestion 

of contaminated food or water (15%), occupational soil 

exposure (12%), nosocomial transmission (6%), and 

unknown or other routes (4%). 

 

Table 1: Risk factors for Rhodococcus equi infection: conditional logistic regression analysis 
 

Risk Factor Cases (n=82) Controls (n=246) Adjusted OR (95% CI) p-value 

CD4+ < 100 cells/μL 48 (58.5%) 18 (7.3%) 8.5 (3.8-19.2) <0.001 

Occupational livestock exposure 35 (42.7%) 32 (13.0%) 4.8 (2.2-10.5) <0.001 

Residence < 500m from equine facility 28 (34.1%) 35 (14.2%) 3.2 (1.5-6.8) 0.003 

Current smoker 22 (26.8%) 42 (17.1%) 1.8 (0.9-3.6) 0.092 

Manual soil contact (gardening/farming) 30 (36.6%) 48 (19.5%) 2.4 (1.2-4.8) 0.012 

Previous tuberculosis treatment 18 (22.0%) 28 (11.4%) 2.1 (1.0-4.5) 0.048 

 

 
 

Fig 1: Horizontal bar chart showing the relative frequency of identified transmission routes for Rhodococcus equi infections in the nairobi 

county cohort 

 

Table 2: Environmental Rhodococcus equi contamination levels at identified exposure sites 
 

Exposure Site Type Sites Sampled (n) R. equi Positive (%) Mean CFU/g Soil Virulent Isolates (%) 

Horse breeding farms 12 91.7% 4,250±1,800 72.5% 

Cattle grazing areas 8 75.0% 2,100±950 45.2% 

Periurban agricultural land 15 53.3% 850±420 28.6% 

Urban recreational parks 10 30.0% 320±180 15.4% 

Control (forest/wetland) 6 16.7% 85±45 8.3% 
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Fig 2: Donut chart illustrating the distribution of identified host species sources for Rhodococcus equi transmission to human cases 
 

Discussion 
This research provides the first comprehensive case-control 

assessment of R. equi transmission risk factors in an East 

African setting, identifying severe immunosuppression 

(CD4+ < 100 cells/μL, OR 8.5), occupational livestock 

exposure (OR 4.8), and residential proximity to equine 

facilities (OR 3.2) as the strongest independent predictors of 

infection. The identification of inhalation as the 

predominant transmission route (38%) is consistent with the 

aerobiology of R. equi, which achieves high airborne 

concentrations above soil surfaces enriched with herbivore 

manure, particularly during dry seasons when dust 

generation is maximal. 

The molecular evidence of shared MLST sequence types 

between clinical and environmental isolates from 

geographically proximate locations strengthens the 

epidemiological inference of local zoonotic transmission, 

transforming what has historically been a presumptive 

association into a molecularly supported connection. This 

One Health perspective emphasizes the interconnectedness 

of human, animal, and environmental health domains in the 

epidemiology of R. equi infections. 

 

One health framework applications 
The zoonotic transmission dynamics of R. equi exemplify 

the One Health paradigm, where disease prevention requires 

coordinated interventions across human medicine, 

veterinary medicine, and environmental management 

sectors. Practical applications include integrated 

surveillance systems linking veterinary R. equi case 

notifications with human clinical data, environmental 

monitoring programs at high-risk equine facilities, and 

cross-sectoral risk communication strategies targeting 

immunocompromised populations with identified animal 

contact or environmental exposure risks. 

 

Risk mitigation strategies 
Based on the identified risk factors, evidence-based risk 

mitigation strategies should include advising 

immunocompromised individuals to avoid occupational and 

recreational activities involving direct equine contact or 

exposure to horse farm environments, implementing dust 

suppression measures at equine breeding facilities located 

near residential areas, promoting awareness among HIV 

care providers regarding R. equi risk associated with 

environmental exposures, and considering R. equi 

prophylaxis or enhanced surveillance for severely 

immunosuppressed patients with unavoidable equine 

exposure histories. 

 

Conclusion 
The principal contribution of this research is the quantitative 

characterization of zoonotic R. equi transmission risk factors 

in an East African setting, demonstrating that severe 

immunosuppression, occupational livestock exposure, and 

residential proximity to equine facilities independently 

increase infection risk. Supporting evidence includes 

environmental contamination gradients showing 50-fold 

higher R. equi concentrations at horse farms compared to 

control sites, molecular linkages between clinical and 

environmental isolates through shared MLST profiles, and 

the identification of airborne dust inhalation as the 

predominant transmission route. The significance of these 

findings extends beyond R. equi epidemiology to the 

broader One Health framework, illustrating how 

urbanization, livestock intensification, and 

immunosuppressive disease epidemics converge to create 

novel zoonotic transmission opportunities. Open questions 

warranting further investigation include the seasonal 

dynamics of R. equi aerosol concentrations in tropical 

settings, the effectiveness of dust suppression interventions 

in reducing transmission, the potential role of non-equine 

livestock species as underrecognized R. equi reservoirs, and 

the cost-effectiveness of targeted screening programs for 

high-risk populations. 
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