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SUMMARY

Introduction Rhodococcus equi is a rare but clinically relevant opportunistic pathogen, primarily affecting
individuals with compromised cellular immunity. In people living with HIV/AIDS, it typically manifests as
severe pulmonary disease. The objective of this case series is to describe the clinical features, manage-
ment, and outcomes of Rhodococcus equi infection in three men with advanced HIV/AIDS.

Outlines of cases We retrospectively analyzed three cases of Rhodococcus equi infection treated between
2004 and 2011 at the Clinic for Infectious and Tropical Diseases, University Clinical Center of Serbia, in
Belgrade. All patients were men with CD4 counts below 50 cells/mL at the time of presentation. Clinical
symptoms included prolonged fever, productive cough, weight loss, and malaise. Pulmonary involvement
was universal, with radiological findings of necrotizing pneumonia or cavitary lung abscess. One patient
developed cerebritis as an extrapulmonary manifestation. Rhodococcus equi was isolated from sputum
in all three cases and from blood cultures in two cases. All patients required prolonged hospitalization
and combination antibiotic therapy, including macrolides, carbapenems, rifampicin, and trimethoprim-
sulfamethoxazole, with antiretroviral therapy introduction. Two patients achieved long-term clinical
stability, while one had persistently low CD4 count and detectable viral load due to adherence issues.
Conclusion Rhodococcus equi in patients with advanced HIV/AIDS may cause severe pulmonary or dis-
seminated disease. Early recognition, tailored antimicrobial regimens, and careful timing of antiretroviral
therapy initiation are critical to improve outcomes in this population.
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INTRODUCTION

Rhodococcus equi is an aerobic, Gram-positive,
partially acid-fast, non-spore-forming, faculta-
tively intracellular, pleomorphic coccobacillus
which was previously classified within the ge-
nus Corynebacterium [1]. Originally described
as a veterinary pathogen in foals in the 1920s,
Rhodococcus equi has since been identified in
a variety of environmental reservoirs and has
been implicated in zoonotic transmission [2].
Human infections are rare but have been in-
creasingly reported among immunocompro-
mised individuals with the capacity of causing
life-threatening conditions [1]. This pathogen
was reported in human for the first time in
1967, but since then has gained wider recog-
nition during HIV/AIDS epidemics in 1980s,
primarily due to its pulmonary manifestations
in patients with advanced immunosuppres-
sion [3]. In people living with HIV/AIDS,
Rhodococcus equi typically presents as a sub-
acute or chronic pulmonary infection, often
mimicking tuberculosis (TB) or Nocardia spp,
with radiological findings that include cavitary
lesions, consolidations, and abscess formation
[3]. In immunocompromised hosts, pulmonary
involvement occurs in up to 95% of cases, while
extrapulmonary dissemination - including
central nervous system (CNS) and soft tissue

involvement - can occur via hematogenous
spread [4]. The organism’s ability to survive and
replicate within macrophages contributes to its
pathogenicity and complicates treatment, often
requiring prolonged multidrug regimens [2].
The diagnosis is frequently delayed due to the
slow growth of the organism in cultures and re-
semblance to diphteroids on Gram stain which
is sometimes dismissed as commensal flora and
leads to misidentification, contributing to un-
derdiagnosis [3]. Moreover, treatment guide-
lines were developed in the pre-ART era and
still pose challenges due to intrinsic resistance
to many antibiotics, lack of standard regimens,
and complex interactions with antiretroviral
therapy (ART) [3].

CASE REPORTS

In this case series, we describe three male in-
dividuals living with HIV and advanced im-
munodeficiency who developed Rhodococcus
equi infections between 2004 and 2011. We
highlight their clinical presentations, microbio-
logical findings, therapeutic management, and
complications - including immune reconstitu-
tion inflammatory syndrome (IRIS) and neu-
rologic involvement — as well as long-term out-
comes. These cases emphasize the importance
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reporting 12-week-long symptoms
of progressive weight loss, dyspha-
gia, productive cough, and malaise.
Physical examination revealed oro-
pharyngeal candidiasis, generalized
lymphadenopathy, bilateral basal
crackles, splenomegaly, seborrheic
dermatitis, and hairy leukoplakia.
Thoracic computed tomography
(CT) scan demonstrated necrotiz-
ing pneumonia in the posterior right

Figure 1. Case 1;
thoracic computed tomography scan: (A, B) — approximately 3 cm below the tracheal bifurca-
tion, posteriorly on the right, involving the posterior half of the right hemithorax — an irregular,
infiltrative mass with heterogeneous structure and central necrosis; in the posterior caudal
supradiaphragmatic region, the pleural space is filled with fluid

Table 1. Antibiotic susceptibility testing results

hemithorax (Figure 1). Rhodococcus
equi was isolated from sputum
(growth at 4-6 days) while blood
cultures remained sterile (Table 1).
The patient was hospitalized twice.
During the first hospitalization
(21 days), he received erythromy-

- case1 | €1 | caces | cases | Case3 | Case3 cin, ciprofloxacin, trimethoprim-
Antibiotic o (SBJ;)?”i) Sputum | Blood | Sputum | Blood sulfamethoxazole, and terbinafine,
Penicillin G . - . . 2 2 resulti.ng in partiaI. pneumonia
Ampicillin F - i - R R resolution. He was discharged afe-
Amoxicillin - - . - 5 R brile and clinically stable, but ART
Amox + B-lactamase was not initiated due to unresolved
inhibitor R . . - . . insurance status. Twenty days later,
Piperacillin R - - R R R ART was started. After 15 days, the
Piperacillin-tazobactam . i i i i R patient developed fever, respiratory
Cefotaxime . - . . 2 2 symptoms, a.nd.fati'gue, requiripg a
Ceftazidime - - R R R second hospitalization. He received
Cefepime - : - - : - dual macrolide-fluoroquinolone
Ceftriaxone = s 5 5 5 = therapy for 53 days, with gradual im-
Cefuroxime N N i R - - provement. Pulmonary TB was ex-
Cefaclor - - - i R R cluded, ART was temporarily inter-
Meropenem S N S S S S rupted and later resumed, and IRIS
Imipenem S - S S S S was suspected but not confirmed.
Erythromycin S - S S S S The patient was discharged in good
Azithromycin R _ _ _ _ _ clinical condition. At follow-up, he
Clindamycin B _ s R R R remained alive, with CD4 count of
Chloramphenicol S B _ B S 5 190 and suppressed viral load at the
Vancomycin S - S S S S most recent check-up in 2024. The
Ciprofloxacin S - S S S 5 patient resided in an urban area and
Gentamicin - - B - S S reported no known occupational or
Amikacin R - S R S s environmental exposure risks, nor
Trimethoprim- 5 i . . . 5 any contact with domestic or farm
Sulfamethoxazole animals.

Rifampicin R - S R S
S - susceptible; R - resistant; - — not tested or not reported; sample types: sputum - respiratory sample; Case 2

blood - blood culture result

of early recognition, tailored antimicrobial strategies, and
careful timing of ART initiation in the management of
Rhodococcus equi infections in people living with HIV.

Case 1

A 40-year-old male was diagnosed with HIV in 1994
but did not seek medical care or initiate ART until 2004,
when he presented with advanced immunosuppression:

CD4 cell count was cells/mm?, viral load unavailable),

Srp Arh Celok Lek. 2025 Sep-Oct;153(9-10):484-489

A 43-year-old male was diagnosed
with HIV and Rhodococcus equi infection concurrently in
2004. At presentation, he was ART-naive with profound
immunosuppression (CD4: 4 cells/mm?, viral load not
available). He reported 12-week-long history of fever
higher than 38°C, hemoptysis, weight loss, and malaise.
Clinical examination revealed hepatomegaly and tachy-
cardia. Imaging revealed right-sided pulmonary infiltrates.
Rhodococcus equi was isolated both from blood cultures
and sputum (Table 1). During hospitalization, the pa-
tient developed sudden-onset right-sided hemiparesis.
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Figure 2. Case 2;

A - thoracic computed tomography: right-sided pulmonary infiltrates; B — brain magnetic reso-
nance imaging (MRI): coronal T2-weighted fluid-attenuated inversion recovery MRI showing a
hyperintense lesion in the left basal ganglia, consistent with cerebritis

Figure 3. Case 3;
thoracic computed tomography: (A, B) - the entire lower lobe of the right lung is occupied by
a large liquefied lesion containing air, measuring approximately 10 x 20 cm in cross-section - a
lung abscess; a small pleural effusion is visible in the right basal pleura

Brain magnetic resonance imaging (MRI) revealed a T2-
weighted imaging with a fluid-attenuated inversion recov-
ery hyperintense lesion in the left basal ganglia, without
mass effect, restricted diffusion, or contrast enhancement,
findings consistent with cerebritis, presumed to result from
septic embolic dissemination of Rhodococcus equi. Initial
antimicrobial therapy consisted of erythromycin, rifampi-
cin, and trimethoprim-sulfamethoxazole for 30 days, with
modifications according to clinical response and suscep-
tibility. ART was initiated during hospitalization. Lumbar
puncture revealed normal cerebrospinal fluid (CSF) find-
ings, and Rhodococcus equi was not isolated from CSF. A
follow-up brain MRI was not performed, as the patient
achieved complete neurological recovery without sequel-
ae. At follow-up, viral load remains undetectable, and the
latest CD4 count was 348 cells/mm?®. Considering socio-
epidemiological data, patient resided in an urban area and
reported no occupational or environmental exposure risks,
although had regular contact with domestic animals (poul-
try, swine, cats, dogs).

Case 3

A 32-year-old male was diagnosed with HIV in 2003 and
initiated ART which he discontinued in 2008. In 2011, he
was presented at our Clinic due to eight weeks of progres-
sive cough, dyspnea, diarrhea, weight loss, and fever up
to 39°C. At that moment, CD4 count was 5 cells/mm?,
and HIV viral load was 138,531 copies/mL. Examination

‘ DOI: https://doi.org/10.2298/SARH250629065G

revealed tachycardia, hepatospleno-
megaly, and crepitations in the right
thorax. Chest CT revealed complete
involvement of the lower lobe of the
right lung with a massive cavitat-
ing abscess (10 x 20 cm), consistent
with necrotizing infection, with
air-fluid levels and associated right
pleural effusion. Bilateral zones of
consolidation were noted in the
middle right lobe and left lingula.
Both sputum and blood cultures
yielded Rhodococcus equi (Table 1).
Time to culture positivity was three
days from sputum and six days from
blood. Initial empiric antibiotics were
escalated over time due to lack of re-
sponse and complications, ultimately
including meropenem, imipenem,
rifampicin, trimethoprim-sulfa-
methoxazole, amikacin, tigecycline,
and metronidazole, alongside intra-
venous immunoglobulins. ART was
reinitiated during hospitalization,
and the total duration of antibiotic
therapy was 85 days. The patient
required pleural drainage for two
months. A pleural pneumothorax
and subcutaneous emphysema de-
veloped following active drainage,
complicated by secondary infection with Pseudomonas ae-
ruginosa and Klebsiella spp. Despite multiple complications,
the patient fully recovered after three months of hospital-
ization. The latest follow-up in 2024 showed CD4 51 cells/
mm” and viral load was 15,500 copies/mL, emphasizing
adherence issues. Similar to Case 1, the patient denied any
contact with animals or known environmental exposure
associated with Rhodococcus equi infection.

Ethics: This study was performed in line with the prin-
ciples of the Declaration of Helsinki and good clinical
practice. Approval was granted by the patients who signed
an informed consent for participation in this case report
series. Signed form available upon request.

DISCUSSION

Here we present three cases of Rhodococcus equi infection
in people living with HIV/AIDS with severe immunosup-
pression, treated at the Clinic for Infectious and Tropical
Diseases, University Clinical Centre of Serbia in Belgrade,
between 2004 and 2011. All three are men; the youngest is
33 and the oldest is 43, all Caucasian from Serbia. Without
other significant comorbidities, they have in common that
they had terminal immunodeficiency caused by HIV at
the time of clinical presentation in our clinic. Other data
in the literature also show that Rhodococcus equi mani-
fests in the stage of advanced immunodeficiency in people
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living with HIV/AIDS and that it is most common in men
[5]. Several case series, including an extensive review by
Yamshchikov et al. [6], have shown a higher incidence of
Rhodococcus equi infections in males, especially in people
living with HIV and transplant recipients. To our knowl-
edge, no study has systematically examined the potential
behavioral, biological, or healthcare-related factors that
could impact this sex distribution. Epidemiological data
are significant because they relate to contact with animals
that serve as the natural reservoir for Rhodococcus equi 7,
8]. Except for one, the other two of our patients did not
have a clear epidemiological risk when it comes to contact
with domestic/wild animals, occupational risk, or living
in a rural environment. Regarding the clinical presenta-
tion, in addition to AIDS-indicative conditions such as
oral candidiasis, seborrheic dermatitis, and oral hairy leu-
coplakia, our patients exhibited severe pulmonary involve-
ment: one developed necrotizing pneumonia with pleural
effusion, another presented with a lung abscess, and one
patient experienced an extrapulmonary neurological mani-
festation of Rhodococcus equi infection. The most com-
mon manifestations of Rhodococcus equi in patients with
AIDS, as described in the literature, are pulmonary [5].
Radiographic findings in our three patients — necrotizing
pneumonia with pleural effusion, with/or cavitation and
abscess — are consistent with common radiological features
of Rhodococcus equi pulmonary infection in people living
with HIV, as reported in the literature [5]. Although rare,
extrapulmonary manifestations of Rhodococcus equi in hu-
mans can be very divergent, and various organ and tissue
involvement has been reported in the literature, such as
osteomyelitis, pericarditis, brain abscesses, spleen, kidney
and liver abscesses, mesenteric lymphadenitis and colitis,
among others [4, 5]. One of the patients presented in our
paper had cerebritis as an extrapulmonary manifestation of
Rhodococcus equi infection. As far as neurological manifes-
tations of Rhodococcus equi infection are concerned, they
are rare, with only a few cases described in the literature to
date, including purulent meningitis and brain abscess [4].
The differential diagnosis in such cases is broad, covering
cerebral toxoplasmosis, tuberculous or pyogenic abscess,
cryptococcal or cytomegalovirus encephalitis, progres-
sive multifocal leukoencephalopathy (PML), primary
CNS lymphoma, neurosyphilis, and bacterial cerebritis.
A prospective study by Sawardekar et al. [9] with 150 HIV-
positive patients demonstrating CNS space-occupying
lesions demonstrated that the most prevalent etiologies
were tuberculomas (29.3%), toxoplasmosis (22.7%), PML
(17.3%), primary CNS lymphoma (15.3%), and brain ab-
scess (10%). The findings correspond with broader clinical
experience and are supported by a review by Sheybani et
al. [10], emphasizing the necessity of timely imaging and
empirical therapy due to the overlapping presentations of
CNS infections among people living with HIV. In such
situations, empiric antimicrobial and antiparasitic therapy
with adequate CNS penetration is typically necessary until
a definitive diagnosis is confirmed.

IRIS can be unmasking and paradoxical and can de-
velop during the initial period of antiretroviral treatment

Srp Arh Celok Lek. 2025 Sep-Oct;153(9-10):484-489

more often in deeply immunosuppressed individuals.
Typical IRIS diagnoses include TB, cryptococcosis, and
PML but practically any opportunistic infection can mani-
fest in the context of IRIS. To the best of our knowledge,
there have been no reports of Rhodococcus infection in the
context of IRIS, as described in one of our patients.

Isolation of Rhodococcus equi in our three patients was
predominantly based on sputum samples and blood cul-
tures. Depending on the clinical manifestations, cultiva-
tion of samples from bronchoscopy, CSE, pleural punctate,
ascitic fluid, as well as abscess aspirates, is also considered
[11].

The antibiotic treatment for the patients presented in
this paper consisted of trimethoprim-sulfamethoxazole,
macrolides, rifampicin and carbapenems, following initial
use of antimicrobial agents from other antibiotic classes.
The reason for polypharmacy in these cases was mainly
the use of initial empiric antibiotic therapy for patients
with severe pulmonary manifestations of AIDS, which
was subsequently adjusted based on culture and suscep-
tibility results (antibiogram). Rhodococcus equi can show
resistance to various antibiotics and can develop resistance
during treatment with only one drug [2]. To date, multiple
case reports and case series of Rhodococcus equi infection
in people living with HIV/AIDS have been published, de-
scribing various antibiotic regimens used in the therapeutic
approach [11].

The optimal drug regimen and duration of treatment
for Rhodococcus equi pneumonia have not been clearly
defined. For now, recommendations are usually based
on two-drug regimens, according to susceptibility test-
ing. Recommended choices usually include vancomycin,
meropenem, imipenem, macrolides, rifampicin, and levo-
floxacin [11]. Ranganath et al. [3] reported over 95% sus-
ceptibility of Rhodococcus equi to imipenem, vancomycin,
linezolid, rifampin, and clarithromycin. The majority of
patients described in their paper received two- or three-
drug combination therapy for 2-6 months with favorable
clinical response, and they concluded that imipenem and
vancomycin remain appropriate empiric treatment op-
tions for Rhodococcus equi. [3]. Torres-Tortosa et al. [12]
reported susceptibility rates of Rhodococcus equi as high
as 100% for vancomycin and amikacin, followed by 97.9%
and 97.6% for rifampicin and imipenem, respectively. Less
than half of isolates of Rhodococcus equi in the same study
(44.7%) were susceptible to trimethoprim-sulfamethoxas-
ole (co-trimoxazole) [12]. Considering the small number
of cases globally and the different geographic and clinical
settings in which diagnosis and treatment are carried out,
it is not surprising that a standard therapy for Rhodococcus
equi has not yet been established. Judging by the data from
the literature, a clearly defined consensus has not yet been
reached regarding the recommended antibiotic therapy for
Rhodococcus equi infection, nor its duration. Prolonged use
of combination antibiotic therapy, particularly regimens
containing macrolides, fluoroquinolones, and rifampicin,
has been associated with hepatotoxicity, QT interval pro-
longation, and gastrointestinal complications [13]. Among
these, Clostridioides difficile infection (CDI) represents a
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significant concern, especially in immunocompromised
patients. A recent systematic review noted antibiotic expo-
sure as the primary risk factor for CDI in diverse popula-
tions [14]. This potential complication requires awareness
during extended treatment, particularly in immunocom-
promised individuals. In addition, rifampicin is a potent
inducer of cytochrome P450 enzymes and can reduce
plasma levels of several antiretroviral agents, including
non-nucleoside reverse transcriptase and integrase inhibi-
tors [15]. Adjustments to ART may therefore be necessary
during concomitant use.

Rhodococcus equi is an emerging human pathogen, es-
pecially in immunocompromised individuals. Our cases
complement existing literature data on Rhodococcus equi
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UHdeKunje nsassane Rhodococcus equi Kop KacHUX npe3eHTepa ca XUB
UHPEKLMjoM — NpuKasu 60NECHMKA U TepanujCKu U3a30BU

WBaHa Mvn3nh'?, CHexaHa JoaHosuh?, Tatba Townh?, Joan Panun'2 Mapko Mapkosuh'?2
YHuBep3uTeTCKM KNMHYK LieHTap Cpbuje, KnuHika 3a nHdeKkTuBHe 1 Tponcke 6onecTu, beorpap, Cpbuja;

*YHusep3uTet y beorpapy, MeguumHckn akynrer, beorpap, Cpbuja;

*YHUBEP3UTETCKM KNMHIIKM LieHTap Cpbuje, Ofiembetbe 3a MeauLMHCKy Mukpobuonorujy, beorpag, Cpbuja

CAMETAK

YBopa Rhodococcus equi je pefak anu KNHUYKM 3HayajaH ornop-
TYHUCTWYKY NaTOreH Koju ce NPBEHCTBEHO jaBrba Kog 0coba ca
KomnpomuTtoBaHum henunjckum umyHuteTom. Kog ocoba Koje
xuBe ca XMB-om/cugom, Rhodococcus equi 06uYHO M3a3mBa
Telwke nHdekumje nnyha. Liusb oBor paga je Aa nprikaxe Knu-
HMYKe KapaKTepUCTUKe, Tepanmnjcke NPUCTyre N UCXOAe UH-
dekuuje n3assaHe Rhodococcus equi Kop TpojuLie MyLLKapaLa
ca y3HanpegoBanom XMB nHdekuujom.

Mpukas 6onecHnKa PeTpocneKkT!BHO Cy aHanu3npaHa Tpw
cnyyaja uHdekumje Rhodococcus equi, nedeHa y neprogy of,
2004. no 2011. roguHe Ha KnnHULmM 338 HGEKTUBHE 1 TPOMCKe
60necTvi YHUBEP3UTETCKOT KNMHUYKOT LieHTpa Cpbuje y beorpa-
ay. CBM nauujeHT 6unum cy mywkapuu, ca 6pojem CD4 henwja
ncnog 50/ul y TpeHyTKy npujema. JOMMHaHTHE KNNHMYKe Ma-
HUdecTaLuje yKIbyumBane cy npogy»eHy GbebpunHocT, NpoayK-
TMBAH Kallasb, rybuTaK TelecHe Mace 1 U3pakeHy MasiakcanocT.
Kog cBux je nHdekuuja nmana Telwky nnyhHy npeseHtauujy, y3
paAnonoLLKe Hanase TUNMYHe 3a HeKpoTu3yjyhy nHeymMoHujy
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WNK KaBUTaLMOHe ancuece. Ko jeaHor nauujeHTa pernctpoBsa-
Ha je 1 eKCTpanynMoHasiHa MaHudecTauuja y Bugy Luepebpu-
Tnca. Rhodococcus equi je ©3010BaH U3 ClyTyMa KOA CBa TpU
nauujeHTa, a U3 XeMOKynType Kopa fiBa. Jleuetrbe je 3axTeBaso
NPOAYXeHY XOCNUTaNM3aLmjy 1 KOMOUHOBAHY aHTUMUKPOOHY
Tepanujy, ykibyuyjyhn makponuge, kapbaneneme, pudamnu-
LIVIH 1 TPUMETONPUM-CyndameTOKCa30/, y3 aHTUPETPOBUPYCHY
Tepanujy. [Ba naumjeHTa cy nocTurna yropoyHy KnmHUYKY u
VIMYHOJTOLLKY CTabUNHOCT, AOK je KOA jefHor 3abenexeH TpajaH
nag CD4 henuja n nep3nCTeHTHa BUpeMMja YCIeq JloLle aaxe-
peHLuuje Ha aHTMPETPOBMPYCHY Tepanujy.

3akmyuak /Hdekumja u3asBaHa Rhodococcus equi kop ocoba
ca y3HanpegoBanom X/B nHdeKLmjom Mmoxe AOBECTU A0 TELLKe
nnyhHe 1 fucemmHoBaHe 6onectu. PaHo npeno3HaBatbe, age-
KBaTHa aHTUMMKPOOHa Tepanuja 1 NpaBoBPEMEHO 3amnoUnba-
tbe aHTUPETPOBUPYCHE Tepanuje KibyYHU Cy 3a MOBOJbaH NCXOA,.

KmyuHe peun: Rhodococcus equi; XVB; cvpa; onopTyHUCTAYKe
nHdekuyje; nnyhHa nHdeKuyja; aHTUMMKPOOHa Tepanuja
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