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Abstract

Nocardia infections have been reported to occur in immunocompromised patients. Early diagnosis and
therapeutic intervention are especially important for disseminated nocardiosis because of its high mortality
rate. A case of disseminated nocardiosis after allogeneic hematopoietic stem cell transplantation, which was
promptly treated after identification of the organism by genetic analysis, is presented. A 43-year-old man
was diagnosed with T-cell prolymphocytic leukemia and underwent allogeneic hematopoietic stem cell
transplantation. Subsequently, during long-term prednisolone administration for chronic graft-versus-host
disease, he developed mass lesions throughout his body at 1033 days after transplantation. Pus culture and
genetic testing of the parotid mass showed Nocardia farcinica, which improved with treatment with
sulfamethoxazole, trimethoprim, and imipenem cilastatin, and there has been no recurrence. When
multiple mass lesions occur after hematopoietic stem cell transplantation, and the diagnosis is difficult,
disseminated nocardiosis should be included in the differential diagnosis, and appropriate laboratory testing
and treatment should be performed.
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Introduction

Nocardiosis is an infectious disease caused by gram-positive aerobic actinomycetes, which can affect the
skin, respiratory tract, central nervous system, and other organs [1-3]. Although relatively rare,
approximately 60-70% of nocardiosis cases are reported to occur in immunocompromised patients [4,5].
There are scattered reports of nocardiosis being diagnosed after hematopoietic stem cell transplantation
(HSCT) in other countries, but few in Japan [3,6,7]. One of the major complications of allogeneic HSCT is
graft-versus-host disease (GVHD), which can present with a variety of symptoms [8]. Infections, including
nocardiosis, can also sometimes be systemic in their manifestations. However, GVHD and infections each
require different forms of treatment. Therefore, differential diagnosis is extremely important. Early
diagnosis and therapeutic intervention are critical because of the high mortality rate of disseminated
nocardiosis [3,9], but identification of the organism is still difficult.

A case of disseminated nocardiosis after allogeneic HSCT, in which genetic analysis was used to identify the
organism, and appropriate treatment could be selected, is presented.

Case Presentation

A 43-year-old man was diagnosed with T-cell prolymphocytic leukemia (T-PLL). He received allogeneic
HSCT from an human leukocyte antigen (HLA)-matched related donor. The number of CD34-positive cells

infused was 3.76XI06/kg and neutrophil engraftment was achieved at Day 17 after transplant. The GVHD

prophylaxis included cyclosporine (CsA) and methotrexate (MTX) at a dose of 5 mg/m2 on Days 1, 3 and 6,
and no acute GVHD was observed. CsA was discontinued on Day 110 due to renal dysfunction possibly
caused by CsA. At the same time, prednisolone (PSL) 60 mg/day (1 mg/kg) was started for liver dysfunction
and an oral mucosal disorder possibly caused by chronic GVHD. The symptoms improved, but it took three
years to taper PSL to 10 mg/day. The combination of sulfamethoxazole and trimethoprim (TMP-SMX) was
given at a dose of 480 mg once daily, two days a week, to prevent Pneumocystis jirovecii pneumonia. Renal
dysfunction appears to be primarily a side effect of CsA. He also had diabetes mellitus associated with
steroid use.

Three years after allogeneic HSCT, scleroderma-like lesions were observed on the patient’s lower back and
abdomen. Chronic GVHD was diagnosed and treated with increased doses of PSL (50 mg/day) and
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mycophenolate mofetil (MMF), but it was refractory to treatment. Furthermore, rituximab was added, but
the symptoms did not improve. Subsequently, he became aware of a parotid mass, pain in his right eye, and
polyopia. The patient was admitted to our hospital for close examination and treatment.

On admission, the patient had a fever (37.6 °C) and was slightly hypertensive (136/92 mmHg), but his pulse
rate was normal (75 bpm). On physical examination, diplopia during upward gaze was seen along with right
eye pain. A 2-cm mass with redness was palpable in the right parotid region. Breath sounds were clear.
Subcutaneous induration and sclerema were present in the abdomen and both lower legs. There was swelling
with heat on the extensor aspect of the right thigh, and superficial lymph nodes were not palpable.
Laboratory tests on admission showed a leukocyte count of 8.3x10%/L (normal range 3.3-8.6x 109), with
markedly increased neutrophils (94%), and the lymphocyte count was 249/L. The hemoglobin concentration
was 10.3 g/L (normal range 13.7-16.8), and the platelet count was 135x 10%/L (normal range 158-348). On
blood chemistry analysis, the serum C-reactive protein (CRP) concentration was 2.5 mg/dL (normal range
0.00-0.14), and he had hypogammaglobulinemia [IgG 3.30 g/L (normal range 8.61-17.47), IgA 0.20 g/L (0.93-
3.93), and IgM 0.20 g/L (0.33-1.83)]. Procalcitonin, B-D-glucan, and aspergillus antigen were all negative

(Table ).
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CRP 2.5 mg/dL
Immunology
IgG 33 glL
IgA 0.2 glL
IgM 0.2 gL
Procalcitonin negative
B-D-glucan negative
Aspergillus antigen negative

TABLE 1: Laboratory findings on admission

WBC, white blood cell; Stab, stab neutrophil; Seg, segmented neutrophil; Mono, monocyte; Lymph, lymphocyte; RBC, red blood cell; Hb, hemoglobin; Ht,
hematoclit; MCV, Mean corpuscular volume; APTT, activated partial thromboplastin time; PT-INR, prothrombin time-international normalized ratio; TP, total
protein; Alb, albumin; AST, aspartate aminotransferase; ALT, alanine aminotransferase; LDH, lactate dehydrogenase; BUN, blood urea nitrogen; Cre,
creatinine; UA, uric acid; Na, sodium; Cl, chlorine; K, potassium; T-Bil, total bilirubin; CRP, C-reactive protein; IgG, immunoglobulin G; IgA,
immunoglobulin A; IgM, immunoglobulin M

Computed tomography (CT) showed masses in the right parotid region, right orbit, right scapula, and left
gluteal region. Multiple pulmonary nodules were also found (Figure 1).

FIGURE 1: Computed tomography findings on admission.

In addition to mass lesions in the right parotid gland area (A) and right orbit (B), the image shows swelling of the
right levator scapulae muscle (C) and left gluteal muscle (E). Multiple pulmonary nodules (D) can also be seen.

After admission, in addition to diplopia and right eye pain, pain in the left thigh worsened, and walking
became difficult. CRP increased to 25.7 mg/dL along with high fever. Needle biopsies of the right levator
scapulae and left gluteal muscles were performed 14 days after admission for close examination. Pathology
results were class II, with a neutrophilic inflammatory picture with eosinophils. The results ruled out the
recurrence of leukemia but did not identify a cause of infection. Since multiple nodular shadows were
observed in the lungs, fungal infection was suspected, and voriconazole (VRCZ) was administered. The
possibility of bacterial infection was also considered, and ceftazidime (CAZ) and meropenem (MEPM) were
given. This resulted in the resolution of the fever and reduction of pain in the left thigh several days later,
and CRP decreased to 2.0 mg/dL (Figure 2).
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FIGURE 2: The clinical course after admission.

Improvement of symptoms derived from disseminated nocardiosis and changes in C-reactive protein (CRP) levels
are shown.

CAZ: ceftazidime, MEPM: meropenem, IPM/CS: imipenem cilastatin, TMP-SMX: sulfamethoxazole and
trimethoprim, VRCZ: voriconazole, LVFX: levofloxacin, IVIG: intravenous high-dose immunoglobulin therapy

A needle biopsy of the mass in the left parotid region performed 26 days after admission showed drainage of
pus, and culture of the pus showed branched gram-positive bacilli, which led to suspicion of nocardiosis.

To identify the species of Nocardia, molecular biologic analysis was performed using 16S ribosomal RNA (16S
rRNA) gene sequencing, and the 16S rRNA sequence was determined by direct sequencing of polymerase
chain reaction (PCR) products. The obtained 1,482 bp sequences were analyzed using EzTaxon, resulting in
two strains with more than 99.0% 16S rRNA sequence similarity (Nocardia (N) kroppenstedtii): 99.93%, N.
farcinica: 99.86%]. Although the 16S rRNA-based classification could not classify the above two strains, they
could be differentiated by their growth at 37 °C. N. kroppenstedtii is characterized by growth at 37 °C,
whereas N. farcinica is characterized by no growth at 37 °C. The strain obtained from the pus culture was
identified as N. farcinica because it did not grow at 37 °C (Figure 53).

2024 Anan et al. Cureus 16(4): €58489. DOI 10.7759/cureus.58489 40of7


https://assets.cureus.com/uploads/figure/file/959430/lightbox_235a0e70f72111eeab5de3cbbc02779d-Figure-2-revise.png
javascript:void(0)

Cureus

Part of SPRINGER NATURE

FIGURE 3: Stained image of pus.

A puncture culture from a right parotid mass shows branched gram-positive rods (A), which are positive for
Kinyoun staining (B) and suspected to be Nocardia spp. (original magnification x1000).

The only target organ of the patient's chronic GVHD was the skin, which was predominantly sclerosing
changes and lichen planus-like rash. The severity of his chronic GVHD was moderate, with a score of 2
(around 30%) as calculated by the percentage of the body surface area. At the time, the PSL dose was
increased in anticipation of possible improvement with immunosuppressive drugs, but in retrospect, the
progression of the disease was presumably irreversible, and prompt reduction of the PSL dose after the
diagnosis of disseminated nocardiosis did not result in exacerbation of chronic GVHD.

CRP elevation and high fever, which had been relieved by MEPM and VRCZ, worsened again. TMP-SMX (960
mg daily) and imipenem cilastatin (IPM/CS) were started. Despite occasional fever and elevated CRP, the
lesions gradually shrank on CT, and ocular pain and diplopia improved after about three months of TMP-
SMX and IPM/CS treatment. After discontinuation of IPM/CS, the patient was switched to taking TMP-SMX
and levofloxacin (LVFX) (Figure 2). After one year and two months of continuous treatment following the
diagnosis of disseminated nocardiosis, the drug was discontinued, and there has been no recurrence.

Discussion

Herein, we describe a case of disseminated nocardiosis after allogeneic HSCT in which 16S rRNA sequencing
was used to identify the organism, which facilitated the selection of appropriate antibiotics and cure of
disseminated nocardiosis.

Nocardia are aerobic gram-positive rods belonging to the actinomycetes order Nocardiaceae, and they are
widely distributed in soil. N. asteroides is frequently isolated from clinical specimens, but N. farcinica, N.
nova, N. brasiliensis, and N. otitidiscaviarum have also been isolated as causative organisms [1,2]. Of Nocardia
spp., N. farcinica is the most virulent, and it is reported to cause disseminated lesions in the brain and other
parts of the body [1,3]. The mortality rate of disseminated nocardiosis due to N. farcinica is as high as 39%
[10]. The respiratory tract is the most common site of infection, but infection can occur in any organ,
including the skin, central nervous system, and soft tissues [3,11]. Because lesions present with various
findings on imaging, including infiltrative shadows, nodular/tumor shadows, and abscess patterns, it is
difficult to distinguish the species of bacteria based on clinical symptoms and imaging findings alone [3,12].

When there was a strong focus on orbital lesions prior to the diagnosis of nocardiosis in the present case, the
differential diagnosis was recurrence of T-PLL as lymphomatous lesions or the development of post-
transplant lymphoproliferative disease, although atypical in timing. If so, the treatment of choice would
likely have been early reduction of immunosuppressive drugs or donor lymphocyte infusion, which would
have exacerbated the GVHD. Diagnosis requires detection of the bacteria at the site of infection, but
Nocardia spp. are slow-growing, requiring several weeks in culture, and are often missed because they are
decolorized by the usual Ziehl-Neelsen staining [13]. An important test in diagnosis is the identification of a
branched form of the organism that is positive for Gram and Kinyoun staining of specimens collected from
the lesion site, but recently genetic testing using 16S rRNA has enabled early confirmation of the diagnosis
[14].

Since the susceptibility to antimicrobial drugs varies with the species, the identification of causative
organisms and their susceptibility is crucial in the treatment of the disease. Regarding the treatment of
Nocardia infections, TMP-SMX is the first-line therapy and the therapeutic dose of TMP-SMX for
disseminated nocardiasis is 15 mg/kg TMP equivalent. The duration of treatment is usually 6-12 months,
with brain abscesses and immunocompromised states requiring a minimum of 12 months of administration.
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In cases where a high mortality rate is expected, combination therapy may be used with TMP-SMX and
amikacin, MEPM, IPM/CS, or ceftriaxone, etc. [15,16]. In the present case, IPM/CS and LVFX were used in
addition to TMP-SMX for the treatment of disseminated nocardiosis, resulting in no subsequent recurrence.

Conclusions

A case of disseminated nocardiosis after allogeneic HSCT in which the organism was identified by 16S rRNA
sequencing and cured with antibiotics was reported. Because of the high mortality rate of disseminated
nocardiosis, early definitive diagnosis and therapeutic intervention are important, but imaging diagnosis is
difficult. Genetic testing using 16S rRNA is useful for early diagnosis and treatment. Accurate identification
of the species and susceptibility testing should be performed whenever possible since antimicrobial
susceptibility varies depending on the bacterial species. Nocardiosis should also be kept in mind when
multiple lesions are present in patients after HSCT and diagnosis is difficult.
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