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Abstract
BACKGROUND
Ralstonia is a Gram-negative non-fermentative bacterium widespread in nature, and includes four species, Ralstonia pickettii, Ralstonia solanacearum, Ralstonia mannitolilytica, and Ralstonia insidiosa, which were proposed in 2003. Ralstonia is mainly found in the external water environment, including municipal and medical water purification systems. This bacterium has low toxicity and is a conditional pathogen. It has been reported in recent years that infections due to Ralstonia are increasing. Previous studies have shown that most cases of infection are caused by Ralstonia pickettii, a few by Ralstonia mannitolilytica, and infections caused by Ralstonia insidiosa are rare.

CASE SUMMARY
A 2-year-old Chinese child suffered from intermittent fever and cough for 20 d and was admitted to hospital with bronchial pneumonia. Bronchoscopy and alveolar lavage fluid culture confirmed Ralstonia insidiosa pneumonia. The infection was well controlled after treatment with meropenem and azithromycin.

CONCLUSION
Ralstonia infections are increasing, and we report a rare case of Ralstonia insidiosa infection in a child. Clinicians should be vigilant about Ralstonia infections.
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[bookmark: OLE_LINK81]Core Tip: Ralstonia is a rare type of conditionally pathogenic bacterium found in nature, and its infection incidents have been increasing in recent years. We describe a 2-year-old male baby, who was diagnosed with Ralstonia insidiosa infection after culture of alveolar lavage fluid. The infection was controlled with a combination of two antibiotics. Our report adds to the case reports of rare Ralstonia insidiosa infections and warns doctors to be aware of this rare infection.

INTRODUCTION
Ralstonia is a non-fermentative species widespread in nature, it is a Gram-negative bacterium, which was first isolated in 1973 and incorporated into Burkholderia (Burkholderia pickettii and Burkholderia solanacearum). The genus Ralstonia was named separately in 1995 by Yabuuchi et al[1], and it includes Ralstonia pickettii, Ralstonia solanacearum, Ralstonia mannitolilytica, and Ralstonia insidiosa, which were newly introduced in 2003[2]. Ralstonia reproduces in wet conditions and can survive long-term in harsh environments, mainly in external water environments, including municipal water and medical water purification systems[3,4]. Previous reports indicated that the bacterium was less virulent and was an opportunistic pathogen. However, human infections with Ralstonia without exposure to a contaminated solution are rare, thus the bacterium was not considered a major pathogen[5].
However, the incidence of Ralstonia infection is increasing in recent years. Previous studies have shown that most cases of infection are caused by Ralstonia pickettii, and a few by Ralstonia mannitolilytica; these pathogens can cause bloodstream infections, pneumonia, prostatitis, and many other diseases[6]. Ralstonia pickettii, has been isolated from various clinical specimens, such as sputum, blood, infected wounds, urine, ears, nasal swabs, and cerebrospinal fluid[5].
Ralstonia insidiosa is a new species proposed in 2003[7], which is closest to Ralstonia pickettii, and it has been reported to be isolated from the respiratory tract of patients with cystic fibrosis. In addition, Ralstonia insidiosa has been detected in water distribution and laboratory-purified water systems[8]. However, due to the low incidence of this bacterium infection and insufficient clinical awareness, reports of Ralstonia insidiosa infection are infrequent.

CASE PRESENTATION
Chief complaints
A boy aged 2 years and 6 mo presented with intermittent fever and cough for 20 d and attended hospital on January 27, 2019.

History of present illness
The child had a fever without apparent cause which started 20 d previously. His fever was persistent, with yellow-colored sputum but no blood-stained sputum. The clinical diagnosis was bronchial pneumonia, and azithromycin, erythromycin and other drugs were administered for 19 d, and the effect was not satisfactory. On admission, the child still had a fever, and cough with sputum.

History of past illness
The child had previously been physically fit. Family members denied contact with contaminated water in the endemic area or history of surgery and invasive procedures.

Personal and family history
The child was gravida 1, para 1, delivered by cesarean section at term, and had no history of related infections, infectious diseases, or history of genetic diseases in the family.

Physical examination
[bookmark: _Hlk106196928]The child’s weight was 16 kg, height 91 cm, admission temperature 39.6 °C, pulse rate 120 bpm, and respiratory rate 28 breaths/min. He had good nutritional status, normal development, no rash on the skin or mucous membranes throughout the body, no pharyngeal hyperemia, and no enlargement and purulent discharge of tonsils, and superficial lymph nodes in the entire body were not palpable. Breath was regular and orderly, breath sounds in both lungs were rough, and crackles could be heard. The heart rhythm was aligned. Pericardial rub, additional heart sounds, and pathological murmur were not heard on auscultation. The abdominal examination was normal. The liver, gallbladder and spleen were not palpable, percussion pain in both kidney areas was negative, and neurological examination was normal.

Laboratory examinations
On January 27, 2019, routine blood tests showed white blood cell count (WBC) 7.15 × 109/L, neutrophil (NEU) 59.90%, lymphocyte (LYM) 31.20%, monocyte (MON) ratio 8.50%, red blood cell count (RBC) 4.37 × 1012/L, platelet (PLT) count 159 × 109/L, abnormal LYM (YX) < 10%, and high-sensitivity C-reactive protein (hs-CRP) < 0.50 mg/L.
On January 28, 2019, procalcitonin was < 0.1 ng/mL, immunoglobulin A 0.693 g/L, and complement C3 0.720 g/L. No abnormalities were found in myocardial enzymes, liver and kidney function, and various viral antibody tests. Tuberculosis antibodies, antinuclear antibodies, rheumatoid factor detection and the anti-O test were normal.
On January 30, 2019, thyroid function tests showed T3 0.877 nmol/L, T4 52.92 nmol/L, free triiodothyronine 2.39 pmol/L, free thyroxine 9.43 pmol/L, A-thrombopoietin 96.34 IU/mL, and A-thyroglobulin 328.80 IU/mL.
On February 1, 2019, routine blood tests showed WBC 7.60 × 109/L, NEU 45.80%, LYM 36.70%, MON 8.30%, RBC 4.45 × 1012/L, PLT 253 × 109/L, and hs-CRP 11 mg/L, and D-dimer 932 μg/L. Fungal-D glucan was higher than 162 pg/mL (normal values were < 100.5 pg/mL). No abnormalities in tuberculosis-infected T cells and respiratory virus antibodies were detected.
On February 2, 2019, a blood culture was tested on the next day after admission, and the result was negative on the 7th d.
On February 4, 2019, routine blood tests showed WBC 6.42 × 109/L, NEU 38.64%, LYM 51.44%, MON 6.24%, RBC 4.20 × 1012/L, PLT 277 × 109/L, and hs-CRP < 0.50 mg/L.
On February 7, 2019, routine blood tests showed WBC 6.61 × 109/L, NEU 47.44%, LYM 39.34%, MON 8.04%, RBC 4.39 × 1012/L, PLT 272 × 109/L, and hs-CRP < 0.50 mg/L.
According to the “National Clinical Laboratory Operating Procedures” compiled by the Department of Medical Administration, Ministry of Health, China, The usual WBC count range is (4.0-10.0) × 109, the normal value for the percentage of NEUs is 50%-70%, the normal value for the LYM percentage is 20%-40%, the normal value of the percentage of monocytes is 3%-8%, the normal value of RBCs is (3.5-5.5) × 1012/L, the normal value of PLTs is (100-300) × 109/L, the normal value for the hypersensitive CRP is 0-3 mg/L.

Imaging examinations
Computed tomography (CT) scanning of the lungs was performed, with the following findings. 
On January 27, 2019, the texture of both lungs was enhanced, the bronchial vascular bundle was thickened and disordered, multiple fuzzy cord shadows were seen, and the lower lobe of the right lung showed patchy dense opacity, with smooth edges and an uneven internal density (Figure 1A).
On January 31, 2019, compared with the previous CT images on January 27, 2019, the density of the lower lobe of the right lung had increased significantly, the edges were blurred, and an irregular cavity was seen inside. A small amount of fluid was noted in the right thorax (Figure 1B).

FINAL DIAGNOSIS
The patient was eventually diagnosed with Ralstonia insidiosa pneumonia.

TREATMENT
The patient was started on conventional empirical medication with amoxicillin sodium-clavulanate potassium 30 mg/kg 3 times daily and adenosine monophosphate 5 mg/kg once a day. On the third day of admission, the child had increased fever and was given meropenem 20 mg/kg 3 times daily and immunoglobulin 1 g/kg once a day intravenously. Subsequently, meropenem 20 mg/kg was administered 3 times daily combined with azithromycin 10 mg/kg once a day. Based on the timeline of the onset of the infection, a chart of the child’s fever trend (Figure 2) and WBC count (Figure 3) was prepared for comparison.

OUTCOME AND FOLLOW-UP
The child has been followed up, and no disease recurrence has been observed. A pulmonary CT performed 42 d after discharge on March 21, 2019, showed texture enhancement in both lungs. The lower lobe of the right lung showed patchy and cord-like high-density opacities with blurred edges (Figure 1C).

DISCUSSION
With regard to Ralstonia infections, a review of previous literature showed that the majority of cases were nosocomial infections, with evidence that Ralstonia enters the hospital environment primarily through a contaminated water supply system[9]. Infections are primarily caused by contaminated solutions, including blood products, sterile water, saline, respiratory therapeutic fluids[10-13], and that the most common infected items are blood collection tubes, dialysis machines, and nebulizers, which may eventually lead to different diseases such as bacteremia, sepsis, respiratory infections, and pneumonia[14], with human infections unrelated to contaminated solutions being rare. Infections occur predominantly in weak or immunosuppressed individuals, mainly in the elderly or neonates who are immunocompromised.
The child in the present report was admitted to hospital with intermittent fever and cough for 20 d, with no history of surgery or invasive procedures which excluded contact with medical devices such as ventilators and dialysis machines. The child had a long course of the disease and received antibiotics for 19 d before admission to the hospital (exact dose was unknown). After admission, we ruled out febrile illnesses such as tuberculosis, infectious mononucleosis, Kawasaki disease, rheumatic fever, and epidemic hemorrhagic fever. Physical and chemical examinations showed lower values of immunoglobulin A, complement C3, and serum T3 and T4, suggesting that the child was immunocompromised. On admission, CT showed a patchy dense shadow in the lower lobe of the right lung. A blood culture was tested on the next day after admission, and the result was negative on the 7th d. This also made the diagnosis difficult. The child was initially considered to have lobar pneumonia and was given amoxicillin sodium-clavulanate potassium, immunoglobulin, and meropenem as empirical treatment against infection. The child’s condition did not improve, and a second CT scan showed a significant increase in the hyperdense shadow in the lower lobe of the right lung and a small amount of pleural effusion. The child was also tested for fungal-D glucan, which was higher than 162 mg/L. This also led us to consider the possibility of specific flora infectious pneumonia and fungal pneumonia at the time of diagnosis. As fungal pneumonia does not have characteristic imaging, bronchoalveolar lavage is used for diagnosis[15]. During follow-up, the child underwent bronchoscopy, and an alveolar lavage fluid culture was performed, which eventually confirmed the diagnosis of Ralstonia insidiosa infection based on the lavage fluid culture results.
Reliable therapeutic data on Ralstonia insidiosa infection are lacking. Studies related to drug resistance in Ralstonia insidiosa have shown that this bacterium is highly resistant to the aminoglycoside gentamicin and the β-lactam antibiotic aztreonam, with different drug resistance to ticarcillin-clavulanic acid mixtures[16]. Studies by Ryan and Adley[16] have shown that most Ralstonia strains are sensitive to carbapenem antibiotics. All isolates were sensitive to quinolones (ciprofloxacin and ofloxacin), tetracyclines (tetracycline and minocycline), cephalosporins (cefotaxime and ceftazidime), folate pathway inhibitors (meperidine/sulfamethoxazole) and uropipexicillin broad-spectrum-lactam antibiotics (piperacillin)[17]. Our patient, after 3 d of anti-infective treatment with azithromycin 10 mg/kg once daily combined with meropenem 20 mg/kg three times daily prior to the diagnosis of Ralstonia insidiosa infection, showed a significant reduction in fever and a significant improvement in clinical signs. Therefore, this regimen was continued for 4 d after diagnosis and the infection eventually improved and was controlled.

CONCLUSION
Ralstonia infections are becoming increasingly common in clinical practice. The reasons for this may be associated with the massive clinical use and partial misuse of antibiotics, the insidious nature of the bacterium, which is easily overlooked in the early stages of infection, and its multi-drug resistance, which makes the infection difficult to control. Our report presents a rare case of childhood Ralstonia insidiosa pneumonia. Clinicians should be vigilant about Ralstonia infections, especially in immunocompromised patients and those with a history of invasive procedures such as ventilators and dialysis machines.
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Figure Legends
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Figure 1 Computed tomography images. A: Computed tomography (CT) images of the lungs in the child on the 19th d of infection onset and the day of admission; B: CT scan of the lungs on day 4 after admission; C: CT scan of the lungs more than 1 mo after discharge.
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Figure 2 The body temperature in the figure is the highest daily body temperature of the child.
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Figure 3 A chart of the child’s fever trend and white blood cell count. The usual white blood cell count range is (4.0-10.0) × 109 according to the “National Clinical Laboratory Operating Procedures” compiled by the Department of Medical Administration, Ministry of Health, China.
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