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บทคัดย่อ 
	 บทน�ำ Achromobacter xylosoxidans เป็นเชื้อท่ีพบได้ในสิ่งแวดล้อมทั้งของชุมชนและโรงพยาบาล                 

มักก่อโรคในผู้ป่วยภูมิคุ้มกันบกพร่อง มีความสามารถในการดื้อยาสูง การรักษาจึงข้ึนกับแบบแผนความไวต่อ             

ยาปฏิชีวนะที่พบในเช้ือของผู้ป่วยแต่ละราย ในเดือนสิงหาคม พ.ศ. 2563 โรงพยาบาลแก้งคร้อพบผู้ป่วยติดเช้ือ 

Achromobacter xylosoxidans ในกระแสเลือด 1 ราย เป็นผู้ป่วยเพศชาย อายุ 50 ปีอาชีพท�ำนา สบูบหุรี ่ 20 ซอง-ปี            

มไีข้หนาวสัน่ 3 วัน หอบเหน่ือยมาห้องฉกุเฉนิโรงพยาบาลแก้งคร้อ ประวัติอดีตเคยป่วยด้วยวัณโรคปอดเสมหะบวก

ครั้งแรกใน พ.ศ. 2560 รักษาครบตามก�ำหนด แต่วัณโรคปอดกลับเป็นซ�้ำในเดือนพฤศจิกายน พ.ศ. 2561 ผู้ป่วย

กนิยารกัษาวัณโรค 6 สปัดาห์แล้วขาดการรกัษา ผลเพาะเชือ้วัณโรคจากเสมหะพบการดือ้ยาสเตรปโตมยัซนิ การเจบ็ป่วย 

ในครัง้น้ีผู้ป่วยมภีาวะทางเดนิหายใจล้มเหลวและตดิเช้ือในกระแสเลอืดจงึได้รับการใส่ท่อช่วยหายใจและยาปฏชิวีนะ

เซฟตาซิดิมทางหลอดเลือด ผลเพาะเลี้ยงแบคทีเรียจากเลือดขึ้นเชื้อ A. xylosoxidans ผลการรักษาผู้ป่วยเสียชีวิต 

จากภาวะทางเดินหายใจล้มเหลว สรุป การติดเช้ือวัณโรคปอดไม่มีหลักฐานว่าเพิ่มความเสี่ยงต่อการติดเชื้อ                     

A. xylosoxidans แต่การที่ผู้ป่วยมีภาวะหลอดลมโป่งพองจากการรักษาวัณโรคไม่เหมาะสมและมีแผลเป็นในปอด

อาจเพิ่มความเสี่ยงในการติดเชื้อที่ปอดและน�ำไปสู่การติดเชื้อในกระแสเลือดได้ การติดเชื้อ A. xylosoxidans แม้จะ

พบน้อย แต่อัตราการเสียชีวิตของผู้ป่วยสูง ในผู้ป่วยภูมิคุ้มกันบกพร่องท่ีมาด้วยการติดเช้ือควรตระหนักถึงเชื้อ            

ชนิดนี้ในการวินิจฉัยแยกโรคด้วย

ติดต่อผู้นิพนธ์ : ทศพร เจริญจิต														             อีเมล : drdhosaporn@gmail.com

Abstract
	 Introduction Achromobacter xylosoxidans can be found in both community and hospital environments. 

It can cause infection in immunocompromised patients and has many intrinsic characteristics that increase its 

likelihood of acquiring antibiotic resistance. Consensus guidelines on A. xylosoxidans treatment still remains 

a challenge; therefore, antibiotic choice must be considered by physician according to individual drug                 

susceptibility patterns. In August 2020, the reported case, 50-year-old Thai male farmer presented to the 
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emergency room of Kaeng Khro Hospital in Chaiyaphum, Thailand, after experiencing fever with dyspnea 

for 3 days. He was a smoker (20 pack-years). He had a history of smear-positive pulmonary tuberculosis 

first diagnosed in 2017 with treatment completed. He had experienced a relapse of pulmonary tuberculosis 

in November 2018. Mycobacterium tuberculosis grew from sputum culture revealed its resistance to                    

streptomycin. He had been lost to follow-up after 6 weeks of treatment. During this hospital course, he was 

diagnosed with acute respiratory failure and sepsis, and received endotracheal intubation and intravenous 

ceftazidime. Blood culture grew A. xylosoxidans with its antibiotic susceptibility pattern showing resistance 

to gentamicin, cefotaxime and ceftriaxone, and intermediate resistance to netilmicin. Despite treatment, he 

died due to respiratory failure. Conclusion there is no evidence showing that pulmonary tuberculosis increase 

the risk of A. xylosoxidans infection, but bronchiectasis from inadequate tuberculsosis treatment and                     

pulmonary scarring possibly increase the risk of the opportunistic infection in lung and blood stream. Although 

A. xylosoxidans infection is rare, it is clinically important because of its high mortality rate. In immunocom-

promised individuals presenting with infection, we should include A. xylosoxidans infection in the                          

differential diagnosis.
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Introduction
	 Achromobacter xylosoxidans is a non-              

fermentative gram-negative bacillus bacterium first 

described in 1971 by Yabuuchi and Oyama(1), based 

on seven chronic otitis media cases. A. xylosoxidans 

is particularly pathogenic in the immunocompromised 

hosts such as those affected by either solid(2) or               

hematologic(3) malignancy, chronic renal failure(4), or 

cystic fibrosis (CF)(5). A. xylosoxidans is reported to 

cause bacteremia(6-8), pneumonia, cellulitis(9), pyelo-

nephritis(10), ocular infections(11), osteomyelitis(12)  and 

endocarditis(13). The estimated prevalence of A. xy-

losoxidans infection is approximately 6% in cystic 

fibrosis patients of all age groups(14). Thus far, there 

has been no reports about A. xylosoxidans prevalence 

in other populations. A. xylosoxidans infection is rare 

but is clinically important because of high mortality 

rate. A. xylosoxidans bacteremia has an 80% mortality 

rate in neonates and a 30% mortality rate in adults. 

The mortality rate is 65% in patients with meningitis 

and pneumonia(6), and over 50% in patients with 

endocarditis. Treatment of endocarditis requires both 

surgery and a 6-week course of antibiotics, and has 

been reported to recur even after a full course of 

antibiotics(13). 

	 A. xylosoxidans bacteremia has been reported 

in an Indian female patient with sputum smear-positive 

pulmonary tuberculosis and diabetes(15). However, to 

the best of the author’s knowledge, there has been no 

previous case report of A. xylosoxidans infection 
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associated with pulmonary tuberculosis in Thailand.

Case report
	 A 50-year-old Thai man with a history of 

smoking 1-2 packs of cigarettes per day for 20 years 

presented at Kaeng Khro hospital. The patient was a 

farmer and lived in Chong Sam Mo sub-district, part 

of Kaeng Khro district. On August 3, 2020, the 

patient was admitted to the emergency room of the 

Kaeng Khro hospital due to fever with dyspnea for 3 

days before admission. On admission, his weight was 

42 kg, height was 170 cm, and body mass index 

(BMI) was 14.53 kg/m2. His body temperature, 

blood pressure, and respiratory rate, pulse rate, and 

oxygen saturation at room air were at 37.5oC, 100/60 

mmHg, 36 breaths/min, 116 beats/min, and 94% 

with accessory muscle use, respectively. Physical 

examination revealed the loss of temporal fat pad and 

decreased breath sound in the left lung with fine 

crepitation in both lungs. The patient was diagnosed 

as community-acquired pneumonia with acute respi-

ratory failure. He received endotracheal intubation and 

intravenous ceftazidime before being referred to             

another hospital. When he admitted in Chaiyaphum 

hospital he developed septic shock. He recieved             

intravenous ceftriaxone, intravenous normal saline 

solution and intravenous norepinephrine due to low 

blood pressure. The patient was admitted to that              

hospital for 1 day, then he refused treatment and was 

subsequently discharged against medical advice. He 

along with his relatives signed an informed consent. 

After the patient discharged, Tuberculosis clinic 

(TBC) of Chaiyaphum hospital called TBC of Kaeng 

Khro hospital for following up the patient. But he died 

of respiratory failure after a few days from dischaged.

	 The history of his pulmonary tuberculosis 

diagnosis and treatment are showed in table 1. His 

first episode of pulmonary tuberculosis was diagnosed 

in June, 2017. While the relapse occurred in No-

vember, 2018. In these 2 episodes he presented with 

the same symptom which was hemoptysis.

Table 1. History of patient’s previous pulmonary tuberculosis treatment

Date visited

Chief complaint

Present illness

Investigations

Diagnosis

Management

Treatment outcome

June 2017

Hemoptysis for one month

-Weight loss from 50 kg to 45 kg

-Low-grade fever

-AFB: positive

-Anti-HIV: non-reactive

Pulmonary tuberculosis, smear positive

2HRZE/10HE due to R induced jaundice

-Bodyweight increased to 47 kg

-Sputum AFB negative

November 2018

Hemoptysis for one week

Weight loss from 47 kg to 42 kg

-AFB: positive

-Sputum molecular test for tuberculosis: suscep-

tible to I and R

-Sputum culture for tuberculosis: susceptible to I, 

R, and E, resistant to S

Relapse pulmonary tuberculosis, smear positive 

with streptomycin-resistant

2SHE while awaiting tuberculosis culture result

The patient was lost to followup after 6 weeks of 

treatment due to relocating for work to another 

province

H=Isoniazid, R=Rifampicin, E= Ethambutol, Z=Pyrazinamide, S=Streptomycin, AFB=Sputum acid-fast bacillus
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	 From left to right: (a) 14/6/2017 before 

the first tuberculosis treatment; (b) 19/7/2018 

after receiving a complete course of the first pulmo-

nary tuberculosis treatment; (c) 1/11/2018 diag-

nosis of pulmonary tuberculosis relapse; (d) 

3/8/2020 at the time of admission to the Kaeng Khro 

hospital.

	 Investigations: This was done in Kaeng Khro 

hospital before patient sent to Chaiyaphum hospital. 

Complete blood count revealed 7,930 cells/mm3 white 

blood cells, composing of neutrophils (79%),               

lymphocytes (12%) and monocytes (9%). The pa-

tient’s hemoglobin level, hematocrit, and platelet count 

were at 9.5 g/dL, 30%, and 300,000 per microliter 

of blood, respectively. Hemoculture grew A. xylosox-

idans. Both bacterial isolation and antibiotic suscep-

tibility tests were performed by MALDI Biotyper on 

the patient’s blood. The sputum specimen quantity 

was inadequate for either bacteria or tuberculosis 

culture. His sputum was tested positive by acid-fast 

bacillus (AFB) stain. Anti-HIV antibody test was not 

performed. Chest radiography showed mediastinal shift 

to the left, along with cavitation and diffused consol-

idation in all lobes of the right lung. The left lung had 

a loss of volume due to traction bronchiectasis and 

multiple loculated lesions with air fluid levels.

Figure 1. Patient’s chest radiography images

Table 2. 	 Antibiotic susceptibility pattern of Achromobacter xylosoxidans, based on the European Committee on Antimicrobial 	

	 Susceptibility Testing guidelines

Antibiotic type

Amikacin

Cefipime

Cefotaxime

Ceftazidime

Cetriaxone

Ciprofloxacin

Gentamicin

Imipenem

Levofloxacin

Meropenem

Netilmycin

Piperacillin/tazobactam

Trimethoprim/sulfamethoxazole

Minimal inhibitory

concentration (MIC)

16

8

>32

4

>32

1

>8

1

1

≤0.5

16

≤8

≤1

Results

S

S

R

S

R

S

R

S

S

S

I

S

S
S=susceptible, R=resistant, I=intermediate 
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Discussion
	 Achromobacter xylosoxidans can be found 

in both community(16) and hospital environments, 

sometimes causing disease outbreaks(4). A. xylosoxidans 

has features, such as peritrichous flagella; it invades 

the host cells or cell membrane component and            

triggers the host immune response. Its capacity to 

survive in the human body is associated with its high 

iron-binding capacity and phosphate transport(17).

	 There are currently no consensus guidelines 

on the treatment of A. xylosoxidans infection, as this 

pathogen, even when acquired from a community 

source, has a high risk of antibiotic resistance(16). 

There are five groups of genes that code efflux pumps 

in A. xylosoxidans(18): major facilitator superfamily, 

multidrug and toxin extrusion, small multidrug                  

resistance, ATP-binding cassette, and resistance- 

nodulation-division genes. Estimated efflux pump 

genes in A. xylosoxidans is between 40-50, for 

example, AxyXY-OprZ(19) for aminoglycosides             

excretion. MacA and macB(20) are genes specific for 

macrolide excretion. It can produce both penicillin-             

binding protein2 and beta-lactamase, thus becoming 

resistant to both penicillin and cephalosporin. Given 

these characteristics, the choice of an antibiotic and 

treatment duration should be determined based on each 

patient’s drug susceptibility pattern and the exact 

location of the site of infection. In the previous case 

report of pulmonary tuberculosis and A. xylosoxidans 

pneumonia, the patient received intravenous                            

piperacillin-tazobactum for two weeks and recovered(15). 

This reported case received intravenous ceftazidime 

for empirical treatment of community-acquired pneu-

monia and died, despite the fact that A. xylosoxidans 

detected from blood culture was susceptible to                   

ceftazidime.

	 The patient was most likely acquired              

A. xylosoxidans from some community source, as he 

was a farmer with no known history of hospital             

admission in the previous 2 years. His health status 

was poor due to his extensive smoking history,                 

although there is no evidence to suggest that smoking 

increase the risk of A. xylosoxidans infection. In 

addition, the patient presented with characteristics 

consistent with those of cachexia, including loss of 

temporal fat pad and low BMI, suggesting malnutrition. 

He had previously been diagnosed with streptomycin- 

resistant pulmonary tuberculosis, for which he received 

inadequate treatment. Therefore his tuberculosis might 

have developed further drug resistance(21). The drug 

sensitivity profile could not be determined due to  

insufficient collection of sputum for Mycobacterium 

tuberculosis culture. His chest radiography showed 

pulmonary parenchyma resembled that of bronchiectasis 

patients; therefore, A. xylosoxidans was suspected 

from pulmonary source. There is no evidence that pulmonary 

tuberculosis increases the risk of A. xylosoxidans 

infection, but bronchiectasis as a result of inadequate 

tuberculosis treatment and pulmonary scarring might 

lead to infection by the same mechanism as in CF. In 

addition, patients with drug-resistant tuberculosis, as 

in this reported case, have a lower treatment success 

rate and a higher mortality compared with patients 

with drug-susceptible tuberculosis(22). Even though 

our patient was not at old-age or neutropenic, which 

are risk factors for mortality, he died of respiratory 

failure due to his poor lung condition. The antibiotic 

susceptibility pattern of A. xylosoxidans detected in 

this patient differed from those reported in previous 

studies(9, 18), and was resistant to fewer antibiotic types 

than previously reported cases(5, 20). A whole genome 

sequence study revealed that most A. xylosoxidans 
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infections are resistant to a broad range of antibiotics 

including aminoglycosides, cephalosporins, and              

penicillin(23). The whole genome sequencing on the 

A. xylosoxidans isolated from this patient was not 

performed due to limitation of resources.

Conclusion
	 A. xylosoxidans can be pathogenic in                

immunocompromised hosts and tends to be resistant 

to antibiotics. In immunocompromised individuals 

presenting with infection, A. xylosoxidans should be 

considered in the differential diagnosis of the causative 

organism. There are no standard treatment guidelines, 

and the choice of antibiotics depends on the drug 

susceptibility pattern. Pulmonary tuberculosis does not 

directly increase the risk of A. xylosoxidans infection, 

but infection may occur as a result of bronchiectasis 

in patients with inadequate tuberculosis treatment and 

pulmonary scarring.
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