1637

Chapter 175 - Melioidosis



David AB Dance 


INTRODUCTION

The term 'melioidosis' refers to infections caused by the Gramnegative bacillus Burkholderia (formerly Pseudomonas) pseudomallei, which is recognized increasingly as a public health problem in some tropical regions.[1] The considerable recent progress in our understanding of the pathogenesis of this infection and the sequencing of the bacterial genome contrast starkly with our poor knowledge of the epidemiology and distribution of the disease worldwide.[2] 

EPIDEMIOLOGY

The distribution of melioidosis is shown in Figure 175.1 . Most cases are diagnosed in South East Asia and northern Australia. The disease is probably under-recognized elsewhere (e.g. half the recent cases diagnosed in the UK originated from the Indian subcontinent). Imported infection is seen mainly in immigrants or soldiers serving in endemic areas, but occasionally occurs in tourists.

Burkholderia pseudomallei is a saprophyte found in soil and surface water, particularly rice paddies, in endemic areas. A closely related, arabinose-assimilating, avirulent organism, Burkholderia thailandensis, is similarly distributed, and may give rise to confusion, particularly in serologic tests. Humans and a wide range of other animals acquire infection from contact with soil (e.g. through rice farming), probably by inoculation or inhalation.[3] Recent clusters of infection in Australia have also been associated with contamination of potable water supplies. [2] Most cases present during the rainy season, when people are maximally exposed to the organisms in the environment.[3] [4] Animal-to-human and person-to-person spread, iatrogenic infection and laboratory-acquired infection have all been reported occasionally. All ages may be affected, with a peak from 40–60 years. Males are more often affected than females.[3] [4] 

PATHOGENESIS AND PATHOLOGY

The outcome of infection with B. pseudomallei depends on a balance between the virulence of the organism, the size of inoculum and the resistance of the host. Between 50% and 70% of patients who have melioidosis have predisposing underlying diseases, especially diabetes mellitus but also chronic renal disease, malignancy, immunosuppressive treatment (e.g. corticosteroids), liver disease, alcohol or drug abuse, pregnancy and cystic fibrosis.[3] [4] Interferon (IFN)-γ appears to play a key role in controlling the infection in experimental animals. Recent studies have shown that capsular polysaccharide is a major virulence determinant in B. pseudomallei, possibly by reducing intracellular killing.[5] Other potential virulence factors include lipopolysaccharide, a lethal exotoxin, various enzymes (lecithinase, lipase, proteases and acid phosphatase), type III secretion systems and a siderophore. Several of these appear to be encoded on 'pathogenicity islands', possibly acquired by horizontal transfer.[2] Intracellular survival of B. pseudomallei probably contributes to the recalcitrant nature of melioidosis.

Burkholderia pseudomallei causes localized abscesses or granulomas at the site of primary infection, depending on the duration of the lesion. Invasion of the bloodstream leads to sepsis, which may in turn result in metastatic foci of infection in other tissues. The host response may also contribute to pathogenesis, because serum levels of several cytokines, including IFN-γ, tumor necrosis factor, interleukin (IL)-6 and IL-8, are also correlated with mortality.

PREVENTION

Because B. pseudomallei is ubiquitous in the environment in endemic areas, avoidance of the organism is virtually impossible. No B. pseudomallei vaccine has been developed for human use, although several experimental vaccines are under development and some have been used on animals. The organism should be handled in containment level 3 facilities in the laboratory. Patients should ideally be cared for in standard isolation, although person-to-person spread is very rare.

CLINICAL FEATURES

None of the clinical classifications of melioidosis is entirely satisfactory. Infections may be acute or chronic and localized or disseminated, but one form of the disease may progress to another and individual patients are often difficult to categorize. Several reviews of the clinical features of melioidosis have been published.[4] [6] The manifestations of the disease in Australia are similar to those in Thailand, although prostatic abscesses and neurologic involvement are more frequently described and parotid abscesses less often.[4] 

Mild and subclinical infections

Antibodies to B. pseudomallei are very common yet disease is rare, so the majority of infections are presumably mild or asymptomatic. A flu-like illness associated with seroconversion has been reported.

Latent infections

Unusually for a bacterial infection, long periods of latency (up to 29 years) may occur before the disease becomes apparent, which usually happens during intercurrent stress (hence the name 'the Vietnamese time bomb').

Septic melioidosis

Positive blood cultures are found in 46–60% of cases of culture-positive melioidosis.[4] [6] Most of these cases present with a picture of fulminant sepsis syndrome with a short history of high fever and rigors, although some patients have a less acute, typhoidal picture with a remittent fever. Only half have evidence of a primary focus of infection, usually in the lung or skin and subcutaneous tissues. Confusion and stupor, jaundice and diarrhea may also be prominent features. Initial investigations usually reveal: 

■ anemia; 

■ a neutrophil leukocytosis; 

■ coagulopathy; and 

■ evidence of renal and hepatic impairment. 
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Figure 175-1 World distribution of Burkholderia pseudomallei and Burkholderia pseudomallei-like organisms. The boundaries are political and are not intended to define the true limits of distribution. With permission from Dance.[1] 
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Figure 175-2 Chest radiograph of patient who has septic melioidosis. Note the multiple areas of consolidation scattered throughout both lung fields (blood-borne pneumonia). With permission from Prof N J White.

Patients often deteriorate rapidly, developing widespread metastatic foci, metabolic acidosis with Kussmaul's breathing, and shock, and many die within 48 hours of hospital admission. Poor prognostic features include absence of fever, leukopenia, azotemia and abnormal liver function tests.[6] 

If the patient survives the acute phase, the manifestations of metastatic septic foci become prominent. An abnormal chest radiograph is found in 60–80% of patients, the most common pattern being widespread, nodular shadowing ( Fig. 175.2 ). Multiple liver and splenic abscesses are common.[7] Cutaneous pustules or subcutaneous abscesses occur in 10–20% of cases.[6] Other common sites for secondary lesions include the urinary tract (kidneys and prostate gland), bones and joints. Involvement of the central nervous system may comprise cerebral abscesses or a syndrome of peripheral motor weakness, brain stem encephalitis, aseptic meningitis and respiratory failure.[4] 

Localized melioidosis

Localized melioidosis is most common in the lung, where it usually causes a subacute cavitating pneumonia accompanied by profound weight loss. This may be confused with tuberculosis, although relative sparing of the apices and the infrequency of hilar adenopathy may help to distinguish the two. Any lung zone may be affected, although there is a predilection for the upper lobes. Complications include pneumothorax, empyema, purulent pericarditis and ultimately progression to sepsis. Acute suppurative parotitis ( Fig. 175.3 ) is a characteristic manifestation of melioidosis in children in Thailand, although it is rarely reported elsewhere. Localized B. pseudomallei infection may affect any other tissue or organ (e.g. cutaneous and subcutaneous abscesses, lymphadenitis, osteomyelitis and septic arthritis, liver or splenic abscesses, cystitis, pyelonephritis, prostatic abscesses, epididymo-orchitis, keratitis, brain abscesses and mycotic aneurysms).

DIAGNOSIS

Melioidosis should be considered in any patient who has sepsis or abscesses who has ever visited an endemic area, particularly if the patient has an underlying disease such as diabetes mellitus. Microscopy of a Gram-stained smear of pus or sputum is neither specific nor sensitive but immunofluorescent microscopy, which is only available in a few centers, offers the best opportunity of making a rapid diagnosis. Definitive diagnosis depends on isolation and identification of B. pseudomallei from cultures of blood or clinically affected sites (e.g. pus, sputum). It is important to alert the laboratory to the suspicion of melioidosis. Preliminary culture results should be available within 48 hours, although identification may be delayed in nonendemic areas because microbiologists are not familiar with the organism. Several rapid diagnostic techniques for the detection of B. pseudomallei antigens or nucleic acids have been developed, but these are not yet sufficiently sensitive or specific to be widely used.[9] 

The serologic test most widely used in endemic areas is an indirect hemagglutination (IHA) test, although other assays that detect IgG antibodies give similar results. There is a need for internationally standardized serologic tests. High background seropositivity means that false-positive reactions are common in people from endemic areas,[6] but a single high IHA titer (>1:40) in someone 
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Figure 175-3 Acute suppurative parotitis. This form of melioidosis accounts for around one third of pediatric cases in north east Thailand, but has rarely been reported elsewhere. With permission from Dance et al.[8] 

from a nonendemic area, or a rising titer, may be diagnostically useful. Tests for specific IgM (e.g. indirect immunofluorescence, enzyme-linked immunosorbent assay) correlate better with disease activity and, along with measurement of C-reactive protein, they may be useful during follow-up of patients on treatment. Imaging, including the use of labeled white cell scans, is also useful in determining the initial extent of dissemination and monitoring the response to treatment. 

MANAGEMENT

Supportive treatment

Patients who have septic melioidosis usually require aggressive supportive treatment, including correction of volume depletion and septic shock, respiratory and renal failure, and hyperglycemia or ketoacidosis. Abscesses should be drained whenever possible.

Specific treatment

Burkholderia pseudomallei is intrinsically resistant to many antibiotics, including aminoglycosides and early β-lactams, and a failure to respond to these agents is characteristic of melioidosis.[6] Several recent studies have shown that the mortality of acute severe melioidosis can be substantially reduced by newer β-lactam agents such as ceftazidime, imipenem, amoxicillin-clavulanic acid and cefoperazone-sulbactam, with or without trimethoprim-sulfamethoxazole. [10] Very encouraging results have also been reported from Australia using meropenem plus trimethoprim-sulfamethoxazole.[4] The role of granulocyte colony-stimulating factor, which has also been used as adjunctive treatment in Australia, remains to be determined. Ceftazidime or a carbapenem are currently the treatments of choice and should be given in full doses (ceftazidime 120mg/kg/day, imipenem and meropenem 60mg/kg/day, or a dose appropriately adjusted for renal function) for 2–4 weeks according to the clinical response.

Following parenteral treatment, prolonged oral antibiotics are needed to prevent relapse, which occurs in up to 23% of patients and is more common in patients who have more severe disease. The proportion of patients who relapse can be reduced to less than 10% if antibiotics are given for 20 weeks.[10] The combination of chloramphenicol (40mg/kg/day), doxycycline (4mg/kg/day) and trimethoprim-sulfamethoxazole (10mg/kg trimethoprim plus 50mg/kg sulfamethoxazole per day) has been associated with a lower relapse rate than amoxicillin-clavulanic acid (60mg/kg amoxicillin plus 15mg/kg clavulanic acid per day). Lately the chloramphenicol has been omitted from this regimen without apparent detriment[11] and trimethoprim-sulfamethoxazole alone has been used in Australia,[4] although doxycycline alone and fluoroquinolones are inadequate. Amoxicillin-clavulanic acid is preferable in children and pregnant or lactating women. In patients who have mild localized disease, any of the oral regimens described above may be used.

OUTCOME AND FOLLOW-UP

Even with optimal treatment, the mortality from acute severe melioidosis is high (30–47% in Thailand, 19% in Australia).[4] [9] In patients who survive, there is often chronic morbidity resulting both from the disease itself and from the underlying conditions. Patients require long-term follow-up to detect relapse. Susceptibility tests should be carried out on isolates obtained during or after treatment, because resistance may emerge in 5–10% of cases.
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