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Editorial

The emerging utility of neopterin?
Since neopterin was first isolated from man in 1967 [1],

scientists have struggled to find mainstream utility for it

measurement. It is an inherently attractive compound to

invoke as a measurement of the severity of a given infection.

The compound, a pteridine derivative, is produced during

the metabolism of guanosine triphosphate (GTP), and

monocytes and macrophages are the primary source of

neopterin in humans [2]. It has therefore been regarded as a

biochemical marker of cell-mediated immune response [3].

It is found in multiple body fluids including serum, urine,

and cerebral spinal fluid.

Elevated neopterin levels have been demonstrated in a

number of infections such as sepsis, HIV, hepatitis C, and

tuberculosis [4]. The degree of elevation has been shown to

be correlated with biochemical parameters such as viral load

in HIV [5] and has been suggested to have some prognostic

utility in sepsis, Dengue, and Ebola [6–8]. Elevated levels

are not specific to infectious diseases however. Elevated

levels have been documented in a variety of non-infectious

states such as neoplasms, auto-immune diseases, and even

pre-term labor [4].

In this issue, Zheng et al. describe elevated serum levels

of neopterin in a cohort of 129 patients with SARS. The

levels peak 3 days after disease onset, and higher levels

were associated with more severe disease as defined by the

need for mechanical ventilation and length of hospital-

ization. Serum neopterin levels were not elevated in

convalescence, nor in healthy adults.

Could neopterin levels be utilized in the clinical manage-

ment of SARS? One empyreal goal in the clinical manage-

ment of SARS is to know which patients should be treated

with corticosteroids. Multiple published manuscripts exam-

ining the clinical effectiveness of corticosteroids suggest

that corticosteroids are beneficial in the treatment of SARS

[9–18]. However, these manuscripts are all non-randomized

case series and often have other methodological flaws that

preclude the generation of definitive recommendations for

corticosteroids.

It is unlikely that all people infected with SARS-CoV

need treatment with corticosteroids. There are asymptomatic

or minimally symptomatic infections with SARS-CoV that

did not receive and likely do not require any corticosteroids
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[19]. Early treatment with corticosteroids has been shown to

result in higher plasma viral loads of SARS-CoV [20],

although the clinical significance of this is unclear. High

dose pulsed corticosteroids may actually be associated with

an increased risk of death [21]. In addition, there are

significant side effects associated with corticosteroid use in

SARS, such as avascular necrosis or nosocomial infections

[22].

So while it is unlikely that corticosteroids are beneficial

for all cases of SARS, they may be beneficial in those with

the most severe disease. Consistent with this is evidence

from the field of sepsis that the beneficial effects of a

number of immune modifying agents including cortico-

steroids is related to the severity of disease [23]. The most

benefit with these agents is seen patients with the highest

control mortality, and detriment with these agents can be

demonstrated in those with the lowest control mortality.

Early stratification for severity of disease would then be

imperative. The manuscript by Zheng et al. is notable as it

suggests there is test that can be performed early that

accurately reflects severity of disease later in the course of

infection. Other markers for severity of illness have been

proposed including C reactive protein, LDH, increased age,

severity of illness, lymphocyte count, neutrophil count

[24,25]. However, the delineation was rarely as robust as

suggested with neopterin in this manuscript. Prospective

measurements of neopterin in a group of well-characterized

patients infected with SARS-CoV will be necessary to

validate the use of this test as a predictor of disease severity.

If substantiated, neopterin may be useful to delineate a

population at low risk for severe disease and therefore

define a population which may not benefit from exposure to

corticosteroids.
References

[1] A. Sakurai, M. Goto, Neopterin: isolation from human urine,

J. Biochem. 61 (1) (1967) 142–145.
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