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Editorial

Fatty acid-binding proteins as diagnostic and prognostic markers 
in pneumonia
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Pneumonia remains a potentially life threatening infection. 
The incidence of community acquired pneumonia (CAP) 
differs by region, season and the characteristics of the 
population under evaluation. A recent review on CAP among 
adults in Europe found the incidence ranged from 1.54 to  
1.70 per 1,000 population, rising to as high as 14.0 cases 
per 1,000 person-years in those aged 65 years and over (1). 
Mortality for patients hospitalised with CAP ranges from 
5.1–36.5%. The mortality is particularly high in critically ill 
patients with pneumonia who require admission to intensive 
care units (ICUs) and reported figure is as high as 57.3% (2).

The diagnosis and prognosis of pneumonia can be 
challenging. Clinical presentation typically involves a 
combination of fever, productive cough, dyspnoea, chest 
pain, associated with leucocytosis and the consolidation 
in the Chest-X-ray. However, CAP may present very 
differently in certain patient groups such as the elderly 
who tend to display very non-specific symptoms such as 
abdominal pain/discomfort, confusion or an altered level of 
consciousness. The cardinal symptoms such as fever, cough 
and signs such as leucocytosis may not be present in this age 
group (3). Further, parenchymal opacifications may not be 
present in chest radiographs in up to one fifth of patients 
with CAP (4). 

This potential difficulty in diagnosis is coupled with a 
difficulty in prognosis. Due to the importance of predicting 
the severity of pneumonia and determining which patients 
require more intensive treatment, various risk scores have 

been developed. Commonly used scores include the CURB 
scoring system (CURB, CRB-65 and CURB-65) developed 
in the United Kingdom and Pneumonia Severity Index 
(PSI) in the United States. A recent meta-analysis evaluated 
the ability of PSI and the different risk scales in the CURB 
scoring system to predict mortality in pneumonia patients (5).  
No particular scale was found to be superior on all counts. 
CURB, CRB-65 and CURB-65 were found to be more 
specific and to have higher positive predictive value; they 
are able to correctly classify a larger proportion of the ‘high 
risk’ patients than PSI. Conversely, PSI was more sensitive 
with a lower false negative predictive value; it was best able 
to identify patients who did not have severe pneumonia and 
were at low risk of death. Despite the shortcomings of these 
risk scores, both remain clinically useful (5). However, both 
scores may benefit by being augmented or complemented by 
additional means of predicting outcomes in CAP patients. 

In a recent issue of Medicine, Tsao and colleagues 
evaluated the effectiveness of urinary fatty acid-binding 
proteins (FABPs) as markers of severity and treatment 
response in critically ill patients with pneumonia (6). FABPs 
have been investigated as biomarkers for the prognosis and 
diagnosis of various severe medical conditions including 
myocardial infarction (7), pulmonary embolism (8) and 
heart failure (9). FABPs are a family of small (12–20 kDa) 
cytoplasmic proteins involved in the transportation and 
storage of lipids. They have various functions including 
the regulation of fatty-acid-responsive-gene expression, 
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maintaining fatty acid levels in cell membranes, intracellular 
long-chain fatty acid transportation and modulating 
metabolic pathways involving lipids (10). While specific 
types of FABP are primarily expressed in certain types of 
tissue, they often have a varied tissue distribution (Table 1).

The study conducted by Tsao and colleagues consisted 
of a well-designed cross-sectional study of 62 patients, 50 of 
whom had pneumonia and 12 controls. Cases and controls 
were well-balanced in terms of population characteristics 
and subsequent analysis adjusted for a wide array of relevant 
confounders. Outcomes such as ‘clinical improvement’ 
were well defined and various inflammatory markers and 
procalcitonin were included for comparison. While urinary 
FABPs were not found to be associated with pneumonia 
when compared to non-infected patients, analysis was also 
stratified between pneumonia patients who did and did not 
have septic shock. Of the four FABPs assessed, multivariate 
analysis found elevated adipocyte-FABP to be independently 
associated with septic shock on day 1 of admission to 
ICU (P=0.026). In addition, comparison between patients 
who did and did not show improvement showed elevated 
adipocyte-FABP to be associated with those who did not 
show improvement at 7 days (P value =0.022). These 
findings suggest that urinary adipocyte-FABP may be useful 
in predicting the severity of CAP and in assessing response 
to treatment. 

As the first study investigating the prognostic value of 
urinary FABPs in pneumonia, the findings of Tsao and 

colleagues carries an important new knowledge. While 
urinary FABPs are not likely to be useful in distinguishing 
between pneumonia and non-pneumonia patients, the 
findings of this study suggest that they may serve as useful 
prognostic indicators in those admitted with CAP, due to 
the association of elevated urinary adipocyte-FABP with 
respiratory sepsis. This raises the intriguing possibility 
that urinary FABPs may be sensitive marker to predict the 
severity of CAP in general. However, this was not assessed 
in Tsao; in fact for unclear reason Tsao and colleagues chose 
to exclude patients who had pneumonia for over 24 hours 
prior to admission to ICU. The addition of FABPs to 
established clinical risk scores such as CURB-65 and PSI to 
improve the predictive usefulness of these existing scores is 
potentially fruitful avenue for future research. 

Previous studies investigating the efficacy of FABP’s in 
sepsis have focused on serum levels of FABPs as opposed 
to urinary levels. Elevated serum adipocyte-FABP has been 
found to predict mortality and insulin resistance in patients 
with sepsis (11). Furthermore, elevated serum heart type-
FABP has been found to be associated with increased 28-day 
mortality (12) and organ dysfunction (13) in patients with 
sepsis. Future studies investigating the usefulness of FABP 
in pneumonia prognosis should therefore assess both serum 
and urinary levels as findings from previous studies have 
suggested both are potentially useful. In terms of sample 
population, larger scale studies with sufficient statistical 
power are also required to confirm these findings. While 
Tsao and colleagues assessed the ability of urinary-FABPs 
to predict septic shock, future studies would benefit from 
further exploring the association between elevated urinary-
FABPs and sepsis by stratifying analysis between all three 
sub-types; sepsis, severe sepsis and septic shock. Finally, all 
four studies which have assessed the association between 
sepsis and FABPs to date have been conducted in Chinese 
patients. Whether or not the association between elevated 
FABPs and sepsis in patients from other ethnic backgrounds 
therefore warrants investigation. 
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Table 1 Types of fatty acid-binding protein

Name Location

H-FABP (heart type) Cardiac and skeletal muscle, lungs, 
intestine, brain, kidneys

A-FABP (adipocyte type) Adipocytes, monocytes

L-FABP (liver type) Liver, intestine, stomach, pancreas, 
kidneys

I-FABP (intestinal type) Intestines, liver

B-FABP (brain type) Central nervous system, retina

M-FABP (myelin type) Peripheral nervous system

T-FABP (testis type) Testis, mammary glands, salivary 
glands

E-FABP (epidermal type) Epidermis, adipocytes, tongue

FABP, fatty acid-binding protein.
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