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Empiric antibiotics are administered for pneumonia when the causative pathogens
are unidentified. However, therapy based on causative pathogen can be challenging with
negative result and culture time lag. This circumstance necessitates a salvage method
for pathogen identification, especially when antibiotic therapy has failed. Detecting
bacterial gene and indexing to human gene can be made by quantitative PCR (HIRA-TAN
method). Here, we aimed to preliminarily investigate the HIRA-TAN method in pneumonia

with a progressive course despite prior empiric antibiotic therapy.

2 BRI

This prospective study was conducted for patients who were referred to Dr. Zainoel
Abidin Hospital, Aceh, Indonesia, from December 2016 to January 2017, owing to
pneumonia with a progressive course. Sputum or exudative pleural effusion was
subjected to culture and quantitative PCR targeting both human and bacterial gene
HIRA-TAN assay. The HIRA-TAN identified the candidate causative pathogens based on the
difference in the cycle threshold (Ct) between the targeted pathogen and the single—
copy human gene. The specimen was divided into two portions: one was used for
conventional culture and the other was used for the HIRA-TAN. The specimen for the
HIRA-TAN was diluted with an equal volume of phosphate—buffered saline and homogenized
by vortexing. The first step of the HIRA-TAN is real time PCR. The PCR is a multiplex
TagMan assay performed in 5 separate reactions. The targeted pathogens were A.
pneumoniae, A. baumannii, P. aeruginosa, E. coli, S. pneumoniae, S. aureus, M
influenzae, M. catarrhalis, Proteus spp., and M. tuberculosis

The second step of the HIRA-TAN is the evaluation of the quality of the samples
by the cycle threshold for the human TNF gene: Ctyyman- The TNF gene comprises a

single copy in the human genome, and thus its copy number in the reaction directly



reflects the number of human cells. Sputum samples with a Ctyyman <27 contain many
human cells and have been classified in M2-P3, according to the Miller and Jones’

classification, and are expected to provide highly reliable results.

3 HrZERR

A total of 27 patients were enrolled in this study. Sputum was collected from 25
patients, and pleural effusion from the remaining 2 patients. All patients were referred
from the primary (19 patients) and the secondary (8 patients) health care centers.
Accordingly, the predominant type of disease was hospital-acquired pneumonia (HAP: 25
patients, 93%) with the two others were pleuropneumonia and empyema. The patients had
median age of 62 years (range: 21-90 years) and were predominantly male (22 patients,
88%). All patients had comorbid disease, including lung cancer and other neoplastic
diseases (11 patients, 41%), chronic respiratory diseases such as COPD (9 patients,
33%), cardiovascular disease (3 patients, 11%), cerebrovascular disease (1 patient, 4%),
thyroid disorder (2 patients, 8%), and mandibular fracture (1 patient, 4%). As expected
from the high rates of HAP and comorbid disease, many patients (82%) had pneumonia with
multilobar infiltrates.

The cut—off values that discriminate the pathogens causing pneumonia were determined
for P. aeruginosa, K. pneumoniae, M. catarrhalis, and S. pneumoniae in a previous HIRA-
TAN study that investigated untreated pneumonia. We adopted the same cut—off values in
this study because it was considered to be a good starting point to preliminarily
investigate the utility of the HIRA-TAN in progressive pneumonia without any preceding
studies targeting the similar patient group. In many samples, the HIRA-TAN provided 2
pathogens suggestive of being the causative agent, which is also clear from the HIRA-
TAN results plotted for each sample. The bacterial culture detected the definite
pathogens in nearly half of the samples. Some fastidious are difficult to culture since
it is challenging to accurately simulate their natural milieu in the culture medium.
Moreover, previous antibiotic history may also prohibit the growth of colonies. The
results of the culture—positive samples and those obtained by the HIRA-TAN were in close
agreement (Table 3) and the HIRA-TAN provided the likely causative pathogens in the
samples with non—diagnostic culture. No fluorescent signal was observed from other
probes, so we did not consider another detection. No fluorescent signal was observed

from other probes, so we did not consider another detection.

4 EBR

In the current study, we aimed to preliminarily evaluate the clinical utility of the
HIRA-TAN for pneumonia with a progressive course after a failure of antibiotic treatment
In many cases, the HIRA-TAN identified pathogen(s) with numbers overwhelming those of

inflammatory cells, thus judging them as likely causative agents of the pneumonia. This



disparity may be explained by the low performance of culture. We suspect that, in some
cases, a trace amount of previous antibiotics that remain may have prohibited the growth
of colonies.

Detection of a bacterial genome by PCR does not necessarily indicate that the
bacterium is viable in the sample, because PCR detects DNA in both living and dead cells.
However, a report of the HIRA-TAN for community-acquired pneumonia (CAP) demonstrated
that the copy number of bacterial DNA in a sample quickly decreased after effective
antibiotic treatment. Therefore, practically, when a pathogen(s) is detected as the
causative pathogen by the HIRA-TAN, it should be considered viable and set as the
treatment focus.

K. pneumoniae, P. aeruginosa, or both were detected in most patients. On the other
hand, S. pneumoniae, which is the most common pneumonia pathogen worldwide, was not
detected. This suggests that the antibiotics used in the area investigated may be
effective for S. pneumoniae, pending confirmation. Our data suggests that A. pneumoniae
and P. aeruginosa survived the treatment and became the causative pathogen(s) for the
subsequent pneumonia. This finding is slightly different from that of a previous report,
in which most of the causative pathogens in HAP and ventilator—associated pneumonia
(VAP) were S. aureus, K. pneumoniae, or P. aeruginosa. This may reflect the difference
of hospital ward or geographical variance. However, such information is important for

installing region—specific therapeutic strategies.

5 b

We consider that the HIRA-TAN is useful as an alternative diagnostic test and can
provide important information while waiting for confirmation. Early initiation of a
pathogen—directed, second-line therapy will become possible by employing the HIRA-TAN
as salvage microbiology. However, the study was limited by a small sample size within
only one ward, pending confirmation by a larger clinical trial. We conclude that the
HIRA-TAN provided valuable information for determining the second-line treatment for

pneumonia that fails the initial round of antibiotic therapy.
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