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Broad-range polymerase chain reaction (PCR) is increasingly used in patients with culture-negative infections; however, few studies 
have assessed the diagnostic utility of this test in this context. We performed a retrospective cohort study of patients who had clinical 
specimens sent for broad-range PCR, aiming to evaluate performance and determine impact on patient management. Organisms 
were identified in 21/71 samples. High numbers of polymorphonuclear leukocytes on Gram stain (odds ratio [OR], 4.17; P = .04) 
and acute inflammation on histopathology (OR, 5.69; P = .02) were significantly associated with a positive result. Management was 
altered in 18 patients, 11 with positive and 7 with negative results. Overall, broad-range PCR assay had the highest impact in patients 
with microscopic evidence of inflammation. Physicians ordering this complex, difficult to interpret, and expensive test should care-
fully consider all available clinical information on an individualized basis to optimize its performance.
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The accurate identification of a specific microbial pathogen is 
crucial in many infectious disease syndromes as it facilitates 
a clear diagnosis, allows for targeted therapy, and increases 
the likelihood of a favorable outcome [1, 2] However, using 
culture-based diagnostic methods, organisms cannot always 
be isolated, either due to their fastidious nature or the use 
of empiric antimicrobials before specimen collection [3–6]. 
Molecular diagnostics based on nucleic acid target amplifica-
tion and sequencing technology (also known as “broad-range” 
polymerase chain reaction [PCR]) are increasingly used for 
investigation of culture-negative infections. These tests are able 
to accurately identify microorganisms based on specific regions 
such as 16S rRNA (for identification of bacteria), rpoB (for 
mycobacteria), or the internal transcribed spacer region (fungi) 
and have been used in clinical microbiology for more than 2 
decades [7]. These techniques were initially applied to microbial 
isolates that could not be definitively identified by phenotypic 

means, and they perform well in this scenario [8]. More recently, 
they have been increasingly used directly on clinical tissue/fluid 
samples aiming to identify fastidious organisms that are diffi-
cult to culture, or in patients who have been exposed to antimi-
crobials before specimen collection. In this situation, sensitivity 
may be lower and methodology more complex due to the tissue 
extraction process required, potential inhibitors present, and 
increased likelihood of contamination leading to false-positive 
results [9]. In 1 large study using 16S rRNA PCR, Rampini et al. 
demonstrated 91% concordance with bacterial cultures in 394 
culture-positive samples and were able to identify 24 bacteria 
among 184 culture-negative samples [10]. 16S rRNA PCR is 
also increasingly being used as part of the diagnostic evaluation 
of prosthetic joint infection [11–13] and culture-negative endo-
carditis [11, 14–16].

Given the high cost, technical complexity, and time required 
to perform these tests, attempts have been made in many insti-
tutions to try and target their use toward patients most likely 
to benefit, aiming to optimize test performance and cost-effect-
iveness. This has included considering factors such as clinical 
features, serum inflammatory markers, and evidence of infec-
tion on microbiologic or histopathologic stains and culture 
results. Several studies have explored the relationships between 
these variables and bacteriologic culture results [17–19]. One 
small study identified a positive association between serum 
C-reactive protein (CRP) and tissue neutrophil count and level 
of bacterial DNA measured by cycle threshold [20], but in gen-
eral the relationships between clinical features and broad-range 
PCR results are not well studied.
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In most prior studies, broad-range PCR has been directly 
compared with culture-based diagnostic methods, despite the 
fact that increasingly in modern clinical practice it is being 
used when cultures are negative [12, 21–25]. Additionally, few 
studies have examined the overall clinical utility and impact of 
this test on patient management [21, 26–28]. The aim of this 
retrospective cohort study was to assess the real-world clin-
ical performance of broad-range PCR at our institution using 
a “composite clinical gold standard” and determine its impact 
on antimicrobial decision-making. We also evaluated clinical 
factors such as pathological findings and presence of polymor-
phonuclear leukocytes associated with a positive PCR result to 
guide selection of specimens appropriate for PCR testing.

METHODS

Study Design and Data Collection

The study population consisted of patients at Tufts Medical Center, 
a 415-bed academic medical center in Boston, Massachusetts, 
whose tissue and fluid samples were sent for broad-range PCR 
testing from August 2013 to April 2016, excluding those lost to 
follow-up (defined as lack of inpatient/outpatient documentation 
in medical records after the broad-range PCR was performed). 
The study was approved by the Tufts Medical Center institutional 
review board; informed consent was not required given the min-
imal risk and retrospective nature of the study.

Clinical data were collected from medical records. All cases 
were reviewed by a panel of 3 infectious diseases physicians 
blinded to PCR results but provided with all other relevant clin-
ical information. The panel determined the presence or absence 
of infection by using a final gold standard of “composite clinical 
diagnosis” based on all available data, including medical history, 
clinical signs and symptoms, operative findings, laboratory test-
ing results including inflammatory markers (C-reactive protein 
and erythrocyte sedimentation rate), Gram stain results, his-
topathologic findings, microbiologic, serologic, and radiologic 
data, and prior antibiotic therapy. Final classification in cases of 
disagreement was by majority opinion.

Specimen Collection and Laboratory Methods

The majority of samples were collected under sterile condi-
tions in the operating room or interventional radiology suite, 
divided at the point of collection, and then sent separately for 
histopathology and microbiology testing. Occasionally, undi-
vided samples were sent, and these were processed first in the 
microbiology laboratory then sent to histopathology to avoid 
contamination.

Gram stains (including quantification of bacteria and blood 
cells) and cultures of tissue specimens were performed in 
the clinical microbiology laboratory at Tufts Medical Center 
according to CLSI standards [29]. Tissue specimens were 
examined for the presence of polymorphonuclear leukocytes 
(PMNs) and reported in a semiquantitative fashion on a scale 

of 0–4, corresponding to <1, 1, 2–10, 11–25, and >25 cells per 
low power field, respectively. For the purposes of analysis, 
specimens were considered to have a “high” number of leuco-
cytes if they had ≥11 cells per low power field, or ≥3 on this 
scale. This definition was adapted from prior published studies 
of prosthetic joint infection and modified to suit our patient 
population and local diagnostic testing criteria [29–33]. The 
presence of organisms was recorded based on the number per 
high power field on a similar scale. Samples were also typically 
submitted for bacterial, mycobacterial, and fungal cultures. 
Pathological examination of tissue specimens was performed in 
the Pathology Laboratory at Tufts Medical Center, and samples 
were considered to have evidence of infection if there was infil-
tration with neutrophils, macrophages, or other inflammatory 
cells, or caseating granulomatous inflammation was seen [34].

PCR testing was performed at the University of Washington 
Molecular Diagnostic Laboratory, with samples sent for bac-
terial, fungal, and/or mycobacterial testing using methods 
previously described [12, 22, 35–40]. Broad-range bacterial 
PCR targeted the 16S rRNA (forward primer 27F sequence, 
5’-AGAGTTTGATCCTGGCTCAG-3’; reverse primer 
357-mL sequence, 5’-CTGCTGCCICCCGTAGGAG-3’) 
[35]. Mycobacterial PCR utilized 3 targets including hsp65 
(TB11, 5’-ACCAACGATGGTGTGTCCAT-3’; TB12,  
5’-CTTGTCGAACCGCATACCCT-3’) [41], rpoB (MF, 
5′-CGACCACTTCGGCAACCG-3′; MR, 5′-TCGATCGGGC 
ACATCCGG-3′) [42], and 16S (as for bacteria). Fungal 
PCR also used 3 targets: 28S (NL1, 5′-GCATATCAA 
TAA GCGGAGGAAAAG-3′; NL4, 5′-GGTCCGTGTTT 
CAAGACGG-3′), ITS1 (ITS1, 5′-TCCGTAGGTGAACCTGC 
GG-3′; ITS2, 5′-GCATCGATGAAGAACGCAGC-3′), and 
ITS2 (ITS3, 5′-GCATCGATGAAGAACGCAGC-3′; ITS4, 
5′-GCATATCAATAAGCGGAGGA-3′) [43]. The decision 
regarding which PCRs to send (bacterial, fungal, and/or myco-
bacterial) and the timing was determined by the individual cli-
nicians managing each case.

Clinical Diagnosis of Infection, Diagnostic Accuracy, and Outcome 
Ascertainment

As no uniform criteria have been established for the diagno-
sis of infection, clinical infection was considered based on the 
following criteria: (1) presence of clinical manifestations that 
reflect host damage in the setting of microbial infection such 
as fever and/or systemic symptoms and/or localizing symptoms 
of infections and (2) laboratory or radiographic parameters 
indicative of host damage such as leukocytosis, elevated inflam-
matory markers, and microbiological, histological, and/or radi-
ological evidence of infection [44]. The presence or absence of 
infection was defined using a gold standard composite clinical 
diagnosis based on the assessment of 3 independent infec-
tious diseases physicians, as described above. Following this 
review, clinical classifications were aligned with PCR results to 
designate patients as true positive (PCR positive with clinical 
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evidence of infection), false positive (PCR positive without clin-
ical evidence of infection), true negative (PCR negative without 
clinical infection), or false negative (PCR negative with clin-
ical infection). Sensitivity, specificity, positive predictive value 
(PPV), and negative predictive value (NPV) were calculated.

The impact of the test results on clinical decision-making 
was assessed by examining medical records for documentation 
regarding antimicrobial changes made after PCR results were 
available. This included any active optimization of antibiotic 
therapy such as de-escalation to a narrower-spectrum agent, the 
transition of patients from intravenous (IV) to oral antibiotics, 
changing to a different class of antimicrobials, or discontinu-
ation of antimicrobial therapy altogether [45].

Statistical Analysis

Categorical data were reported as percentages, and continuous 
data were reported as means ± standard deviations if normally 
distributed and medians with ranges if non-normally distrib-
uted. Odds ratios were calculated, and variables were compared 
across PCR result status using univariate logistic regression. 
Sensitivity, specificity, positive predictive value, and negative 
predictive value were calculated by comparing the broad-range 
PCR result with our composite final clinical diagnosis.

RESULTS

A total of 74 samples from 73 patients were sent for broad-
range PCR testing during the study period. Three patients were 
excluded, 1 for whom no result was available and 2 who were 
lost to follow-up, leaving 71 samples from 70 patients in our 
final cohort (Figure 1). Individual sample details are available 
in the Supplementary Table. Thirty-nine patients (55%) were 
male, and the mean age was 57.8 ± 15.6 years. There were 13 

patients who either did not have samples sent to microbiology 
at all or did not have sufficient tissue left in microbiology, and 
as such PCR testing was performed on formalin-fixed, paraf-
fin-embedded (FFPE) tissue. There were 21 tissue samples 
with positive broad-range PCR results and 50 with negative 
results, 35 from orthopedic sites and 36 from nonorthope-
dic sites (Table 1). Two samples were positive for more than 2 
organisms. Thirteen bacteria, 3 mycobacteria, and 7 fungi were 
identified. Organisms were mostly unique, though some were 
identified more than once, including Propionibacterium acnes 
(n = 2), Mycobacterium tuberculosis (n = 2), and Aspergillus spe-
cies (n = 2). Antibiotic use was common (42/71; 59%), with 37 
patients actively receiving antibiotics at the time the specimens 
were obtained, for a median duration (interquartile range) of 15 
(6–44) days. There was an array of agents, but they were typi-
cally broad spectrum. Four patients were receiving long-term 
antibiotics for at least several months. An additional 5 patients 
had received antibiotics within the 4 weeks before sampling.

In deciding presence or absence of clinical infection, there was 
complete agreement in 58% of cases, and the remainders were 
by majority opinion. Thirty-seven patients (52%) were thought 
to have likely infection according to our composite clinical gold 
standard diagnosis. Of these, 19 had positive PCR results (true 
positives), and 18 had negative PCR results (false negatives). Of 
the 34 without clinical infection, 2 patients had positive PCR 
results (false positives), and 32 patients had negative PCR results 
(true negatives). This correlated to a sensitivity of 51%, specificity 
of 94%, PPV of 91%, and NPV of 64% (Table 2). Patients with false 
positives were also examined in more detail. One sample classified 
as false positive was Malassezia restricta, obtained from a com-
puted tomography–guided biopsy of the spine and considered 
to represent a sample retrieval contaminant given the nature of 
the organism. The second false positive was an Aspergillus species 
from a routine myocardial biopsy of a heart transplant recipient. 
The patient was asymptomatic, but the sample was sent for PCR 
due to the presence of micro-abscesses seen on pathologic exam-
ination. After discussion with a fungal expert from the reference 
laboratory, it was considered an environmental or laboratory con-
taminant as the Aspergillus PCR was positive in only 1 out of the 
2 runs, and the result was inconsistent with the clinical context.

Although the standard approach in our institution was to 
only send samples with negative cultures for broad-range PCR, 
on review 11 samples were actually culture positive. The growth 
in these cultures usually occurred after at least several days of 
incubation, by which time samples had already been sent for 
PCR testing. Of 19 patients with true-positive PCR results, 6 
patients also had positive cultures; 4 of these were concordant 
with the PCR (2 M. tuberculosis isolates from a psoas abscess 
and spinal tissue, Streptococcus pneumoniae from hip tissue, and 
Pseudomonas aeruginosa from a tibial sample) and 2 were dis-
cordant (Cryptococcus neoformans from bronchoalveolar lavage 
and Rhizopus oryzae from sinus tissue, both identified by PCR 

74 samples (from
73 patients)

Excluded (n = 3)
Lost to follow-up (n = 2)

71 samples (from
70 patients)

PCR positive
21 (30%)

PCR negative
50 (70%)

2 no clinical
infection

19 clinical
infection

32 no clinical
infection

18 clinical
infection

•
No available results (n = 1)•

Figure 1. Diagram demonstrating number and flow of samples/patients included 
in the study. Abbreviation: PCR, polymerase chain reaction.

http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofy257#supplementary-data
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but not cultures). The isolates identified in the 5 culture-posi-
tive, PCR-negative specimens included 1 Mycobacterium avium 
complex, 2 Propionibacterium acnes, 1 P.  aeruginosa, and 1 
coagulase-negative Staphylococcus.

A comparison of patient characteristics stratified by PCR 
results is shown in Table 3. The only factors significantly asso-
ciated with a positive PCR result were high PMN count and 
signs of inflammation on histopathologic examination. No 
significant differences were detected between PCR result and 
specimen site (orthopedic vs nonorthopedic) or nature of the 
specimen (fresh vs paraffin-embedded), macroscopic operative 
findings, or inflammatory markers. Antibiotic therapy was sig-
nificantly more likely to be modified in patients with positive 

PCR results compared with those with negative results (52% 
vs 14%; OR, 6.44; P = .002). Details of the specific cases where 
the result clearly affected management are shown in Table 4. In 
total, 18/71 patients (25%) had management alterations due to 
PCR results.

DISCUSSION

Obtaining an accurate microbiologic diagnosis is 1 of the key fac-
tors informing choice of antimicrobial therapy in patients with 
serious infections. Though it is costlier than culture-based meth-
ods, our findings suggest that broad-range PCR is a valuable add-
ition to the diagnostic workup of patients with culture-negative 
infections. Although some studies have suggested that PCR is not 
superior to culture [21, 26], in our cohort, use of the broad-range 
PCR assay led to identification of infecting pathogens in approxi-
mately half of the patients who were clinically suspected of having 
infection. Had the assay not been performed, it is possible that 
1 patient would have been inappropriately untreated, 4 patients 
would have been overtreated based on suspected infection, and 
11 patients would have been treated with a less effective or inap-
propriate antibiotic regimen. Given the serious consequences of 
untreated infections, the broad-range PCR assay was of consider-
able value in our patient population. It also demonstrated signif-
icant value from an antibiotic stewardship perspective, especially 
in PCR-positive cases, leading to de-escalation in 8 cases, change 
from intravenous to oral in 3 cases, starting appropriate therapy 
in 1 case, and stopping antibiotics in 4 cases.

This study is 1 of the first to examine the performance and 
clinical impact of broad-range PCR in real-world clinical prac-
tice, in a setting where most patients had negative cultures [10, 
11, 28]. Previous studies have demonstrated the ability of broad-
range PCR to identify organisms from heart valve tissue [11, 14–
16], joint tissue [12], and other sterile sites, with sensitivity and 
specificity ranging from 43% to 96% and 72% to 95%, respec-
tively. However, these studies typically compared PCR results 
with standard culture results as a gold standard. In this study, 
we reviewed each case in detail and used a “composite clinical 
diagnosis” as the gold standard rather than only culture results, 
allowing us to calculate a more realistic sensitivity and specific-
ity than prior studies, which likely explains why our values were 
somewhat lower than what has been previously described.

Table 2. Sensitivity, Specificity, Positive and Negative Predictive Values 
of Universal PCR as Compared With a Gold Standard of Composite Clinical 
Diagnosis Determined by a Panel of Infectious Diseases Physicians

Infection Present Infection Absent

PCR positive 19 (true positive) 2 (false positive) PPV = 91%

PCR negative 18 (false negative) 32 (true negative) NPV = 64%

Sensitivity = 51% Specificity = 94%

Abbreviations: NPV, negative predictive value; PCR, polymerase chain reaction; PPV, pos-
itive predictive value.

Table 1. Summary of Specimen Sites and Corresponding PCR Results

Specimen Site
(n = 71)

No. of  
Samples Organisms Identified

Nonorthopedic sites (n = 36)

Abdominal abscess 2 Aspergillus 
fumigatus/Ureaplasma 
urealyticuma

Bronchoalveolar lavage 1 Cryptococcus neoformansb

Brain 1

Cerebrospinal fluid 3 Fusobacterium nucleatumb

Epidural abscess 1

Eye 2

Heart valve 5 Bartonella henselae,b 
Cunninghamella,b 
Streptococcus mitisb

Liver 1

Lung 2 Pneumocystis jiroveciib

Lymph node 2

Muscle 1

Myocardium 3 Aspergillus speciesb

Pleural fluid 1

Psoas abscess 1 Mycobacterium tuberculosisb

Sinus 2 Rhizopus oryzaeb

Spine 7 Malassezia restricta,b 
Mycobacterium 
tuberculosis,b 
Propionibacterium acnesb

Testis 1

Orthopedic sites (n = 35)

Ankle 2 Streptococcus agalactiaeb

Hip 11 Streptococcus pneumoniae,b 
Mycobacterium avium 
complexb

Knee 15 Staphylococcus epidermidis,b 
Streptococcus mitisb

Phalanx 1

Tibia 4 Propionibacterium acnes,b 
Pseudomonas aeruginosa,b 
Staphylococcus pettenkoferi/
Staphylococcus 
pseudolugdunensisa

Wrist 2

Abbreviation: PCR, polymerase chain reaction.
aBoth organisms identified in the same sample.
bIsolated from a single specimen alone, with no other organisms.
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Our findings suggest that a positive result is more clinically 
impactful than a negative result and plays a bigger role in anti-
microbial decision-making. In our cohort, the likelihood of 

obtaining a positive result was significantly higher in patients 
with signs of inflammation on microbiologic or histological 
examination. These findings are consistent with prior studies 

Table 3. Patient Characteristics Stratified by Universal PCR Result

Characteristic PCR Negative (n = 50) PCR Positive (n = 21) Odds Ratio (95% CI) P Value

Age, mean ± SD, y 57.5 ± 15.5 58.7 ± 16.1 1.005 (0.97–1.04) .77

Orthopedic site, No. (%) 27 (54) 8 (38) 0.52 (0.18–1.46) .22

≥3+ PMNs on gram stain (n = 60), No. (%) 5/43 (12) 6/17 (35) 4.17 (1.06–16.67) .04

CRP 48 ± 50 73 ± 62 1.008 (0.997–1.019) .13

ESR 58 ± 33 67 ± 36 1.0079 (0.9888–1.028) .42

Pathologic signs infection, No. (%) 16/37 (43) 13/16 (81) 5.69 (1.52–27.96) .02

Operative signs of infection, No. (%) 18/41 (44) 7/13 (54) 1.49 (0.42–5.39) .53

Receiving antibiotics at time of specimen collection, No. (%) 29 (58) 13 (62) 1.18 (0.42–3.45) .76

Antibiotic change following result, No. (%) 7 (14) 11 (52) 6.44 (2.05–21.89) .002

FFPE sample (vs fresh), No. (%) 8 (16) 5 (24) 0.61 (0.18–2.27) .44

Abbreviations: CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; FFPE, formalin-fixed, paraffin-embedded; PCR, polymerase chain reaction; PMN, polymorphonuclear leukocyte.

Table 4. Description of the 18 Patients in Whom PCR Results Had Significant Impact on Antibiotic Therapy

Diagnosis Initial Antibiotics Culture Result PCR Result Antibiotic Change

Nonunion following open tibial fracture Vancomycin, cefepime No growth Staphylococcus petten-
koferi, Staphylococcus 
pseudolugdunensis

Vancomycin/cefepime 
stopped, linezolid started

Knee swelling in the setting of PTLD Vancomycin, cefepime No growth Negative Antibiotics stopped

Disseminated fungal infection Linezolid, micafungin, 
voriconazole

No growth Cunninghamella Patient expired before 
change could be madea

Right prosthetic knee joint infection Vancomycin, ampicillin No growth Streptococcus mitis Changed to ceftriaxoneb

Left hip pain (native joint) Vancomycin No growth Negative Antibiotic stopped

Imaging evidence of 1-cm right frontal lobe 
mass, with question of granuloma

None No growth Negative No antibiotic was started, 
and patient was dis-
charged from ID clinic 
after PCR result

Brain abscess Vancomycin, ceftriax-
one, metronidazole, 
levofloxacin

No growth Fusobacterium nucleatum Vancomycin/levofloxacin 
stopped, ceftriaxone/
metronidazole continued

Pelvic abscess Vancomycin, cefepime Streptococcus 
pneumoniae

Streptococcus pneumoniae Cefepime stopped, vanco-
mycin continued

Treated left MSSA septic knee, tested before 
revision

Cefazolin No growth Negative Antibiotic stopped

Destructive cervical spine lesion by imaging Vancomycin, ceftriaxone No growth Negative Antibiotics stopped

Pelvic abscess Ciprofloxacin, meropenem, 
daptomycin, micafungin

No growth Ureaplasma urealyticum, 
Aspergillus fumigatus

Changed to moxifloxacin, 
fluconazolec

Right ankle infection with hardware in situ Vancomycin No growth Propionibacterium acnes Changed to penicillin

HIV with pneumonia None Haemophilus influenzae, 
lactobacillus, Candida 
glabrata

Cryptococcus neoformans Fluconazole started follow-
ing PCR result

Left hip prosthetic infection Vancomycin, ertapenem No growth Mycobacteria avium complex Rifampin and azithromycin 
started

Rheumatoid arthritis with failed multiple thera-
pies to rule out infection

None No growth Negative ID cause was ruled out

T10-T11 osteomyelitis with hardware in situ Vancomycin, ertapenem No growth Propionibacterium acnes Changed to penicillin

Question of right prosthetic joint infection Daptomycin, meropenem No growth Negative De-escalated to daptomy-
cin and ciprofloxacin

Left ankle septic joint with exposed hardware Cipofloxacin, bactrim No growth Streptococcus agalactiae Changed to amoxicillin

Abbreviations: ID, infectious diseases; PCR, polymerase chain reaction; PTLD, post-transplant lymphoproliferative disorder; T10, 10th thoracic vertebra; T11, 11th thoracic vertebra.
aIncluded in table due to actionable result despite death before change could be made.
bChanged to ceftriaxone for ease of administration, not due to suspicion of ampicillin resistance.
cAspergillus was thought to be a contaminant given the clinical picture; no treatment for Aspergillus was initiated, but fluconazole was added instead of micafungin for possible intra-ab-
dominal candidasis.
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[17, 20, 46]. Factors such as these could be taken into consid-
eration by ordering clinicians aiming to increase the diagnos-
tic yield. Although there have been some studies that reviewed 
the effect of the PCR result on antibiotic management [27, 28, 
47], none of these assessed if there was any difference in anti-
microbial management between patients testing PCR positive 
vs negative.

There are some important limitations that should be kept in 
mind when interpreting these results. Statistical power was lim-
ited by a relatively small sample size, and given the retrospective 
nature of the study, all available tests were not performed on 
all samples. Selection bias may influence interpretation of our 
results and generalizability, as many of our patients were com-
plex with multiple comorbidities, prolonged hospitalization, 
and antimicrobial exposure. Although we attempted to approxi-
mate a true gold standard, incorporating all available clinical 
information, in some cases it was difficult to truly know if infec-
tion was present or absent. Despite the fact that this test was 
supposed to be performed only in culture-negative patients, 
there were 11 cases with positive cultures; although it may have 
been clinically justified to order the broad-range PCR despite 
this in some cases, it is important for clinicians to remember to 
wait sufficient time for initial cultures to be finalized in order to 
avoid performing PCR unnecessarily. Although antimicrobial 
changes were temporally associated with PCR results’ availabil-
ity, it is possible that other unmeasured factors influenced this 
decision-making. Finally, we were unable to assess other clinical 
outcomes beyond antibiotic selection.

In summary, our findings suggest that broad-range PCR is 
a clinically useful test that has an important role in the diag-
nostic evaluation of patients with culture-negative infections. 
Optimizing specimen selection by considering the full clin-
ical scenario including microbiological and histopathological 
data can increase the likelihood of a positive result, which in 
our population had the biggest impact on antimicrobial deci-
sion-making. Infectious diseases physicians should carefully 
consider these advantages and limitations on an individualized 
basis before requesting this complex, difficult to interpret, and 
expensive test.
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