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Patients with cancer are increasingly vulnerable to infections, which may be more severe than in the general population. 
Improvements in rapid and timely diagnosis to optimize management are needed. We conducted a systematic literature review 
to determine the unmet need in diagnosing acute infections in immunocompromised patients with cancer and identified 50 
eligible studies from 5188 records between 1 January 2012 and 23 June 2022. There was considerable heterogeneity in study 
designs and parameters, laboratory methods and definitions, and assessed outcomes, with limited evaluation of diagnostic 
impact on clinical outcomes. Culture remains the primary diagnostic strategy. Fewer studies employing molecular technologies 
exist, but emerging literature suggests that pathogen-agnostic molecular tests may add to the diagnostic armamentarium. Well- 
designed clinical studies using standardized methodologies are needed to better evaluate performance characteristics and 
clinical and economic impacts of emerging diagnostic techniques to improve patient outcomes.
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As cancer therapy has advanced, patients have become increas-
ingly vulnerable to life-threatening infections. Higher mortality 
rates, longer hospitalization, and higher healthcare costs in pa-
tients with cancer can be attributable to their high infection risk 
[1, 2]. Prompt and accurate identification of infections is essen-
tial to improving outcomes [3] and reducing costs in patients 
with cancer [4].

Standard culture-based diagnostic approaches are limited in 
immunocompromised patients by relatively poor yield for path-
ogen identification [5]. Extensive diagnostic workups employing 
multiple tests are often the norm. However, some diagnostic tests 
such as those relying on antibody responses may not be reliable 
in immunocompromised hosts unable to mount sufficient anti-
bodies. The performance of others such as biomarkers (eg, gal-
actomannan [GM] or (1,3)-β-D-glucan [BDG]) may be 
impacted by sample type or host factors such as antimicrobial ex-
posure or have issues with cross-reaction [6].

Molecular diagnostic methods have undergone explosive 
growth in the last decade. These methods can rapidly detect mi-
crobial nucleic acids in a specimen without many of the challenges 
associated with cultivating an isolate such as nonviability from 
empiric antibiotic treatment or fastidious growth characteristics. 
For example, quantitative cytomegalovirus (CMV) polymerase 
chain reaction (PCR) assays have overtaken the previously tradi-
tional mainstays of viral culture and then antigen detection to fa-
cilitate detecting and monitoring CMV reactivation and disease 
[7–9]. From sensitive, pathogen-specific molecular methods to 
now multiplex PCR tests (eg, gastrointestinal, respiratory, or 
meningitis-encephalitis panels), these more advanced diagnostic 
tests facilitate concurrently assessing the presence of a wide array 
of microbes with high sensitivity and specificity [10–12]. Such 
tests have decreased empiric therapies dependent on clinical find-
ings or microbial viability for detection and have facilitated opti-
mizing antimicrobial therapy [10, 11]. Notably, multiplex and/or 
broad-range PCRs require predefined targets, necessitating con-
sideration for differential diagnoses and appropriate panel selec-
tion [13, 14]. Additionally, the frequent need for invasive (eg, 
bronchoalveolar lavage [BAL]) samples is a common limitation 
for many diagnostic methods [5], particularly in immunocom-
promised patients. The pathogen-agnostic molecular technology 
of metagenomic sequencing, the next potential leap in molecular 
diagnostic techniques, offers the possibility of additional improve-
ment in infection diagnosis, especially for immunocompromised 
patients with cancer given their increased risk for diagnostically 
challenging and potentially co-occurring opportunistic infections. 
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In the appropriate setting of high clinical pretest probability for 
infection, this technology may provide noninvasive sampling, im-
proved diagnostic sensitivity, and timely therapeutic targeting.

We conducted a systematic literature review (SLR) to determine 
the unmet need in broadly approaching the diagnosis of acute in-
fections in immunocompromised patients with cancer. We evalu-
ated the diagnostic tools and approaches currently used to identify 
the potential value of a pathogen-agnostic technology such as 
metagenomic sequencing in comparison with these tests.

METHODS

Systematic Literature Review

The SLR was designed and conducted with support from 
IQVIA (https://www.iqvia.com/). A comprehensive search 
strategy across multiple bibliographic databases and other pub-
lic sources from 1 January 2012 through 23 June 2022 was em-
ployed to identify data related to diagnosing acute infections in 
immunocompromised patients with cancer (Supplementary 
Methods, Supplementary Tables 1 and 2). Databases were 
searched on 21 March 2022 for studies published in the 
English language in the past 10 years (from 1 January 2012) 
and without geographic limits. Supplementary searches 
(Supplementary Table 3) were conducted on 23 June 2022 as 
outlined in the Supplementary Materials. Study eligibility crite-
ria included those reporting results in adult patients with can-
cer and suspected infection in whom diagnostic interventions 
such as conventional diagnostic tests (approved standard diag-
nostic tests, eg, culture, serology, PCR, antigen testing) and 
metagenomic sequencing–based diagnostic tests were evaluat-
ed. Given the objective to consider the broad infectious disease 
diagnostic landscape, pathogen-specific studies were excluded.

Synthesis of Results

The approach and methods of the SLR followed the guidelines 
set forth by the Cochrane Handbook for Systematic Reviews of 
Interventions [15] and the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 2020 state-
ment [16]. Results were categorized and presented according 
to cancer type (solid tumor, hematological cancer, and hemato-
poietic cell transplant [HCT]) and outcomes (test characteris-
tics—including test accuracy or performance and diagnostic 
findings or pathogen yield, clinical course, health outcomes, 
and healthcare resource utilization [HCRU] and cost). 
Studies were grouped by region to account for differences in 
the types of approved diagnostics, test accessibility, clinical 
practice, and infection epidemiology.

RESULTS

Study Selection

The database searches identified 5188 records. Following de- 
duplication, classification based on the original Population, 

Intervention, Comparators, Outcomes, Timing, and Study 
(PICOTS) design (Supplementary Table 4) as well as additional 
exclusion criteria (Supplementary Table 5) and full text review, 
41 records met the eligibility criteria (Figure 1). An additional 
10 records were included from supplementary searches 
(Supplementary Table 3). Overall, 51 records from 50 unique 
studies were included.

Study Characteristics

A summary of the study characteristics is shown in Figure 2. 
The majority (n = 34 [68%]) of studies enrolled acute care hos-
pital inpatients. There were 2 clinical trials (1 randomized clin-
ical trial [30], 1 single-arm trial [31]) and 48 (96%) 
observational studies. Within the latter, there were 6 cross- 
sectional studies [22, 26, 32, 52–54], 26 retrospective cohort 
studies [17–20, 23–25, 27, 28, 33–41, 57–63, 66], and 16 pro-
spective cohort studies [3, 29, 42–51, 55, 56, 64, 65]. Sample 
size varied; the majority (n = 29 [58%) 18, 20, 24, 25, 30–34, 
36, 37, 39, 43, 45, 46, 48–50, 52–58, 62–65] reported including 
between 50 and 200 participants (Figure 2A). Cancer types and 
suspected infection also varied among studies (Figure 2B and 
2C). Studies were conducted across multiple geographic re-
gions (Supplementary Figure 1A). While diagnostic test types 
assessed in studies varied among regions, culture was universal-
ly assessed (Supplementary Figure 1B). Half (n = 25) [17–20, 
22–24, 26–29, 33–35, 44, 46–48, 52, 53, 59–62, 67] of the studies 
assessed culture methods alone, 19 studies [3, 21, 25, 30–32, 36, 
37, 42, 43, 45, 49, 50, 55, 57, 58, 63–65] assessed PCR diagnostic 
techniques, and 4 studies [38, 49, 57, 64] assessed metagenomic 
sequencing technologies. Other diagnostic tools were also eval-
uated or described, including diagnostic tests of BAL fluid, 
BDG, Aspergillus GM, other biomarkers, and serology.

Assessed Outcomes

Twelve (24%) studies reported test performance (Figure 3, 
Supplementary Table 6). Forty-four studies (88%) reported 
on clinical course, especially the prescription of antimicrobials 
(Figure 3, Supplementary Table 6). Thirty studies (60%) report-
ed health outcomes, with 26 studies reporting mortality [19, 20, 
23, 24, 27–30, 33, 35, 37, 41, 42, 44, 46–48, 51, 54–56, 58, 60, 61, 
64, 68]. Sixteen studies (32%) reported HCRU or cost (Figure 3, 
Supplementary Table 6), including hospital length of stay (LOS) 
(n = 16) [18, 20, 24, 27, 28, 30, 44, 46, 51, 53–55, 59–62], intensive 
care unit (ICU) LOS (n = 5) [28, 30, 51, 59, 62], hospital admis-
sion (n = 4) [18, 20, 27, 55], and direct cost (n = 1) [59].

Test Performance
All 50 studies reported pathogen yield (ie, percentage posi-
tive) for the respective diagnostic test assessed. 
Conventional diagnostic tests remain the major diagnostic 
methods utilized by researchers and clinicians. The propor-
tion of cases with positive test results varied across study 
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populations, pathogens, diagnostic methods, and specimens. 
Blood culture yield for any pathogen across 32 studies [17, 
19, 20, 23, 24, 26–32, 34, 35, 41–45, 47–50, 52–54, 56, 58, 
60–62, 65] demonstrated a range from 0% to 57.7% 
(Figure 4). For cultures of BAL fluid, 8 studies [19, 25, 39– 
42, 57, 63] reported 0.2% to 67.2% positive cultures 
(Figure 4). The 10 studies that assessed molecular diagnostic 
tools (ie, PCR and metagenomic sequencing) demonstrated 
varied yield compared with culture, although 2 studies dem-
onstrated generally better yield by metagenomic sequencing 
(Figure 4). Only 3 studies commented on turnaround time. 
One study reported that the mean turnaround time from sam-
ple collection to communicating results was 33 hours for 
blood cultures and 20 hours for PCR [30], while another study 
reported mean time from sample collection to results of 10 
hours and 4 hours for blood culture and PCR, respectively 
[45]. Turnaround time to communicate a result for microbial 
cell-free DNA (mcfDNA) metagenomic sequencing in the 
third study [49] was 52 hours for most samples.

Infection detection performance of various diagnostic tests 
assessed in studies are shown in Figure 5. In 6 (50%) studies 
[3, 25, 45, 49, 50, 57], the reference test for comparison was cul-
ture. For the others, especially when a pathogen-agnostic test 
(eg, metagenomic sequencing) was the index test, clinical adju-
dication, a composite of conventional diagnostic tests, or 

clinical practice guidelines definitions, all usually including cul-
ture among the criteria, were the comparison reference. 
Conventional diagnostic tests, including blood cultures, com-
monly did not report test performance. Limited studies of bio-
markers, including Aspergillus GM and BDG, from respiratory 
samples demonstrated variable performance depending on cut-
off values (Figure 5). Molecular tests, both PCR and metage-
nomic sequencing, demonstrated generally good performance.

Clinical Course
Thirteen studies (30%; solid tumor: 2 [3, 25]; hematological 
cancer: 9 [30, 37–40, 42, 43, 49, 54]; HCT: 2 [58, 63]) evaluated 
diagnostic test impact on the clinical course specifically antimi-
crobial therapy. Given that culture was often the reference test, 
its impact on antimicrobial therapy was usually assessed as a 
comparison for other tests. In a randomized controlled study 
assessing the impact of blood multiplex PCR results on antimi-
crobial therapy, multiplex PCR results led to a significantly 
shorter median time to the first change in targeted antimicro-
bial therapy compared with blood culture results (PCR: 
21.4 hours range 16.2–46.3 hours vs control: 47.5 hours; 
P = .02). Further, PCR led to targeted antimicrobial therapy 
in 33.3% (7/21) of patients with a positive result and 9.5% 
(7/74) of all study group patients [30]. In a study of 429 patients 
with suspected sepsis, PCR/electrospray ionization mass 

Figure 1. Study selection. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram for the systematic literature review, 1 January 
2012–23 June 2022.
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spectrometry, a technology based on broad-range PCR ampli-
fication coupled with mass spectrometry, was able to identify 
bloodstream infections in 4–8 hours with 64.3% sensitivity by 
specimen as compared with blood culture, which required 
24–48 hours [3]. A lower respiratory tract PCR panel study, 
in which results returned in approximately 4.5 hours, deter-
mined that while positive results did not likely impact therapy 
given the need to maintain broad coverage in the absence of 
sensitivity testing, negative results led to de-escalation in ther-
apy in 4.8% [25]. In another retrospective study, the combined 
use of BAL bacterial culture, Aspergillus GM, multiplex viral 
PCR, and cytology led to antimicrobial therapy adjustments 

in 48 of 54 HCT recipients [63]. The diagnostic impact of plas-
ma mcfDNA metagenomic sequencing was evaluated in 2 stud-
ies, which determined that antimicrobial therapy was or would 
have been changed in 47% (26/55) [49] and 59% (19/32) [38] of 
the included patients [38, 49]. This approach was assessed as 
likely enabling early treatment optimization, improving appro-
priate antibiotic use, and avoiding overtreatment [38, 49].

Health Outcomes
Mortality was the primary clinical outcome reported by most 
studies (n = 26) with percentages (0.4%–52% [19, 20, 23, 24, 
27–30, 33, 35, 37, 41, 42, 44, 46–48, 51, 54–56, 58, 60, 61, 64, 

Figure 2. Characteristics of the studies (n = 50) included in the systematic literature review, 1 January 2012–23 June 2022. One study [17] did not specify population age 
group but was assumed to be adult patients, since there was no mention of pediatric population in the study. A, Patient sample sizes for the studies included in the systematic 
literature review are indicated. One study [17] did not report the number of patients enrolled and only reported the total number of culture samples or fever episodes. B, 
Patient cancer type focus for the included studies: patients only with solid tumor (ST;ie, sarcomas, carcinomas, general tumors, and solid malignancies; n = 4) [18–21]; 
patients with hematological malignancy (HM) and ST but either primarily ST (n = 5) [3, 22–25] or separate outcome data for ST available (n = 4) [26–29]; patients with 
HM (ie, acute lymphocytic leukemia, acute myeloid leukemia, myelogenous leukemia, acute undifferentiated leukemia, chronic myelogenous leukemia, non-Hodgkin lym-
phoma, Hodgkin lymphoma, myelodysplastic syndrome, macroglobulinemia, chronic myeloid leukemia, aplastic anemia, and chronic myelomonocytic leukemia; n = 23) 
[17, 30–51]; patients with HM and ST but primarily HM (n = 5) [52–56] or separate outcome data for HM available (n = 4) [26–29]; and patients with HM who received 
hematopoietic cell transplant (allogeneic or autologous; n = 9) [57–65]. C, Number of studies per suspected infection, including febrile neutropenia (n = 22) [20, 24, 26, 
27, 29–31, 33–35, 44–50, 53, 54, 56, 62, 65], fever (n = 5) [17, 32, 41, 52, 61], respiratory infections (n = 11) [21, 23, 25, 36, 37, 39, 40, 42, 57, 58, 63], sepsis (n = 2) 
[3, 28], gastrointestinal infections (n = 2) [55, 59], urinary tract infections (n = 2) [18, 22], central nervous system infections (n =1) [64], and mixed types of suspected in-
fections where patients experienced different symptoms or sites of infections (n = 5) [19, 38, 43, 51, 60].
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68]) varying widely and not comparable given previously noted 
population differences, study design, and follow-up duration. 
Several studies assessed a potential association between a pos-
itive diagnostic result and mortality and found no significant 
correlation [30, 37, 55, 58], although study sizes were under-
powered for such analyses.

HCRU and Cost
While 16 studies reported on HCRU or cost, they rarely as-
sessed the impact of diagnostic tests on HCRU. The studies 
were not designed or powered to evaluate the diagnostic impact 
on HCRU. Studies included PCR [30, 37, 55, 58], culture [18, 
20, 24, 27, 28, 30, 44, 46, 51, 53, 54, 59–62], or other types of 
conventional diagnostic methods (ie, BDG assay [51], 
Aspergillus GM [54], and a multiplex gastrointestinal PCR pan-
el [55]). One study reported that a positive multiplex gastroin-
testinal panel was not significantly correlated with ICU LOS, 
while a negative panel was correlated with longer hospital 
LOS [55]. In another study, the hospital or ICU LOS did not 
differ among patients with febrile neutropenia who were 
diagnostically managed with or without the use of multiplex 
PCR [30].

DISCUSSION

Despite the recognized need for improved infectious disease di-
agnostic tests and the emergence of newer technologies, the 
findings of this SLR reflect that cultures either alone or in com-
bination with other conventional diagnostic tests have persist-
ed as the primary gold standard for the current diagnostic 
approach to acute infections in immunocompromised patients 
with cancer. The yield from culture was repeatedly demonstrat-
ed to be poor from blood and better but still limited from inva-
sive samples. Molecular technologies, including PCR and 

metagenomic sequencing, may offer attractive alternatives to 
meet the complex diagnostic challenges presented by immuno-
compromised patients with cancer. However, assessing their per-
formance by comparing with imperfect gold standards such as 
culture, or a composite of low sensitivity conventional diagnostic 
tests and clinical adjudication, complicates a true understanding 
of test performance. Nonetheless, pathogen-agnostic metage-
nomic sequencing technologies may fill distinct gaps noted in 
this population such as the need for accurate, noninvasive testing 
in medically fragile patients and broad pathogen identification in 
patients who have often atypical and nonspecific presentations 
and may be infected with >1 pathogen. Well-designed clinical 
studies evaluating diagnostic impacts on key outcomes with stan-
dardized definitions for determining clinical impact are needed 
rather than traditional comparisons to diagnostic tests of lower 
accuracy.

Biomarkers such as Aspergillus GM and BDG may prove use-
ful in specific clinical contexts, although they demonstrate dif-
fering test performance depending on clinical site sampled 
(BAL > serum) [69, 70], have targeted pathogen spectrums 
for application [5], and may have limited availability in a region 
or institution [71, 72]. Despite lack of standardization and de-
pendence on in-house methodologies and validations [5, 6], 
PCR-based assays were the most commonly studied tests, pro-
viding a reasonable turnaround time (ie, hours to days). Similar 
to biomarkers, they demonstrated generally good but variable 
performance depending on PCR type and differing perfor-
mance depending on the clinical site sampled, including im-
proved diagnosis of proven or probable invasive fungal 
disease with tissue or body fluid samples compared with blood 
[6]. However, although invasive sampling such as BAL may be 
useful when positive in guiding appropriate therapy for lower 
respiratory tract infections, such a procedure may not be feasi-
ble in many immunocompromised and fragile patients with 
cancer. Furthermore, positive results, whether from an invasive 
sample or blood, may not distinguish infection from coloniza-
tion, such as with PCR detection of Aspergillus [72, 73] or 
Pneumocystis jirovecii [74] in BAL samples. PCR assays are tar-
geted to specific microbes or specified panels of microbes [14], 
and while pathogen-specific biomarkers and PCR assays may 
have reasonable negative predictive value to exclude infection, 
their utility as individual screening tools to identify infection 
remains somewhat limited when the differential diagnosis is 
broad [70, 75, 76]. PCR has been combined with other technol-
ogies to capitalize on the advantages of each, such as real-time 
PCR plus 16S/18S ribosomal RNA sequencing. However, ex-
tended PCR tools also have limitations, including potential 
for contamination owing to their high sensitivity, lack of stand-
ardization, and cost and accessibility issues [45, 77].

Metagenomic sequencing technologies demonstrate promise for 
diagnosing suspected acute infections in immunocompromised pa-
tients with cancer with high test performance and additive 

Figure 3. Number of studies by cancer type and outcomes of interest identified in 
the systematic literature review, 1 January 2012–23 June 2022. Abbreviations: 
HCT, hematopoietic cell transplant; HCRU, healthcare resource utilization; HM, he-
matological malignancy; ST, solid tumor.
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detection and identification compared with conventional diag-
nostics. An advantage of the pathogen-agnostic characteristic 
of these tests is the observed detections of a wide breadth of 
diagnostically challenging and uncommon pathogens, and 
noninvasive sample testing may allow avoidance of invasive 
testing in some circumstances [38, 49]. Metagenomic sequenc-
ing can identify rare and challenging microorganisms such as 
Nocardia, Legionella, Toxoplasma, and Pneumocystis jirovecii 
[38]. Yet, it can also detect microbes of currently unclear clinical 
significance [38], and antimicrobial resistance marker detection 
capability is not yet routinely available as it is currently being 
validated. Therefore, like all diagnostic tests, metagenomic 

sequencing results need careful interpretation and will similarly 
benefit from orthogonal confirmatory testing.

The value of advanced molecular diagnostic tests such as ex-
tended PCR or metagenomic sequencing may offer the most 
utility in the immunocompromised host given their broad 
susceptibility to multiple opportunistic pathogens and often 
atypical presentations. In both immunocompromised and im-
munocompetent populations, advanced diagnostic tests tend to 
be used as a last resort in patients lacking diagnoses after con-
ventional testing [14, 78] or in specific scenarios presenting 
diagnostic challenges [79–82]. However, in immunocompro-
mised patients in particular, rapid identification of the etiologic 

Figure 4. Reported pathogen yield from diagnostic testing of blood and bronchoalveolar lavage fluid. Data yielded from systematic literature review, 1 January 2012–23 
June 2022. Percent yield of the specified diagnostic test (ie, culture, polymerase chain reaction, or metagenomic sequencing) based on specimen type is indicated for each 
study reporting these data. Size of the marker indicates relative study size with numbers ranging from 22 to 2751. Abbreviations: BAL, bronchoalveolar lavage; FN, febrile 
neutropenia; HCT, hematopoietic cell transplant; HM, hematological malignancy; mSeq, metagenomic sequencing; PCR, polymerase chain reaction; ST, solid tumor.
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pathogen is critical. Early application of advanced molecular 
tests in the infection course in well-defined scenarios, such as 
pneumonia or neutropenic fever, should be considered to im-
prove the diagnostic yield [83, 38, 49], as well as consideration 
for serial sampling in specific patient populations like allogene-
ic HCT recipients [84]. Studies of the clinical utility of system-
atic application of advanced molecular tests in clearly defined 
contexts will be important to inform best practice, especially 
for immunocompromised patients with cancer.

Diagnostic strategies employing a combination of tests in the 
appropriate clinical setting have been reported to improve 

overall diagnostic performance and pathogen yield [3, 45, 50]. 
Similarly, the utility of metagenomic sequencing, in particular, 
has been noted as a valuable adjunctive assay to conventional di-
agnostic tests in immunocompromised patients with cancer or 
HCT and suspected infection [49, 71, 85]. In a prospective obser-
vational clinical study of the use of metagenomic sequencing of 
cell-free DNA from plasma samples obtained within 24 hours of 
enrollment of patients who had hematological malignancy or re-
ceived HCT and had suspected pneumonia and a BAL sample 
collected or tested, the combination of plasma mcfDNA se-
quencing and usual care testing identified a probable cause of 

Figure 5. Test performance characteristics by cancer type, test, and sample. Data yielded from systematic literature review, 1 January 2012–23 June 2022. A, Sensitivity. 
B, Specificity. C, Positive predictive value. D, Negative predictive value. Size of marker represents the number of samples or patients in a study used to calculate data and 
ranged from 7 to 773. If no data are presented, the study did not report that value. Abbreviations: BAL, bronchoalveolar lavage; BDG, (1→3)-β-D-glucan; CMV, cytomega-
lovirus; CSF, cerebrospinal fluid; EORTC/MSG, European Organization for Research and Treatment of Cancer/Mycoses Study Group; GM, galactomannan; HCT, hematopoietic 
cell transplant; HM, hematological malignancy; LRT, lower respiratory tract; mSeq, metagenomic sequencing; PCR/ESI-MS, polymerase chain reaction–electrospray ioniza-
tion mass spectrometry; PJP, Pneumocystis jirovecii pneumonia; RT-PCR, reverse-transcription polymerase chain reaction; ST, solid tumor.
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pneumonia in 42.2% patients, equating to a 12.1% absolute in-
crease in diagnostic yield [83]. This finding further supports 
the utility of broad, pathogen-agnostic testing early in the diag-
nostic workup of an immunocompromised patient in conjunc-
tion with other testing.

Clear gaps exist in the literature for determining diagnostic 
impact on clinical course or outcome, HCRU, and cost. Few 
studies have assessed the clinical impact of specific diagnostic 
tests, although studies of PCR and metagenomic sequencing 
did highlight their respective abilities to accelerate treatment 
optimization and impact clinical management by providing 
faster and more specific pathogen identification. The number 
of molecular tests with better performance characteristics will 
continue to grow. Efforts to improve diagnostic stewardship re-
quire better diagnostic tools as well as a more comprehensive 
understanding of how well these diagnostic tests correlate 
with clinical outcomes [86].

Limitations of SLR Study

The SLR identified 50 studies meeting inclusion criteria, and al-
though the search was comprehensive, the parameters of the 
search criteria may have been too restrictive or the terms 
used for searching databases may not have matched those 
used in some relevant references, so some studies may not 
have been identified. To address the potential for missing refer-
ences, a supplementary manual search through relevant confer-
ence abstracts and bibliographies of recent reviews and selected 
studies of the topic was conducted and yielded additional stud-
ies. The included studies had various limitations, including ret-
rospective and noncomparative designs, relatively small sample 
sizes, and single center data. Pathogen-specific diagnostic re-
sults were only included in the findings if they were assessed 
in the context of the broader infectious disease diagnostic land-
scape. There was notable variability in diagnostic approaches 
(ie, how, when, and which tests were used) and management 
decisions (ie, which, when, and how antimicrobials were ad-
ministered). Finally, given that studies from multiple regions 
and institutions were included, differences in individual clinical 
practices and hospital-level policies as well as accessibility of 
various diagnostic tests may have impacted the respective study 
outcomes. The relatively small number of included studies 
identified for the 10-year study period highlight the need for 
targeted, well-designed comparative studies of both existing 
and novel diagnostic platforms to enhance understanding of 
the optimal approaches to diagnostic testing and improve anti-
microbial stewardship and patient outcomes.

CONCLUSIONS

The findings of this SLR emphasized the continued dependence 
on conventional diagnostic tests, especially culture, which have 
poor diagnostic yield in immunocompromised patients with 

cancer. Limited data exist overall, but this SLR demonstrated 
an almost complete lack in key areas—health outcome, 
HCRU, and cost—to inform the potential value of various diag-
nostic tools. Both PCR and metagenomic sequencing can po-
tentially improve diagnostic gaps and provide rapid detection 
and pathogen identification to facilitate earlier and appropriate 
escalation or de-escalation of antimicrobials. However, relying 
on comparisons with less sensitive conventional diagnostic 
tests to demonstrate their optimal utility is unrealistic for ad-
vancing diagnostic stewardship. Real-world evidence for novel 
molecular tests regarding test performance and clinical course, 
specifically as an adjunct to conventional diagnostic tests, and 
diagnostic approaches to optimize antimicrobial therapy in im-
munocompromised patients [38, 49, 71, 85, 87], suggest the po-
tential for cost savings and improved patient outcomes. 
However, studies are critically needed to determine the optimal 
clinical scenarios for implementing improved diagnostic strat-
egies, particularly their potential impacts on health outcomes 
such as antimicrobial use, HCRU, cost, and mortality.
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