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Early r nition of is in n is difficul mic inflammation .
arly recognition of sepsis in dogs and cats is difficult because systemic inflammation, Biomarkers, Dogs, Cats

infection, organ dysfunction, and treatment effects overlap clinically. Point-of-care biomarkers
could shorten the interval between suspicion and reassessment, but analytical validity,
diagnostic discrimination, prognosis, and decision utility are distinct claims. To systematically
evaluate veterinary evidence published from 2017 through 2025 on point-of-care or clinically
rapid biomarkers for recognizing sepsis or systemic inflammation in dogs and cats, and to
distinguish measurement performance from sepsis-specific diagnostic and clinical utility. Dogs
and cats represented in eligible veterinary clinical and analytical studies, including emergency,
critical-care, pyometra, pneumonia, septic peritonitis, pyothorax, and hospitalized populations.
A systematic review was conducted using prespecified eligibility, structured searching,
duplicate handling, staged screening, data extraction, diagnostic-accuracy fields, and risk-of-
bias assessment. Evidence was synthesized narratively when populations, thresholds, reference
standards, platforms, or clinical purposes were not sufficiently comparable for quantitative How to Cite This Article: Zhang W,
pooling. The evidence base was heterogeneous and predominantly canine. Acute-phase i C, Tan M. Diagnostic Accuracy and
proteins, inflammatory mediators, endothelial and hemostatic markers, cell-death products, Clinical ~Utility of Point-of-Care
routine hematologic ratios, and local-fluid tests addressed different clinical questions. Several ~ Biomarkers for Early Recognition of
biomarkers detected inflammation or tracked severity without reliably establishing infection- ~ Sepsis and Systemic Inflammation in
specific discrimination. Point-of-care analytical validation was more mature for some assays D095 and Cats: A Systematic Review of
. L - . . - . Veterinary Evidence, 2017-2025. Int J
than sepsis-specific clinical validation. Feline evidence was sparse. Point-of-care biomarkers Vet Res Allied Sci. 2025:5(2):139-50.
should not be treated as interchangeable sepsis tests. Their value depends on the target https://doi.org/10.51847/Ifv3CaWJ45
condition, comparator spectrum, timing, reference standard, assay credibility, and intended use.
A function-specific interpretation separating inflammation detection, infection attribution,
prognosis or monitoring, and actionability is clinically more defensible than a single biomarker
ranking.
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Introduction
Sepsis recognition in small animals remains clinically difficult because infection, dysregulated inflammation, and

organ dysfunction are incompletely aligned. Contemporary veterinary guidance emphasizes that no single
validated definition or diagnostic test captures small-animal sepsis, while emergency-department data show that
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systemic inflammatory response syndrome (SIRS) criteria are common in sick dogs and cats and therefore
insufficiently specific when used alone [1, 2]. Organ dysfunction adds important severity information but does
not independently establish infectious causation [3]. Biomarker evidence inherits this problem: even promising
inflammatory signals can change apparent performance when the clinical phenotype or SIRS definition changes
[4]. This review therefore evaluates point-of-care and clinically rapid biomarkers according to what they actually
establish—measurement credibility, systemic-inflammation detection, infection discrimination, prognosis or
serial monitoring, and decision consequence—rather than assuming that all positive biomarker signals answer the
same sepsis question.

Review objective

The objective was to determine how accurately and usefully point-of-care or clinically rapid biomarkers identify
sepsis and systemic inflammation in dogs and cats, with explicit separation of four functions: analytical
measurement, early inflammatory recognition, discrimination of infection or sepsis from clinically relevant
mimics, and prognostic or monitoring utility. The review also examined how species, infection source, illness
spectrum, sampling time, assay platform, threshold selection, and reference-standard credibility constrain
inference. This four-function lens is proposed as an organizing synthesis rather than a validated decision rule. It
is intended to prevent an analytically valid assay from being misclassified as a sepsis diagnostic, or an outcome-
associated biomarker from being interpreted as proof of infection. Clinical actionability was considered the most
downstream claim and therefore required evidence beyond biomarker association alone.

Materials and Methods

A systematic-review protocol was specified before synthesis. Eligible records were identified with veterinary
species terms, sepsis or systemic-inflammation concepts, biomarker and point-of-care terms, and infection-source
terms relevant to small-animal emergency practice. Records were deduplicated before staged title/abstract and
full-text assessment. Extraction separated population and setting, specimen, assay or platform, sampling time,
threshold, comparator, reference standard, diagnostic measures, prognostic outcomes, serial behavior, and
reported feasibility. Primary veterinary empirical evidence was distinguished from methodological and reporting
sources used to support review conduct. Diagnostic and prognostic claims were coded separately. No unreported
threshold, accuracy statistic, effect size, sample characteristic, or outcome was inferred. Because the eligible
literature included different target conditions, platforms, comparators, and reference standards, synthesis was
prespecified as narrative unless quantitative compatibility was demonstrable.

Protocol and reporting framework

Reporting followed PRISMA 2020 principles, with diagnostic-test-specific fields drawn from PRISMA-DTA and
search documentation aligned with PRISMA-S [5-7]. These frameworks were used to preserve the distinction
among the index test, target condition, comparator or reference standard, threshold, patient spectrum, and review-
selection process. Their use was reporting-oriented: adherence to a reporting checklist was not treated as evidence
that an individual primary study had low risk of bias or that the review search was necessarily exhaustive. For this
veterinary context, the reporting framework was additionally adapted to record species, infection source,
emergency or intensive-care setting, local-fluid versus systemic testing, and whether the assay was genuinely
point-of-care, rapid laboratory testing, or a research biomarker without bedside deployment. These distinctions
were carried forward into extraction and synthesis.

Eligibility criteria

Peer-reviewed journal articles published from 2017 through 2025 were eligible when they involved dogs, cats, or
directly applicable review methodology; had a verifiable DOI; met the prespecified journal-quality requirement;
and supported at least one defined review domain. Primary review evidence required empirical evaluation of a
biomarker, rapid test, clinically accessible analyte, relevant comparator, infection source, reference standard,
prognosis, serial response, or analytical performance pertinent to sepsis or systemic inflammation. Studies were
excluded for incompatible species, publication dates outside the window, duplicate versions, absence of a
verifiable DOI, topic adjacency without claim-level relevance, or materially incompatible clinical targets.
Methodological papers informed reporting, appraisal, or synthesis but were not treated as included veterinary
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diagnostic evidence units. Local infection tests were retained only when their target condition was explicitly
preserved rather than relabeled as systemic sepsis.

Population and clinical setting

The target population comprised dogs and cats in settings where early systemic inflammation or infection
recognition could alter diagnostic or monitoring decisions. The evidence encompassed emergency-department
patients, critically ill animals, hospitalized cats, and syndrome-specific populations such as pyometra, pneumonia,
septic peritonitis, and pyothorax. These groups were not considered interchangeable. A biomarker that separates
diseased animals from healthy controls addresses a different spectrum from a test evaluated against noninfectious
critical illness, and a local cavitary-effusion test addresses source infection rather than systemic sepsis. This
distinction is central because clinically useful specificity is most challenged by inflammatory mimics, prior
treatment, organ dysfunction, and mixed infection sources. Species was retained as an explicit boundary: canine
findings were not transferred to cats unless feline evidence supported the same inference.

Index biomarkers

The index-biomarker domain included acute-phase proteins, procalcitonin, serum amyloid A (SAA),
inflammatory cytokines and chemokines, endothelial or glycocalyx markers, coagulation and fibrinolysis
variables, cell-free DNA and nucleosomes, CBC-derived ratios, routine biochemical variables, and rapid local-
fluid infection tests. In a prospective canine comparison, C-reactive protein (CRP) behaved as an inflammation-
responsive marker, whereas procalcitonin did not provide robust separation between sepsis and noninfectious
SIRS [8]. A point-of-care luminometer showed clinically relevant accuracy for septic cavitary effusions against
aerobic culture, but its target was local septic effusion rather than systemic sepsis [9]. In hospitalized cats, point-
of-care feline SAA measurement correlated with reference testing, yet SAA or the SAA-to-albumin ratio did not
establish sepsis-specific diagnostic or prognostic validity in the small clinical cohort [10].

Reference standards

Reference standards were treated as clinical adjudication structures rather than assumed gold standards.
Depending on the study question, they included microbiologic culture, cytologic or biochemical evidence from
infected body-cavity fluid, syndrome definitions based on clinical infection plus systemic inflammation, and
organ-dysfunction classifications. Each carries a different error structure. Culture can be affected by sampling
site, prior antimicrobial exposure, organism burden, and specimen quality; SIRS-defined sepsis can incorporate
the same physiologic abnormalities being evaluated; and healthy-control comparisons can exaggerate apparent
discrimination. Organ dysfunction strengthens severity characterization without independently establishing
infection. Consequently, diagnostic performance was interpreted only within the target condition actually verified
by each study. The review therefore used a proposed reference-standard credibility distinction: direct source
confirmation, clinically adjudicated infection, inflammation-based syndrome classification, and severity-only
classification were kept analytically separate rather than combined.

Table 1 presents what each veterinary sepsis reference standard verifies—and what it cannot verify.

Table 1. What each veterinary sepsis reference standard verifies—and what it cannot verify

Target Factors
condition altering
verified  verification

Reference  Material or
basis clinical basis

Use of a positive  Inference  Separate confirmation and
biomarker unavailable evidentiary origin

Culture or Supports Samplin Strengthens ~ Negative culture Confirmation: Reconcile
Direct source source-specific PP piing 9 g result with treatment and

confirmation microbiologic infection at quality; prior infection does not exclude clinical course
X g sampled site antimicrobials  attribution infection L -
evidence Origin: Evidence-derived
Local-fluid Local infection
Septic microbiology, Supports an Effusion type; Guides source- is not equivalent Confirmation: Reassess
effusion cytology, or infected sampling directed quiva systemic state separately
A ? ! . to systemic P -
adjudication  biochemical cavity protocol management sepsis Origin: Evidence-derived
pattern
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Clinical Compatible Supports Case Incorporation Confirmation: Seek
infection source plus clinically  definition; Raises sepsis and spectrum independent source or
plus systemic inflammatory adjudicated comparator probability bias remain trajectory evidence
inflammation ~ syndrome sepsis spectrum possible Origin: Evidence-derived
Organ- New or Defines  Comorbidity; Escalates Does not Confirmation: Reassess
dysfunction worsening organ  severity treatment  monitoring and establish cause and trajectory
classification dysfunction consequence effects support infectious cause Origin: Evidence-derived
Concordant Higher- e Supports . Confirmation: Repeat
source, - Species; time; . Requires . R
Integrated . . confidence " contextual action, . discordant domains rather
LU inflammation, platform; . prospective
adjudication contextual not a universal S than average them
organ state, and . - treatment validation L .
interpretation score Origin: Proposed synthesis

assay credibility

Information sources

Information-source planning prioritized PubMed-indexed veterinary literature and supplementary targeted
retrieval of directly relevant diagnostic, biomarker, methodological, and infection-source evidence. Search
documentation was designed to retain the database or interface, search date, complete syntax, limits, and retrieved-
result count because omission of these elements materially reduces reproducibility [11]. A result set exposed by
an interface was not assumed to be equivalent to a complete database export. Search-derived numerical quantities
were therefore eligible for reporting only when generated by the recorded retrieval and deduplication process and
were never inferred from bibliography size or a desired inclusion total. Citation chasing and targeted known-item
checking were used as sensitivity checks, but supplementary discovery was kept methodologically distinct from
database-derived retrieval quantities.

Search strategy

Search strings combined controlled and free-text terms for dog, canine, cat, feline, sepsis, SIRS, systemic
inflammation, biomarker, point-of-care testing, CRP, SAA, procalcitonin, lactate, cytokines, chemokines,
endothelial injury, coagulation, cell-free DNA, nucleosomes, and major septic syndromes. Search-string
sensitivity was checked against known relevant records rather than assumed from face validity [12]. Search filters
can trade sensitivity against precision, so opaque filters were avoided when direct concept terms could be used
[13]. Search quality assurance also recognized that information-specialist involvement is associated with stronger
search reporting and reproducibility, although such involvement cannot guarantee exhaustive retrieval [14].
Searches were restricted to the prespecified publication window; species and clinical-target decisions were applied
during screening when this reduced the risk of inadvertently excluding relevant mixed-species or methodological
records.

Study selection

After deduplication, records were screened against the prespecified year, species, publication, DOI, journal-
quality, clinical-target, and evidence-fit criteria. Full texts were sought for records that could plausibly inform
diagnostic performance, analytical validity, prognosis, monitoring, reference-standard interpretation, or clinically
relevant heterogeneity. Full-text exclusion required a single interpretable primary reason, such as incompatible
species, ineligible publication type, nonqualifying target condition, insufficient empirical information, duplicate
article version, or failure of the prespecified journal or DOI requirement. Reporting and diagnostic-accuracy
guidance informed staged selection, but methodological papers were kept distinct from veterinary evidence units.
Selection numbers were not inferred from the final bibliography or harmonized by assumption; any numerical
study flow reported elsewhere in the review must originate from the same underlying screening record.

Data extraction

A structured extraction form separated study identity from the clinical claim the study could support. Fields
included country, species, sample and setting, infection phenotype, study design, index biomarker or device,
specimen, platform, timing, threshold, comparator, reference standard, analytical method, sensitivity or specificity
when reported, prognostic endpoint, serial behavior, feasibility, and authors’ limitations. Analytical validation
and clinical validation were coded separately. For local-fluid tests, the extracted target condition remained septic
effusion or septic peritonitis rather than being broadened to systemic sepsis. For prognostic studies, mortality or
severity associations were not recoded as diagnostic discrimination. Missing values were recorded as not reported
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rather than inferred. Extraction also preserved alternative explanations including treatment exposure, healthy-
control spectrum, assay interference, and case-definition dependence for subsequent heterogeneity and bias
interpretation.

Risk-of-bias assessment

Diagnostic-accuracy evidence was appraised by domain rather than converted into a numerical quality score.
Patient selection, index-test conduct and interpretation, reference-standard credibility, and flow or timing were
evaluated using diagnostic-accuracy risk-of-bias principles [15]. Indirectness was considered when the
population, platform, target condition, or reference standard differed from the clinical question of early canine or
feline sepsis recognition [16]. Inconsistency, imprecision, and possible publication bias were treated as body-of-
evidence limitations when studies were small or methodologically heterogeneous [17]. Prognostic evidence was
appraised separately because association with mortality, disease severity, or biomarker trajectory does not
establish diagnostic accuracy [18]. Particular attention was directed to healthy-control designs, incorporation of
SIRS elements into target definitions, absence of noninfectious critically ill comparators, small feline cohorts, and
lack of independent external validation.

Diagnostic-accuracy measures

For studies with a defined target condition and reference standard, extraction captured reported sensitivity,
specificity, likelihood ratios, receiver-operating-characteristic area under the curve, threshold, and uncertainty
measures when available. Metrics were interpreted at the exact threshold, specimen, time point, platform, and
comparator used by the investigators. Analytical agreement, precision, linearity, and assay interference were
classified as measurement-performance outcomes and were not converted into sepsis sensitivity or specificity.
Likewise, prognostic associations and serial biomarker decline were not treated as diagnostic-accuracy measures.
Quantitative pooling was considered only if populations, target conditions, reference standards, assay platforms,
and thresholds were sufficiently compatible; otherwise, preserving study-specific estimates was judged more
defensible than producing a pooled value with uncertain clinical meaning. No unreported diagnostic metric was
calculated from incomplete published data.

Evidence synthesis

Synthesis was organized by the clinical function a biomarker could defensibly perform rather than by analyte
concentration alone. Evidence was first separated into analytical validity, inflammatory-state recognition,
infection or sepsis discrimination, prognosis or serial monitoring, and potential decision utility. Studies using
healthy animals as the principal comparator were interpreted differently from studies including noninfectious
critically ill animals. Local-source tests were retained as infection-detection evidence but were not pooled
conceptually with systemic biomarkers. Thresholds and diagnostic estimates remained study specific when assays,
populations, reference standards, or sampling times differed. This approach avoided implying equivalence among
markers whose biological pathways, intended uses, and validation stages were substantially different.

Table 2 presents clinical claims permitted at successive levels of point-of-care biomarker evidence.

Table 2. Clinical claims permitted at successive levels of point-of-care biomarker evidence

Evidentiary . - Inflammatory Sepsis Prognostic/serial  Actionable POC
. Analytical validity . L .
question signal discrimination signal result
Difference against

Acceptable assay Marker differs from
agreement or health or changes

Association with  Rapid result plus

relevant .
outcome or temporal  credible target-

What is actually

observed - o . noninfectious - .
precision with inflammation change condition evidence
comparators
. . . . . . . Severity or . .
Biomarker claim Marker can be  Biological response Possible diagnostic tra'ect())lr Potential bedside
permitted measured credibly detected information . ! _y decision support
information

Measurement ma L . May influence
.. . Y Supports contextual May refine infection ~ May support . Y
Clinical role enter clinical .. . o testing or treatment
suspicion probability monitoring

evaluation sequence
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Disease Threshold and

. . L Infection specificit Does not establish ~ Outcome benefit
Evidence still absent  discrimination P . y reference standard . . .
uncertain diagnosis unestablished
unproved matter
Validation ste Validate in target Compare with External validation Repeat within ~ Test decision impact
P population clinical mimics required clinical course prospectively

Results and Discussion

The retained evidence demonstrated substantial biological and methodological diversity. Recent canine studies
described acute-phase and lipoprotein abnormalities, endothelial activation, and hemostatic or fibrinolytic
perturbations in sepsis [19-21]. These findings supported multiple pathobiological domains rather than a single
dominant biomarker pathway. Importantly, elevation in septic animals did not automatically establish
discrimination from noninfectious critical illness, particularly when healthy animals supplied the comparator.
Temporal context also mattered. Serial assessment of hyaluronic acid and related endothelial variables illustrated
that biomarker concentrations can change during critical illness and alongside therapeutic exposures, including
fluid administration [22]. Across the evidence base, the strongest recurring distinction was therefore between
detecting a disturbed biological state and identifying its infectious cause. Analytical feasibility, prognostic
association, and rapid turnaround were additional dimensions, but none could substitute automatically for
clinically relevant diagnostic specificity.

Study-selection flow

The available selection record documented an initial targeted discovery subset of 60 surfaced records across five
prespecified query families. Eight duplicate records within that subset were removed, leaving 52 unique surfaced
records. Title/abstract screening excluded 16 records on prespecified eligibility grounds, leaving 36 potentially
eligible records within the verified subset. The available selection records did not contain a complete uncapped
database-export denominator or a reconciled full-text-to-final-inclusion chain. Consequently, no additional
selection number was reconstructed, estimated, or inferred.

Because a conventional completed flow would falsely imply verification beyond the available selection record,
Figure 1 makes the boundary between verified selection accounting and unavailable downstream counts explicit.

Targeted PubMed-indexed discovery across five
prespecified canine/feline sepsis-biomarker query families L

60 surfaced result records in the

verified interface subset.

8 duplicate records removed within
the surfaced subset

16 records excluded at

52 unique surfaced records s _
title/abstract screening

screened by title/abstract.
11 outside publication window
2 human/non-veterinary

1 equine

36 potentially eligible records 2 secondary evidence records
within the verified subset. not eligible as primary review units

1 Complete database-export, full-text assessment, and final '
' inclusion counts not verified in the available ledger. 1

No downstream numerical flow reconstructed.

= solid arrows = verified arithmetic transitions

= = = = dashed boundary = evidential/reporting limit

Figure 1. Verified boundary of the canine and feline sepsis-biomarker selection record
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The flow reports only selection quantities documented in the available selection record: 60 surfaced records, 8
duplicates removed, 52 unique records screened, 16 records excluded, and 36 potentially eligible records. A
terminal verification boundary prevents unverified full-text and inclusion quantities from being visually inferred.
Solid connectors denote verified arithmetic transitions; the dashed terminal boundary denotes unavailable
downstream accounting. Top-to-bottom review-selection flow showing 60 surfaced records, removal of 8
duplicates, screening of 52 unique records, exclusion of 16 records, and 36 potentially eligible records. The flow
ends at a dashed verification boundary indicating that complete database-export, full-text exclusion, and final
inclusion counts are not available and are not extrapolated.

Characteristics of included studies

The empirical evidence mapped in the review was predominantly canine and concentrated in referral, emergency,
critical-care, and syndrome-specific populations. Feline evidence was comparatively sparse and more often
involved small hospitalized cohorts, pyometra, or inflammatory profiling. Study purposes also differed: some
evaluated rapid or point-of-care analytical performance, whereas others examined diagnosis, prognosis, disease
severity, or longitudinal biomarker behavior.

Comparator spectrum varied markedly. Healthy animals were common controls, but clinically more demanding
comparisons involved noninfectious SIRS or other critically ill animals. Infection phenotypes included
pneumonia, pyometra, septic peritonitis, pyothorax, and broader sepsis cohorts. These differences limited direct
cross-study ranking because the apparent value of a biomarker depended on whether it was being asked to separate
disease from health, infection from sterile inflammation, survivors from nonsurvivors, or changing disease states
over time.

Biomarker categories

Feline cytokine and chemokine profiling supports a biologically complex inflammatory response in sepsis and
septic shock, but these mediators remain research-oriented rather than validated bedside diagnostics [23]. Local-
fluid biomarkers represent a different category: paired biochemical measurements in canine septic peritonitis can
assist source-infection recognition, but their target is the infected cavity rather than systemic sepsis itself [24].
Serial acute-phase measurements constitute a monitoring category. In dogs with pneumonia, septic peritonitis, or
pyometra, longitudinal CRP, SAA, and other biomarker trajectories changed during treatment, suggesting
potential value for assessing resolution [25]. Conversely, acute-phase and lipoprotein changes also occur across
systemic inflammatory phenotypes, reinforcing that inflammatory responsiveness is not synonymous with
infection specificity [26]. Thus, biomarker categories were most informative when classified by biological
pathway and intended clinical function, rather than analyte family alone.

Diagnostic performance

Diagnostic performance was strongly dependent on the clinical question encoded by the study design. Local-fluid
testing could provide useful discrimination for septic effusions, while systemic inflammatory biomarkers
frequently performed a broader role as indicators of inflammation or illness severity. A marker that differs
substantially between sick and healthy animals can still perform poorly when the clinically relevant comparator
is noninfectious critical illness.

Thresholds were therefore not treated as transportable constants. Assay platform, specimen type, infection source,
case definition, treatment exposure, and sampling time could each change apparent performance. Similarly,
receiver-operating-characteristic results from narrowly selected disease phenotypes were interpreted as study-
specific evidence rather than universal canine or feline sepsis thresholds. The evidence supports clinically
bounded diagnostic interpretation; it does not support a single cross-platform biomarker cutoff or a universal
ranking of point-of-care tests.

Prognostic and clinical utility

Prognostic information was distinguished from diagnostic discrimination. Biomarkers associated with organ
dysfunction, septic shock, mortality, or longitudinal improvement may contribute clinically after sepsis is
suspected or established, yet outcome association does not prove that the same marker can identify infection
among undifferentiated patients. Serial trajectories can similarly aid reassessment without validating an initial
diagnostic threshold.
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Clinical utility was interpreted even more conservatively. Rapid turnaround, assay feasibility, and biological
responsiveness are necessary attributes for some point-of-care applications, but they do not establish that
biomarker-guided management improves survival, antimicrobial stewardship, length of hospitalization, or
welfare. Evidence of actual decision impact was limited. Consequently, the review distinguishes availability of a
result, clinical interpretability of that result, and demonstrated benefit from acting on it as progressively stronger
and currently noninterchangeable claims.

Sources of heterogeneity

Clinical phenotype was a major source of heterogeneity. Evaluation of neutrophil-to-lymphocyte ratio in canine
bacterial pneumonia illustrates that performance in one infection phenotype cannot be assumed to transport to all
septic syndromes [27]. In dogs and cats with septic peritonitis or pyothorax, bilirubin abnormalities additionally
illustrate how species, infection site, organ dysfunction, and sampling interval can influence prognostic
interpretation [28].

Comparator selection also altered apparent accuracy. Pyometra-versus-healthy designs can yield strong separation
while providing limited evidence about discrimination from noninfectious inflammatory mimics [29]. Reference-
standard heterogeneity compounds this problem because microbiologic findings differ by source, sampling
procedure, and organism distribution even within canine pyometra [30]. Table 3 presents how five sources of
heterogeneity alter comparability and transfer of veterinary sepsis-biomarker performance.

Table 3. How five sources of heterogeneity alter comparability and transfer of veterinary sepsis-biomarker
performance

Heterogeneit Infection Comparator . Samplin
geneity I P Species pling Reference standard

question phenotype spectrum time/treatment

Pneumonia, Healthy versus Canine-dominant Baseline versus
Study contrast pyometra, critically ill Versus sparse serial/post-
cavitary sepsis mimics feline evidence treatment

Culture, local adjudication,
SIRS-based classification

Disease-specific
Inference distorted performance

State change

. Different target condition
attributed to erent target conditions

Inflated apparent  Cross-species

. discrimination transfer . - treated as equivalent
generalized infection alone
Clinical Misapplied  False confidence ~ Unsupported . . . . .
PP . . . _pp Misread trajectory Inconsistent diagnostic labels
consequence threshold in specificity  feline inference
- Species
... Source-specific . . P Temporal and e . .
Transfer limit Spectrum bias  biology/assay . Verification/incorporation bias
spectrum . therapeutic context
behavior
How comparability Revalidate by Test against Obtain feline Interpret . .
. - . . Reconcile source evidence
can be tested phenotype clinical mimics validation sequentially

Risk-of-bias findings

Recurring risk-of-bias concerns arose from selected referral populations, small cohorts, disease-versus-healthy
comparisons, inconsistent target-condition definitions, and reference standards that could share components with
the index classification. Studies comparing septic animals only with healthy controls were particularly vulnerable
to spectrum effects because the bedside diagnostic challenge is usually separation of infection from other
inflammatory critical illnesses.

Other concerns were assay-specific. Analytical interference, variable sampling time, prior treatment, and lack of
prespecified or externally validated thresholds could influence observed performance. Feline evidence
additionally carried substantial imprecision because of small samples and limited replication. These limitations
did not nullify the reported biological signals; rather, they narrowed the claims those signals could support. Risk-
of-bias judgments were consequently used to qualify interpretation rather than to create a composite quality score
or exclude potentially informative negative findings.

The central finding is that “point-of-care biomarker for sepsis” describes several scientifically different
propositions. Some assays demonstrate that an analyte can be measured rapidly and reproducibly. Others detect
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systemic inflammation, differentiate selected infection phenotypes, track biological severity, or change during
recovery. These achievements are clinically relevant, but none automatically proves the others.

The evidence therefore does not support a single best biomarker across dogs and cats. Instead, it supports a
function-specific interpretation in which measurement credibility precedes disease discrimination, and disease
discrimination precedes claims of actionable clinical utility. This proposed hierarchy is intentionally nonnumeric.
It also preserves discordance: a strong inflammatory signal with weak infection confirmation should not be
averaged into a synthetic “sepsis score.” Such discordance is itself clinically informative and should prompt
reassessment of infection source, comparator diagnoses, sampling time, and assay credibility.

Interpretation of diagnostic performance

Simple and readily available markers require the same interpretive discipline as novel assays. Neutrophil-to-
lymphocyte and platelet-to-lymphocyte ratios in critically ill dogs showed limited or inconsistent prognostic
relationships and should not be treated as sepsis-specific indicators [31]. A three-group study of thiamine status
further demonstrates that a biomarker can distinguish critical illness from health without meaningfully
distinguishing septic from nonseptic critical illness [32].

Analytical validation represents another boundary. A whole-blood point-of-care coagulation analyzer can be
assessed for agreement, precision, and interference without thereby demonstrating sepsis discrimination [33].
Likewise, a quantitative fluorescent canine CRP assay may reliably measure CRP while leaving infection-specific
clinical validity unanswered [34]. Diagnostic performance should therefore be interpreted as a chain of linked but
separate questions: Was the analyte measured credibly? Did it distinguish the relevant target condition? Would
that distinction change a clinically defensible decision?

Clinical implications

For bedside practice, a positive point-of-care biomarker should be interpreted alongside the suspected infection
source, physiological state, organ dysfunction, assay characteristics, and temporal trajectory. A high inflammatory
marker in an unstable animal may appropriately escalate attention while still leaving infectious causation
uncertain. Conversely, a modest biomarker value should not override strong source evidence when assay timing
or sensitivity is uncertain.

A proposed clinical interpretation architecture follows from the synthesis: first establish analytical credibility;
next define what biological state the marker reflects; then ask whether the comparator evidence supports infection
attribution; finally determine whether the result changes an existing diagnostic, monitoring, or treatment decision.
This architecture is not a validated scoring system. Its purpose is to prevent analytical performance, inflammatory
sensitivity, prognostic association, and clinical effectiveness from being collapsed into a single claim of “sepsis
accuracy.”

Evidence gaps

Prospective studies should preferentially enroll diagnostically difficult animals rather than rely predominantly on
healthy controls. Clinically useful validation requires noninfectious inflammatory comparators, predefined target
conditions, independently interpretable reference standards, prespecified thresholds, transparent handling of
culture-negative infection, and adequate representation of major infection phenotypes.

Feline evidence requires particular expansion. Future work should also distinguish analytical validation from
diagnostic validation and diagnostic validation from decision-impact evaluation. Serial paired testing could clarify
whether biomarker trajectories add information beyond routine clinical reassessment. External validation across
hospitals and assay platforms is necessary before thresholds are transported between populations. Ultimately,
pragmatic studies should test whether access to a rapid biomarker changes decisions and patient-centered
outcomes relative to otherwise comparable care; such studies are needed because current associations and assay-
performance data cannot establish clinical benefit by themselves.

Limitations

Early bedside studies of circulating cell-free DNA and nucleosomes illustrate both the potential of rapid
prognostic biomarkers and the limitations imposed by small cohorts and restricted external validation [35]. Canine
point-of-care CRP validation similarly demonstrates that establishing analytical performance does not establish
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sepsis-specific diagnostic validity [36]. Feline point-of-care SAA assays have undergone analytical evaluation,
but this evidence cannot be converted into clinical sepsis accuracy without target-condition studies [37].
Emerging feline evidence remains particularly fragile. Testican-1 findings in pyometra were derived from a very
small SIRS-defined cohort and therefore require independent replication before broad interpretation [38]. The
review is additionally constrained by marked heterogeneity in phenotype, comparator spectrum, reference
standards, sampling time, and assay platforms. These limitations preclude defensible universal thresholds and
restrict direct quantitative comparison across the evidence base.

Conclusion

Point-of-care biomarkers can contribute to early veterinary recognition of inflammation, infection-related states,
prognosis, and serial reassessment, but these functions are not interchangeable. Current evidence is stronger for
selected analytical and biological signals than for universal sepsis-specific discrimination or demonstrated
decision benefit. Clinicians should interpret results within species, infection source, comparator spectrum, timing,
reference-standard credibility, and assay context. The proposed function-specific interpretation separates
measurement, inflammation detection, infection attribution, prognosis, and actionability, while emphasizing that
discordant findings require reassessment rather than automatic numerical integration.
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