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a b s t r a c t 

Background: Challenges in identifying the causes of acute exacerbations of chronic obstructive pulmonary 

disease (AECOPD) have led to overuse of antibiotics. The advantages of point-of-care testing (POCT) may 

help to identify pathogens and use antibiotics more appropriately. 

Methods: We conducted a systematic review to evaluate the effect of POCT to guide antibiotic prescrip- 

tions for AECOPD. Adhering to a protocol (CRD42024555847), we searched eligible studies. The outcomes 

included antibiotic-related and clinical outcomes. We evaluated the risk of bias and performed meta- 

analyses with subgroup based on the type and testing timing of POCT. 

Results: A total of 18 studies evaluating 4346 AECOPD patients were included. Overall, POCT significantly 

reduced the number of AECOPD patients given antibiotic prescriptions by 16% ( P < 0.001). Additionally, 

antibiotic treatment was reduced by 1.19 days ( P = 0.04). There was no detrimental impact on clinical 

outcomes, such as the length of hospital stay ( P = 0.19). Our results proved robust to sensitivity analyses. 

Conclusion: We offered reasonable evidence for using POCT to reduce antibiotic exposure for AECOPD 

without adversely affecting clinical outcomes. As diagnostic techniques become increasingly important in 

combating antimicrobial resistance, the use of POCT should be encouraged. 

© 2025 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 
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Chronic obstructive pulmonary disease (COPD) imposes a sig- 

ificant global health burden as the third leading cause of death 
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orldwide. In 2019, COPD was responsible for 3.23 million deaths 

lobally [ 1 ]. Each year, approximately half of COPD patients expe- 

ience one or more acute exacerbations [ 2 ], and 50%-80% of these 

atients receive antibiotic prescriptions—significantly higher than 

he average antibiotic exposure among individuals with other ill- 

esses [ 3–5 ]. However, only about half of all acute exacerbations of 

OPD (AECOPD) cases are caused by infectious agents, with viruses 

eing the leading cause [ 6 ]. Clinicians generally rely on patient 

ymptoms alone to determine whether an AECOPD episode should 

e treated with antibiotics, but these symptoms can be associated 
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ith either bacterial or viral etiologies [ 7 , 8 ]. Healthcare profession- 

ls often prescribe antibiotics “to be on the safe side” due to con- 

erns about an increased risk of adverse events, such as pneumo- 

ia or hospitalization, if antibiotics are withheld [ 9 ]. Such practices 

ontribute to the irrational and excessive use of antibiotics, exacer- 

ating the risks of antimicrobial resistance. 

Point-of-care testing (POCT) is an effective and highly efficient 

ethod of identifying pathogens due to its rapid detection, afford- 

bility, and ease of use [ 10 ]. A point-of-care biomarker of inflam- 

ation such as procalcitonin (PCT) and C-reactive protein (CRP) 

an aid in diagnosing bacterial infections because these biomark- 

rs increase rapidly during bacterial infections [ 11 ]. Other plat- 

orms like molecular POCT directly detect a comprehensive range 

f pathogens, which can potentially assist physicians in determin- 

ng the cause of deterioration [ 12 ]. Such POCT could be very help-

ul in identifying bacterial cause of AECOPD, thereby encouraging 

udicious antibiotic use and combating antimicrobial resistance. 

Several prior studies have examined the effect of POCT using 

RP or PCT on antibiotic prescriptions in acute respiratory tract in- 

ections (ARIs) [ 13 , 14 ]. Smedemark et al. [ 9 ] found that the use of

RP POCT likely decreases the number of participants receiving an- 

ibiotic prescriptions. Mathioudakis et al. [ 15 ] drew the conclusion 

hat PCT-based protocols reduce total antibiotic exposure. However, 

hese reviews only looked at specific biomarkers without a specific 

ocus on AECOPD. 

To date, it is still not clear whether POCT benefits AECOPD pa- 

ients in reducing antibiotic use and how. Therefore, our aim was 

o conduct a systematic review and meta-analysis to evaluate the 

ffectiveness and safety of different POCTs in guiding antibiotic 

rescribing for the treatment of AECOPD. 

ethods 

earch strategy 

This systematic review and meta-analysis was conducted with 

 Protocol Registered on the International Prospective Register of 

ystematic Reviews (PROSPERO), under the registration number 

RD42024555847. This review was done following the Cochrane 

andbook for Systematic Reviews of Interventions and the PRISMA 

020 guidelines. 

Our systematic search strategy, detailed in Appendix 1, was 

eticulously designed to retrieve English-language studies involv- 

ng human subjects in the Medline, Web of Science, Embase, Sco- 

us, and Cochrane Library databases from their inception up to 

arch 2024. The search encompassed a broad spectrum of Medical 

ubject Headings (MeSH) and text words, targeting three concepts: 

OPD, antibiotics, and POCT. 

election criteria 

We included randomized controlled trials (RCTs), cluster-RCTs, 

uasi-RCTs, and cohort studies examining the guiding effect of 

OCT in reducing antibiotic prescriptions for AECOPD patients, 

ompared to usual care. Preprints, reviews, letters, editorials, pro- 

ocols, conference abstracts, and trial registry records were ex- 

luded, as well as those with no full text available. We defined 

OCT as a diagnostic test conducted at or near the patient’s care, 

here the result can lead to improved health outcomes in a fast 

urnaround time [ 16 ], without restrictions on any particular tech- 

ology or method. Studies that merely mentioned test information 

ut did not consider it as POCT were excluded. Our participant cri- 

eria encompassed patients diagnosed clinically with AECOPD, fol- 

owing Anthonisen criteria [ 17 ], of any condition duration or sever- 

ty. However, patients with immunodeficiencies, chronic infections 
2

equiring long-term antibiotic treatment, and individuals on im- 

unosuppressant medications were excluded. 

The articles identified were independently screened by two au- 

hors (XY Li and SY Qiu) using literature management software 

 https://www.rayyan.ai/ ), according to titles and abstracts, followed 

y eligibility assessment through full texts. Any discrepancies were 

esolved through discussion, and a third party (LP Yang) provided 

djudication where consensus was not achieved. 

utcome measures 

The antibiotic-related outcomes included: 1) antibiotic prescrip- 

ion rate, defined as the proportion of patients who were pre- 

cribed antibiotics; 2) duration of antibiotic treatment; 3) dura- 

ion of intravenous antibiotics; and 4) cost of antibiotics per pa- 

ient. The clinical outcomes included: 1) length of hospital stay; 2) 

omposite adverse event rate, defined as a collection of negative 

vents including antibiotic side effects, combined bacterial infec- 

ions, worsening of signs and symptoms, and disease-specific com- 

lications; 3) ICU (intensive care unit) transfer rate; 4) exacerba- 

ion recurrence rate over the observation period; 5) mortality over 

he observation period; 6) all-cause readmission rate over the ob- 

ervation period; and 7) readmission rate due to exacerbation over 

he observation period. 

We proposed the hypotheses that POCT-guided care could lead 

o a notable reduction in antibiotic exposure and associated costs 

hile not jeopardizing the clinical treatment outcomes of the pa- 

ient compared to usual care. 

ata abstraction 

Essential information was extracted from each eligible study, in- 

luding author, year, country, country income, region, study design, 

tudy duration, sample size, healthcare setting, and age of partic- 

pants. In addition, we collected intervention information such as 

he type, testing timing, and adherence to POCT guidance, together 

ith observation period. Predefined outcomes were also recorded. 

f information could not be obtained, we did not impute missing 

ata and only used studies with accessible data in the correspond- 

ng analysis process. 

Two authors (XY Li and SY Qiu) independently extracted the in- 

ormation from eligible studies in a data extraction table, followed 

y cross-checking each other’s work. A third party (LP Yang) would 

e involved to resolve any question if there were inconsistencies. 

isk of bias and quality of evidence 

For RCTs, cluster-RCTs, and quasi-RCTs, we reached a risk-of- 

ias judgment based on the Cochrane Handbook [ 18 ], consider- 

ng seven domains: random sequence generation, allocation con- 

ealment, blinding of participants and personnel, blinding of out- 

ome assessment, incomplete outcome data, selective reporting, 

nd other bias. Each domain was rated as low risk, high risk, or 

nclear. The blinding of outcome assessment was deemed not to 

ffect the judgment of outcome measures by evaluators if there 

ere no subjective indicators; otherwise, the risk of detection bias 

as recorded as high. Considering the impossibility to conceal the 

ntervention from participants and care providers, trials were de- 

ermined to be at low overall risk of bias if they had a low risk in

t least five of the other six quality domains. 

For cohort studies, the Newcastle–Ottawa Scale [ 19 ] was em- 

loyed to assess the risk of bias, focusing on three dimensions of 

tudy quality: selection, comparability, and outcome. Each domain 

as scored on a scale from 1 to 3. A summed score was calculated, 

ith a score of 7-9 indicating high quality, 4-6 indicating moderate 

uality, and a score of less than 4 indicating low quality. 

https://www.rayyan.ai/
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ata analysis 

Meta-analyses were used to estimate the outcome measures. 

ata were combined using random-effect models when hetero- 

eneity was deemed significant, as determined by I2 > 50% [ 18 ]; 

therwise, fixed-effect models were used. Notable heterogeneity, 

s signified by I2 > 50%, was subjected to further investigation 

hrough subgroup analyses. These analyses were also aligned with 

respecified categories based on the type and timing of POCT. Re- 

ults were presented in the form of risk difference (RD) (95% CI) 

or dichotomous indicators and in the form of mean differences 

MD) or standard mean differences (SMD) (95% CI) for continu- 

us indicators. Mean and standard deviation (SD) were used to de- 

cribe characteristics of included participants. When only median 

nd IQR or range were reported, we estimated the mean and SD 

sing the methods described by Luo et al. [ 20 ] and Wan et al. [ 21 ].

To assess how study quality might influence the outcomes, sen- 

itivity analyses were conducted by including only studies with 

ow risk of bias or high quality or restricting to studies with RCT 

esign only. In addition, the effect size was changed to risk ratio 

or dichotomous data to strengthen statistical persuasion. 

Meta-analyses were performed using Review Manager 5.4, with 

tatistical significance being set at a P -value threshold of less than 

.05. 
Figure 1. PRISMA fl

3

ole of the funding source 

The funder of the study had no role in study design, data col- 

ection, data analysis, data interpretation, or writing of the report. 

esults 

haracteristics of the included studies 

Among 8760 search results returned from databases, 174 pro- 

eeded to full-text screening. Ultimately, 18 studies (see references 

ist in Appendix 2) evaluating 4346 AECOPD patients met the in- 

lusion criteria ( Figure 1 ). Characteristics of each study are in the 

ppendix 3. Eleven studies recruited only patients with AECOPD, 

hile six studies recruited patients with lower respiratory tract in- 

ections (LRTIs), and one study recruited patients with ARIs in gen- 

ral but included well-characterized subsets of patients with AE- 

OPD. Most included studies were RCTs ( n = 13), while five were 

ohort studies ( Table 1 ). Seventeen studies reported the age of par- 

icipants: An average of 66.59 (SD = 2.09) years in the POCT group 

ompared to 66.46 (SD = 3.77) years in the usual care. 

The type of POCT intervention was distributed as follows: 12 

tudies used PCT, 3 studies used CRP, 1 study used neutrophil- 

ymphocyte ratio (NLR), and 2 studies used molecular POCT. The 
ow diagram. 
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Table 1 

Characteristics of included studies. 

Studies ( n = 18) 

n Proportion (%) 

Study design, n (%) 

RCT 13 72.22 

Cohort study 5 27.78 

Country income a , n (%) 

High income 16 88.89 

Upper middle income 2 11.11 

Region, n (%) 

East Asia and Pacific 1 5.56 

Europe and Central Asia 13 72.22 

North America 4 22.22 

Healthcare setting, n (%) 

Hospital 16 88.89 

Primary care 2 11.11 

Disease classification, n (%) 

COPD 11 61.11 

LRTI including COPD 6 33.33 

ARI including COPD 1 5.56 

Type of POCT, n (%) 

PCT 12 66.67 

CRP 3 16.67 

NLR 1 5.56 

Molecular POCT 2 11.11 

Testing of POCT, n (%) 

< 5 min 3 16.67 

5 min to 2 h 8 44.44 

> 2 h 4 22.22 

Unknown 3 16.67 

Observation period, n (%) 

< 30 days 7 38.89 

1 month to 1 year 7 38.89 

Unknown 4 22.22 

a Country income is classified by World Bank’s country classification system. 
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esting timing of POCT in 3 studies was less than 5 min, 8 

tudies between 5 min to 2 h, and 4 studies more than 2 h 

 Table 1 ). 

POCT was used to direct the initiation of antibiotic treatment 

n 6 studies, discontinuation in 2 studies, and both initiation and 

iscontinuation in 10 studies. Antibiotics were encouraged for PCT 

evels > 0.25 μg/L and discouraged for levels < 0.25 μg/L in all 12

tudies using PCT. However, there was no consistent cut-off point 

or CRP-POCT: Two studies used CRP levels higher than 50 mg/L 

nd 100 mg/L, respectively, for initiation of antibiotics, while an- 

ther study suggested that antibiotics may be beneficial for CRP 

evels between 20 and 40 mg/L and are likely to be beneficial 

bove 40 mg/L. The only NLR study advised antibiotic prescrip- 

ions when NLR ≥ 4, and no algorithm was reported for Molecular 

OCT studies. Adherence to POCT guidance was reported in only 

 PCT studies, which differed significantly, ranging from 49.2% to 

1.29%. 

isk of bias assessment 

The overall risk of bias of RCTs was low (Appendices 4 and 5): 

even were deemed to have low risk of bias. The blinding of out- 

ome assessment was not conducted in 3 studies, indicating a high 

isk of detection bias. Additionally, selection bias was unclear in 6 

tudies. 

All 5 cohort studies were identified with a score of 7-9, indicat- 

ng high quality (Appendix 6). 

hanges in antibiotic prescribing 

Overall, we observed a significant reduction in antibiotic ex- 

osure in the POCT group. Thirteen studies, including 3260 par- 

icipants, reported antibiotic prescription rates. The pooled result 
4

howed that POCT was associated with a likely reduction of 16% in 

ntibiotic prescriptions for patients with AECOPD (RD −0.16, 95% 

I −0.22 to −0.10; I ² = 75%). Meta-analysis excluding the 3 non- 

CT studies generated a consistent result (RD −0.16, 95% CI −0.23 

o −0.08; I ² = 79%) (Appendix 7). PCT guidance led to a 22% de- 

rease in antibiotic prescriptions (RD −0.22, 95% CI −0.32 to −0.12; 

 ² = 76%), making it the largest contributor among all types of 

OCT. Meanwhile, CRP-guided management showed a 15% reduc- 

ion (RD −0.15, 95% CI −0.22 to −0.08; I ² = 44%). A single study 

nvolving NLR-guided antibiotic use also demonstrated a lower an- 

ibiotic prescription rate (RD −0.14, 95% CI −0.21 to −0.07). 

However, there was no significant difference between the 

olecular POCT group and usual care (RD −0.03, 95% CI −0.15 to 

.08; I ² = 70%) ( Figure 2 , Table 2 ). 

Subgroup analyses showed a 15% reduction in antibiotic pre- 

criptions (RD −0.15, 95% CI −0.22 to −0.08; I ² = 44%) among 

hose undergoing POCT within 5 min and a 20% reduction (RD 

0.20, 95% CI −0.31 to −0.09; I ² = 81%) among those undergoing 

OCT between 5 min to 2 h. However, there were no significant 

eductions (RD 0.02, 95% CI −0.06 to 0.11) observed among those 

ndergoing POCT after 2 h compared to the controls ( Figure 3 , 

able 2 ). 

The duration of antibiotic treatment was assessed in 7 studies 

nvolving a total of 1703 patients. The POCT groups showed a sig- 

ificant reduction of 1.19 days in the duration of antibiotic treat- 

ent compared to usual care (MD −1.19, 95% CI −2.29 to −0.08; 

 ² = 83%) ( Table 2 , Appendix 8). Specifically, there was a notable

ecrease in the molecular POCT group, with a decrease of 1.90 days 

MD −1.90, 95% CI −3.18 to −0.62). 

Studies assessing the duration of intravenous antibiotics 

howed a reduction of 0.73 days in POCT groups compared to usual 

are (MD −0.73, 95% CI −1.17 to −0.30; I ² = 51%). One study re- 

orted intravenous antibiotic prescription rate, showing no signifi- 

ant reduction (RD −0.02, 95% CI −0.09 to 0.04). 

Additionally, a significant reduction in the cost of antibiotics 

SMD −0.44, 95% CI −0.65 to −0.23; I ² = 0%) was found in as- 

ociation with POCT intervention ( Table 2 ). 

linical outcomes 

Overall, our findings indicate that the implementation of POCT 

id not significantly impact the clinical outcomes of patients when 

ompared to usual care. The length of hospital stay was reported 

n 13 trials involving 2738 patients. The average lengths ranged 

rom 2.9 to 13.7 days in POCT groups and from 4.1 to 10.8 days in

he usual care groups. There was no statistically significant differ- 

nce observed between the two groups (MD −0.38, 95% CI −0.95 

o 0.19; I ² = 68%). Similar results were observed for PCT, CRP, and 

LR POCT, whereas molecular POCT showed a noteworthy decrease 

n the length of hospital stay (MD −1.37, 95% CI −2.20 to −0.55; 

 ² = 0%). These results did not change by testing timing ( Table 3 ,

ppendix 9). 

Studies assessing the rate of composite adverse events showed 

o significant difference between the POCT and control groups (RD 

0.01, 95% CI −0.04 to 0.02; I ² = 0%). Similarly, no significant dif- 

erence was found in the ICU transfer rate (RD 0, 95% CI −0.02 to 

.02; I ² = 0%). Rates of re-exacerbation over the observation period 

id not differ significantly between the POCT and usual care groups 

RD 0.05, 95% CI −0.02 to 0.12; I ² = 0%). No significant differences 

n the rates of all-cause re-admission and re-admission due to ex- 

cerbation were found between POCT and usual care groups, with 

n RD of 0.01 (95% CI −0.02 to 0.04; I ² = 0%) and −0.03 (95% CI 

0.07 to 0.02; I ² = 57%), respectively. No significant differences in 

ortality were found between POCT and usual care groups in both 

hort-term (RD 0, 95% CI −0.02 to 0.02; I2 = 0%) and long-term 

RD 0, 95% CI −0.03 to 0.02; I2 = 26%). 
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Figure 2. Random-effects forest plot of the effect of POCT intervention on antibiotic prescribing rate by POCT type. df, degrees of freedom; M–H, Mantel–Haenszel method; 

Tau2 , variability in the underlying true effects. 

Table 2 

Meta-analyses of overall effects of POCT on antibiotic-related outcomes. 

Studies ( n ) Participants ( n ) RD/MD/SMD (95% CI) I ² (%) P 

Antibiotic prescription rate 13 3260 −0.16(−0.22, −0.10) a 75 < 0.001 

Intravenous antibiotic prescription rate 1 524 −0.02(−0.09, 0.04) a NA 0.50 

Duration of antibiotic treatment 

Overall result 7 1703 −1.19(−2.29, −0.08) b 83 0.04 

Type of POCT 

PCT 6 1539 −1.07(−2.35, 0.22) b 85 0.10 

Molecular POCT 1 164 −1.90(−3.18, −0.62) b NA 0.004 

Testing of POCT 

5 min to 2 h 6 1539 −1.07(−2.35, 0.22) b 85 0.10 

> 2 h 1 164 −1.90(−3.18, −0.62) b NA 0.004 

Duration of intravenous antibiotics 2 511 −0.73(−1.17, −0.30) b 51 0.001 

Cost of antibiotics 3 366 −0.44(−0.65, −0.23) c 0 < 0.001 

CI, confidence interval; MD, mean difference; NA, not available; NR, not reported; RD, risk difference; SMD, standardized 

mean difference. 
a Refers to RD. 
b Refers to MD. 
c Refers to SMD. 

5
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Figure 3. Random-effects forest plot of the effect of POCT intervention on antibiotic prescribing rate by POCT timing. df, degrees of freedom; M–H, Mantel–Haenszel method; 

Tau2 , variability in the underlying true effects. 
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ensitivity analysis 

We conducted sensitivity analyses by restricting included stud- 

es to the 7 RCTs with low risk of bias and the 5 cohort studies

f high quality. The analyses confirmed all of the findings, includ- 

ng the effects of POCT in reducing antibiotic prescription rates (RD 

0.14, 95% CI −0.20 to −0.07; I2 = 67%), and shortening the du- 

ation of antibiotic treatment (MD −1.66, 95% CI −2.93 to −0.38; 
2 = 79%) (Appendices 10, 11, 13), without jeopardizing the clinical 

utcomes (Appendices 12 and 13). Additionally, the analyses using 

isk ratios for dichotomous data did not change the direction of the 

esults either (Appendix 14). 

iscussion 

In this systematic review and meta-analysis, we found POCT 

ignificantly reduced antibiotic exposure in AECOPD patients by 

ecreasing prescription rates and treatment durations. It also 

nabled early discontinuation of antibiotics when patients had 

lready been prescribed antibiotics before obtaining POCT re- 
6

ults, leading to shorter treatment durations. Clinical outcomes 

ike hospital stay, re-exacerbation rate, and mortality were not 

egatively affected by reduced antibiotic use. These benefits 

ere consistent across POCT types and remained in sensitivity 

nalyses. 

AECOPD has diverse causes, including bacteria and viruses, of- 

en prompting antibiotic therapy. Approximately 70% of AECOPD 

ases are caused by infections, with pathogenic respiratory viruses 

ccounting for roughly half of these infections [ 22 ]. While an- 

ibiotics benefit AECOPD patients by potentially shortening recov- 

ry, reducing relapses, treatment failure, hospitalization duration, 

nd extending time to next exacerbation, unnecessary antibiotic 

se contributes to antimicrobial resistance [ 23 ]. Therefore, reduc- 

ng antibiotic use with safety is a global imperative. POCT plays a 

rucial role by rapidly identifying AECOPD causes and guiding ra- 

ional use of antibiotics. 

Our results are consistent with a number of similar studies on 

his topic. Mathioudakis et al. [ 15 ] found PCT-based protocol re- 

uced antibiotic prescriptions and total antibiotic exposure in AE- 

OPD patients without adverse effects on clinical outcomes. Simi- 
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Table 3 

Meta-analyses of overall effects of POCT on clinical outcomes. 

Studies ( n ) Participants ( n ) RD/MD (95% CI) I ² (%) P 

Length of hospital stay 

Overall result 13 2738 −0.38(−0.95, 0.19) b 68 0.19 

Type of POCT 

PCT 9 1957 −0.36(−1.12, 0.41) b 68 0.36 

CRP 1 220 0.60(−0.32, 1.52) b NA 0.20 

Molecular POCT 2 370 −1.37(−2.20, −0.55) b 0 0.001 

NLR 1 191 0.20(−0.45, 0.85) b NA 0.55 

Testing of POCT 

< 5 min 1 220 0.60 (−0.32, 1.52) b NA 0.20 

5 min to 2 h 7 1651 −0.33 (−1.22, 0.56) b 74 0.47 

> 2 h 3 431 −1.30 (−2.70, 0.10) b 64 0.07 

Unknown 2 436 0.13 (−0.46, 0.72) c 0 0.67 

Composite adverse event rate 9 2397 −0.01(−0.04, 0.02) a 0 0.51 

ICU transfer rate 4 643 0(−0.02, 0.02) a 0 0.96 

Exacerbation recurrence rate 4 596 0.05(−0.02, 0.12) a 0 0.14 

1 month to 1 year 4 596 0.05(−0.02, 0.12) a 0 0.14 

All-cause readmission rate 10 2531 0.01(−0.02, 0.04) a 0 0.57 

< 30 days 4 930 0(−0.05, 0.05) a 13 0.87 

1 month to 1 year 5 1356 0.01(−0.03, 0.04) a 0 0.64 

Unknown 1 245 0.05(−0.05, 0.16) a NA 0.31 

Readmission due to exacerbation rate 4 794 −0.03(−0.07, 0.02) a 57 0.29 

< 30 days 2 311 −0.08(−0.17, 0) a 39 0.05 

1 month to 1 year 2 483 0.01(−0.04, 0.07) a 36 0.66 

Mortality 11 2756 0(−0.02, 0.02) a 0 0.95 

< 30 days 4 938 0(−0.02, 0.02) a 0 0.82 

1 month to 1 year 6 1573 0(−0.03, 0.02) a 26 0.76 

Unknown 1 245 0.01(−0.05, 0,07) a NA 0.74 

CI, confidence interval; MD, mean difference; NA, not available; NR, not reported; RD, risk difference. 
a Refers to RD. 
b Refers to MD. 
c Refers to SMD. 
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arly, Li et al. [ 24 ] also reported fewer antibiotic prescriptions with 

CT, demonstrating comparable efficacy and safety to standard an- 

ibiotic therapy for AECOPD. However, there was limited research 

n the use of CRP to guide antibiotic in AECOPD patients. While 

RP-POCT has shown significant reductions in antibiotic prescrib- 

ng for LRTIs, its impact on AECOPD remains uncertain. Notably, 

utler et al. [ 25 ], conducted a multicenter, randomized, controlled 

rial involving primary care clinic patients with AECOPD, conclud- 

ng that CRP-guided antibiotic prescribing led to lower antibiotic 

se without evidence of harm. 

Our subgroup analysis of POCT testing timing showed reduced 

ntibiotic prescriptions in groups receiving results under 5 min 

nd 5 min to 2 h, suggesting quicker results lead to lower pre- 

cribing rates. We also find no negative effects on clinical out- 

omes and minimal heterogeneity. Despite limited data, we noted 

ower antibiotic costs in the POCT group but did not analyze cost- 

ffectiveness due to data constraints. A prolonged hospital stay is 

he primary contributor to high patient care costs; however, we did 

ot find a reduction in hospital stays associated with POCT. There- 

ore, the overall cost-effectiveness of POCT remains uncertain de- 

pite its potential to reduce inappropriate antibiotic prescriptions 

 26 ]. This underscores the need for future cost-effectiveness stud- 

es on POCT interventions. 

Clinicians generally view POCT positively for managing LRTIs, 

ecognizing its ability to enhance diagnostic accuracy. This can help 

etter manage patient expectations and demands for antibiotics. 

ost patients find the incorporation of POCT into routine care ac- 

eptable [ 27 ]. However, scaling up POCT testing still presents chal- 

enges. Concerns about adherence variability, ranging from 49.2% 

o 61.29% in our study, have been noted. POCT results are often 

onsidered supplementary, with ultimate antibiotic decisions still 

esting with clinicians, who take multiple factors into account. The 

apid results provided by POCT help reduce diagnostic uncertainty, 

ncreasing clinicians’ confidence in making decisions to reduce an- 

ibiotic prescriptions [ 28 , 29 ]. 
7

POCT can make a significant contribution to antibiotic steward- 

hip in patients with AECOPD. The effectiveness of POCT-guided 

ntibiotic strategies is likely to improve with the support of guide- 

ines, training, and incentives [ 30 ]. Therefore, policymakers and 

ealthcare managers play a crucial role in promoting and imple- 

enting POCT measures [ 31 ]. 

To our knowledge, this systematic review and meta-analysis 

epresents the largest sample size and encompasses the most com- 

rehensive types of POCT for AECOPD patients. We innovatively 

ompared different types of POCT to identify the most effective 

o reduce antibiotic exposure and explored the impact of testing 

iming, distinguishing between rapid and longer turnaround times. 

owever, the study has several limitations. The included studies 

ere limited to those published in English. Although we identified 

 small number of studies published in other languages, their in- 

lusion is unlikely to alter the findings. 

Unfortunately, information regarding spirometric tests was not 

lways available in the publications. Five studies did not report 

pirometric testing, 12 studies confirmed its use, and in one study, 

pirometry testing data was unavailable for 10% of participants. 

owever, all included studies stated that they followed standard 

iagnostic procedures and criteria. 

Regarding the inclusion of patients under the age of 40, 12 

tudies did not specify this information, while one study explicitly 

ncluded such patients, and five studies explicitly excluded them. 

lthough many of the included studies did not explicitly state 

hether individuals under 40 were included, most reported the 

edian (e.g., 70.1 [68.7, 71.5] years) or mean age of participants, 

uggesting a low likelihood of including individuals under 40. 

Furthermore, the relatively small number of included stud- 

es limited the scope for detailed subgroup analyses. Addition- 

lly, heterogeneity persisted within subgroups, particularly for out- 

omes related to antibiotic use. Nevertheless, both fixed-effect and 

andom-effect models yielded similar results, suggesting probably 

iny impact on overall findings. 
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[  
Currently researches on molecular POCT and NLR-guided proto- 

ols were limited, despite their potential to reduce antibiotic ex- 

osure [ 32 ]. Although the molecular POCT showed no significant 

ifference in antibiotic prescription rates, there was a notable re- 

uction of 1.90 days in the duration of antibiotic exposure. Patient 

rofile, care setting, and timing of POCT may have influenced its 

ffects. For exam ple, in two studies on molecular POCT involving 

ospitalized patients who had already received antibiotics before 

esting, no significant changes in antibiotic prescription rates were 

xpected. However, POCT was anticipated to shorten the duration 

f antibiotic exposure. Meanwhile, the use of molecular POCT in 

mbulatory care settings faces challenges due to infrastructure re- 

uirements, high cost, high complexity, and low adherence [ 33 ]. 

urrent research on molecular POCT remains limited, it is difficult 

or us to conduct additional analysis. Future studies should be con- 

ucted to provide more comprehensive evidence. 

POCT is valuable in primary care and remote areas with lim- 

ted lab facilities, enhancing weak healthcare systems and access to 

imely services by offering quick test results for immediate treat- 

ent and streamlined care. Unfortunately, most current research 

as focused on high- and middle-income countries and inpatient 

ettings. Further study is needed on its impact in resource-limited 

ettings and specific effects on primary care and ICU patients. 

Despite these limitations, our findings provide compelling evi- 

ence supporting the use of POCT to guide antibiotic therapy for 

ECOPD without adverse effects on clinical outcomes. As efforts 

o enhance diagnostic techniques continue to combat antimicrobial 

esistance [ 34 ], our study contributes valuable evidence supporting 

xpanded use of POCT in the future. 
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