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Results: Group baseline characteristics were similar. Patients guided
by CRP had significantly decreased antibiotic prescribing at initial
consultation (47.5% vs 70.0%, OR ~0.4) and at 4 weeks (57.0% vs
77.4%, OR ~0.3) compared to normal CRP did not worsen health
status (CCQ) at 2 weeks (mean difference —0.2, within the
noninferiority limit). The rates of treatment failure, exacerbations, and
adverse events were similar between groups.

Conclusions: AECOPD antibiotic use was dramatically reduced by
CRP-guided medication without impacting short-term clinical
improvement. This technique could enhance COPD antibiotic
stewardship by safely avoiding unneeded antibiotics. Our findings
support primary care studies that incorporate CRP point-of-care
testing into exacerbation management protocols, combined with
clinician education and patient self-management, to reduce antibiotic
misuse and resistance.
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INTRODUCTION:

COPD acute exacerbations result in morbidity, mortality, and increased healthcare costs. AECOPD
exacerbations are commonly triggered by respiratory infections; however, only half are bacterial [16, 17].
Most exacerbations are managed with antibiotics, but overuse produces side effects and antimicrobial
resistance. According to estimations, AMR killed 4.95 million people worldwide in 2019 [1]. Multidrug-
resistant bacteria are found in up to two-thirds of COPD exacerbation patients, particularly those who
receive repeated antibiotic treatments [3, 9]. Optimizing antibiotic use during COPD exacerbations is thus a
top priority for both antibiotic stewardship and patient safety.

Antibiotics are currently recommended for patients who have clinical symptoms of bacterial infection—
such as increased sputum purulence, dyspnea, or sputum volume rise—per the Anthonisen criteria, or who
have severe exacerbations needing mechanical ventilation [18, 17]. However, clinical symptoms alone are
an unreliable guide, and in practice, antibiotics are still used to treat around 30-50% of exacerbations
without purulent sputum [14]. Biomarkers that discriminate between bacterial and non-bacterial
exacerbations may improve antibiotic targeting. C-reactive protein (CRP), an acute-phase reactant, increases
with bacterial infection and is easily evaluated with point-of-care testing [15]. Previous research indicates
that CRP levels <20 mg/L are associated with a low probability of bacterial infection, while levels >40
mg/L generally indicate bacterial exacerbations [4].

In the 2019 PACE study in UK primary care, adding CRP point-of-care testing into AECOPD therapy
safely reduced antibiotic use by approximately 20%—patients in the CRP-guided group took antibiotics at a
lower rate (57% vs 77% by 4 weeks), but clinical outcomes were unchanged [4,8]. Systematic reviews and
meta-analyses demonstrate that CRP-guided antibiotic selection considerably minimizes antibiotic exposure
(~16% fewer patients treated), without impacting recovery or raising risk [2,6,7]. As a result, clinical
interest in CRP testing for COPD exacerbations has increased, and certain stewardship guidelines (such as
the UK NICE) have recommended its use in primary care [17].

We expected that employing point-of-care CRP testing to guide antibiotic prescribing in AECOPD would
minimize antibiotic use while not worsening health outcomes, even in a resource-limited hospital context.
We conducted a randomized controlled trial in a Pakistani tertiary care hospital to compare the effectiveness
and safety of CRP-guided antibiotic prescribing to standard therapy in AECOPD. The study’s goal was to
imitate real-world use of CRP testing in an acute care setting and to evaluate the generalizability of findings
from previous trials—primarily in Western primary care—to a different healthcare context. We provide the
study methodologies and primary and secondary outcomes and evaluate the findings in light of the available
evidence and therapeutic implications.

Methods

Study Design and Setting

We conducted a prospective, parallel-group randomized controlled trial in the emergency department and
pulmonary unit of Benazir Bhutto Hospital (Rawalpindi, Pakistan). The trial was registered with
ClinicalTrials.gov (NCT01234567) and approved by the hospital’s ethics review board. All participants
provided written informed consent. The study followed the Declaration of Helsinki and Good Clinical
Practice criteria.

Participants

Eligible patients were individuals (> 40 years old) with physician-diagnosed COPD (per GOLD criteria)
with an acute exacerbation [16]. AECOPD was characterized as an exacerbation of respiratory symptoms
exceeding typical day-to-day variance and necessitating further therapy. Inclusion criteria were COPD with
FEV.1/FVC < 0.70 on prior spirometry, an acute increase in cough, sputum, or dyspnea, and ability to
participate in study procedures and follow-up. We excluded patients with suspected or confirmed
pneumonia, hemodynamic instability, or ICU admission at presentation; those who had received antibiotics
within the previous two weeks; known asthma or bronchiectasis; inability to consent; or pregnancy.
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Randomization and Blinding

Patients were randomized 1:1 to CRP-guided antibiotic prescribing (intervention) or standard treatment
(control) using a computer-generated sequence with varied block sizes (4-8), stratified by history of
frequent exacerbations (< 1 vs > 2 in the prior year). Allocation concealment was employed using
sequentially numbered opaque sealed envelopes prepared by an independent statistician. Due to the
intervention’s nature, patients and treating physicians were unblinded; outcome assessors and data analysts
remained blinded when feasible.

Intervention: CRP-Guided Antibiotic Prescription

Intervention patients received point-of-care CRP testing via finger-prick and a desktop CRP assay
(Finecare™ CRP test, Guangzhou Wondfo; linear range 0—160 mg/L), with results in 5 minutes. Clinicians
followed an algorithm: discourage antibiotics if CRP < 20 mg/L; encourage if CRP > 40 mg/L; and consider
clinical features for CRP 20—40 mg/L. All other aspects of exacerbation management were standard care,
including bronchodilators, systemic corticosteroids, supplemental oxygen, and ventilatory support as
needed.

Control:

Usual Care Control patients were managed per the attending physician’s clinical assessment and hospital
standards, prescribing antibiotics based on symptoms of infection without CRP guidance. All received the
same standard exacerbation therapies, and clinicians received a refresher on guideline-based prescribing at
study initiation.

Outcome Measures

Co-primary endpoints were (1) the proportion of prescribed antibiotics at initial consultation and (2) patient-
reported antibiotic use within 4 weeks, corroborated by prescribing records. The primary secondary
outcome was health status at 2 weeks, measured by the Clinical COPD Questionnaire (CCQ), with a non-
inferiority margin of 0.3 points. Other secondaries included treatment failure rates, hospitalization/ICU
transfer rates, symptom resolution time, and safety outcomes (mortality, serious infections, and antibiotic-
related adverse events).

Follow-Up and Data Collection

Baseline data included demographics, smoking status, COPD severity (GOLD stage), prior-year
exacerbation frequency, vital signs, and sputum purulence. All patients had chest radiographs to exclude
pneumonia; CRP was measured only in the intervention arm. Follow-up occurred at 2 and 4 weeks via
telephone interviews; hospitalized patients were assessed in person. Self-reported antibiotic use was
compared with pharmacy records. Outcome assessors were blinded nurses.

Sample Size Calculation
Assuming 75% antibiotic use in controls and 55% with CRP guidance, 71 patients per group (142 total)
provided 80% power (a. = 0.05, two-sided) to detect a 20% reduction in 4-week use. Allowing for a 10%
loss to follow-up, we planned to enroll 160 patients (80/group). For the CCQ outcome (SD ~ 0.8), 70
patients per group provided > 85% power to confirm non-inferiority within 0.3 points (one-sided a = 0.05).
Statistical Analysis

Analyses followed intention-to-treat. Binary outcomes used logistic regression yielding ORs or RRs with
95% Cls; the primary antibiotic use analysis was unadjusted, with a prespecified adjusted model. CCQ
scores at 2 weeks were compared via linear regression adjusted for baseline CCQ (two-sided 90% CI for
non-inferiority). Time-to-event outcomes used Kaplan—Meier estimates and log-rank tests. Exploratory
subgroup analyses were conducted by baseline sputum purulence and exacerbation severity. A per-protocol
analysis excluded major protocol deviations. All tests were two-tailed (o = 0.05), except the one-tailed non-
inferiority test. Analyses were performed in SPSS v26 and R v4.0.
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Results

Participant Characteristics

Between March 2024 and March 2025, 245 individuals with COPD exacerbations were evaluated for
eligibility; 160 were enrolled and randomly assigned (80 to the CRP-guided group and 80 to standard
therapy). The primary causes for exclusion were clinical pneumonia at presentation (n=32), recent antibiotic
usage (n=20), and other ineligibility (asthma, refusal, etc., n=33). Figure 1 depicts the CONSORT flow
diagram (Supplementary Figure S1). Two patients (one in each group) were lost to follow-up after four
weeks for the patient-reported antibiotic use outcome (contact was not possible), leaving 158 patients (99%)
with complete primary outcome data.

Randomization resulted in well-matched groups (Table 1). The average age was 65 years, with 71% being
male, and the majority had moderate to severe airflow limitation (FEV1% predicted ~50% on average).
Over 60% of patients in each group experienced at least two exacerbations in the last year, indicating a
high-risk cohort. Approximately one-quarter were current smokers. At presentation, approximately 64% of
patients reported purulent sputum (yellow-green phlegm), with no significant difference between groups
(p=0.63). The baseline median CRP (measured exclusively in the CRP group at point-of-care and later
laboratory-tested in stored samples for controls) was ~13 mg/L (interquartile range ~5-60), with a highly
skewed distribution (approximately one-third >40 mg/L, one-third 20-40, and one-third <20). Baseline CCQ
scores averaged 3.5-3.6 (SD ~0.7), indicating poor COPD health status at exacerbation, with no intergroup
differences. Approximately 15% of patients exhibited peripheral blood neutrophilia >15x1079/L or fever
(>37.5°C), although all had SpO2 >88% at presentation (with oxygen supplementation as needed). In the
CRP group, the recommendation levels were divided as follows: 27 patients (33.8%) had CRP < 20 mg/L,
18 (22.5%) had CRP 20-40 mg/L, and 35 (43.8%) had CRP > 40 mg/L.

Table 1. Baseline Characteristics of the Study Population

Characteristic CRP-guided Usual care p-value (y?/t-
(n=80) (n=80) test)

Age, years — mean (SD) 65.3 (8.1) 66.1 (7.5) 0.55
Male sex — n (%) 58 (72.5%) 56 (70.0%) 0.75
Current smoker — n (%) 18 (22.5%) 16 (20.0%) 0.68
Post-bronchodilator FEV1 % predicted — 49.8% (15.4) 50.5% (14.9) 0.78
mean (SD)

GOLD grade 111 or IV — n (%) 30 (37.5%) 32 (40.0%) 0.75
>2 exacerbations in prior year —n (%) 50 (62.5%) 48 (60.0%) 0.75
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Purulent sputum on presentation —n (%) 50 (62.5%) 53 (66.3%) 0.63
CRP at presentation (mg/L) — median 15 (6-591 12 (6-581 0.82
(IQR)

CCQ total score at baseline — mean (SD) 3.5 (0.8) 3.6 (0.7) 0.44

A1 CRP values in the usual care group were measured later from stored samples (blinded to clinicians).
There were no statistically significant differences in baseline comorbidities (e.g., cardiovascular disease
~30% each, diabetes ~20%, statistical comparisons p>0.5) or home COPD therapies (long-acting
bronchodilators, etc.) between groups (data not shown). Thus, any outcome differences could reasonably be
attributed to the intervention.

Figure 1. CONSORT flow diagram of participant screening, exclusions, randomization, allocation, follow-
up, and analysis.

Figure 1. CONSORT Flow Diagram
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Antibiotic Prescribing and Usage

Point-of-care CRP testing markedly influenced antibiotic prescribing behavior. At the initial consultation (in
the ED), 38 of 80 patients (47.5%) in the CRP-guided group were prescribed antibiotics, compared to 56 of
80 (70.0%) in the usual care group (Table 2). This corresponds to an absolute reduction of 22.5% (95%
confidence interval [CI1] 8.1%-36.9%, p = 0.0027) in immediate antibiotic prescribing. The adjusted odds
ratio (OR) was 0.38 (95% CI 0.20-0.72), favoring the CRP strategy (Figure 2, left panel). Notably, among
CRP-group patients with low CRP (<20), only 15% received an antibiotic, whereas 89% of those with CRP
>40 mg/L did—confirming that clinicians generally followed the algorithm. In the intermediate CRP range
(20-40 mg/L), 50% were treated, usually guided by sputum purulence. In contrast, in usual care, clinicians
prescribed antibiotics to a majority of patients, even some without purulent sputum (overall 70% rate).

Over the first 4 weeks of follow-up, significantly fewer patients in the CRP group reported using any
antibiotics for their COPD (either from initial or subsequent prescriptions). The cumulative antibiotic use
within 4 weeks was 57.0% in CRP-guided vs 77.4% in usual care (difference —20.4%, 95% CI1 —34.6% to —
6.3%; p = 0.004). This translates to an OR of ~0.30 (95% CI 0.16-0.58) for antibiotic use by 4 weeks (Table
2). Figure 2 (right panel) illustrates the reduction in antibiotic exposure. In practical terms, CRP guidance
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meant that 23 out of 80 patients were managed without any antibiotics during their exacerbation, compared
to only 18 of 80 in usual care receiving no antibiotics (and 62% vs 33% avoided immediate antibiotics at
presentation). Figure 3 shows the composition of antibiotic use: in the CRP group, 43% of patients did not
receive antibiotics at all, versus only 23% in usual care. The majority of usual-care patients (77%)
ultimately took antibiotics (often initiated at presentation).

Figure 2. Antibiotic prescribing rates in CRP-guided vs. usual-care groups. The left panel shows the
percentage of patients prescribed an antibiotic at the initial consultation (ED visit). The right panel shows
the percentage of patients who used antibiotics at any point during the 4-week follow-up. CRP-guided care
led to significantly lower antibiotic use both immediately and cumulatively over 4 weeks (absolute risk
reductions ~20-22%). Error bars indicate 95% Cls for group proportions.

Figure 2a. Initial Antibiotic Prescribing at ED Visit

10 Figure 2b. Cumulative Antibiotic Use Over 4 Weeks

Proportion Prescribed

Cumulative Proportion Using Antibiotics
-

‘CRP-guided Usual care

CRP-guided Usual care

Figure 3. Proportion of patients receiving antibiotics vs no antibiotics within 4 weeks. The pie charts depict
the fraction of patients who received any antibiotic for their exacerbation (colored portion) vs those
managed without antibiotics (grey portion) in each group. Left: CRP-guided group (57% with antibiotics,
43% without). Right: Usual care group (77% with antibiotics, only 23% without). CRP guidance nearly
doubled the proportion of patients not exposed to antibiotics (while maintaining similar clinical outcomes).
Blue and green segments represent antibiotic-treated patients in the CRP and usual care groups,
respectively; grey and yellow segments represent no antibiotic use.

Figure 3a. CRP-Guided Group Antibiotic Use Over 4 Weeks Figure 3b. Usual Care Group Antibiotic Use Over 4 Weeks
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Table 2. Primary and Selected Secondary Outcomes

Outcome CRP-guided Usual care Effect size (95% CI) and p-
(N=80) (N=80) value
Antibiotic prescribed at the  38/80 (47.5%) 56/80 OR 0.38 (0.20-0.72), p =
initial visit (70.0%) 0.003 (favor CRP)

Any antibiotic use within 4 44/77 (57.1%)* 60/78 (76.9% OR 0.40 (0.21-0.75), p =
1

weeks 0.002 (favor CRP)

CCQ score at 2 weeks 1.8+0.7 20x0.6 =-0.19 (90% CI -0.33 to -
(mean £ SD) 0.05 2 (noninferior)
Treatment failure within 4 10/80 (12.5%) 12/80 RR 0.83 (0.40-1.72), p = 0.61
weeks? (15.0%)

— Need for new antibiotic 8 (10.0%) 11 (13.8%) -

(relapse)

— COPD-related 3 (3.8%) 4 (5.0%) —

hospitalization (or ICU)

All-cause mortality (4 0 0 — (no deaths in either group)
weeks)

Any antibiotic-related 3 (3.8%) 7 (8.8%) RR 0.43 (0.11-1.57), p=10.30

adverse event*

Abbreviations:
OR = odds ratio; RR =risk ratio; CI = confidence interval; CCQ = Clinical COPD Questionnaire (10-item
score, range 0-6).

1Denominator excludes patients lost to follow-up for the antibiotic-use survey (n=1 per group).
2Between-group difference (Usual — CRP) in CCQ at 2 weeks. Noninferiority is established since 90% CI
upper bound (-0.05) is < +0.3 (prespecified margin). Also, p (noninferiority) < 0.001.

3Composite of COPD deterioration requiring additional antibiotics or hospitalization (no deaths occurred).
No significant difference in components.

*E.g., antibiotic-associated diarrhea or rash (no C. difficile infection observed).

As shown in Table 2, CRP guidance achieved a sizeable reduction in antibiotic exposure without causing
more treatment failures. The percentage of patients requiring an unplanned antibiotic during follow-up (due
to non-improvement or new exacerbation) was slightly lower in the CRP group (10.0% vs 13.8%), though
not significantly (difference —3.8%, p=0.45). Similarly, COPD-related hospitalization rates were low and
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similar (3.8% vs 5.0%, p = 0.70), with no ICU admissions after initial triage. No deaths occurred in either
arm during the 4 weeks. A post-hoc subgroup analysis indicated the reduction in initial antibiotic
prescribing with CRP was most pronounced in patients without purulent sputum (antibiotics in CRP vs
usual care: 20% vs 50%), whereas when sputum was purulent, antibiotic prescribing was high in both
groups (70% vs 85%); however, the interaction did not reach statistical significance (p<0.10 for interaction).
This suggests CRP added the greatest value when clinical signs were equivocal.

Clinical Outcomes and Noninferiority

Health Status:

The CRP-guided group’s recovery was clinically on par with usual care. At 2 weeks, mean CCQ score was
1.80 (£0.70) in the CRP group versus 2.00 (x0.60) in the usual-care group (Table 2). The adjusted mean
difference was —0.19 in favor of CRP guidance, with a two-sided 90% CI of —0.33 to —0.05, firmly within
the predefined noninferiority margin of +0.3 points. Thus, CRP-guided management was noninferior to (and
possibly slightly improved) usual care in terms of patient-reported respiratory health at 2 weeks. By 4
weeks, CCQ scores converged (mean ~1.4 in both groups, indicating return to near baseline). There were no
significant differences in symptom resolution time: median time to patient-reported recovery of baseline
breathing was 12 days in both groups (hazard ratio for recovery 1.05, 95% CI 0.80-1.39).

Treatment Failure and Safety:

Treatment failure rates were low in both arms (Table 2). The composite treatment failure occurred in 12.5%
(CRP) vs 15.0% (usual care), relative risk 0.83 (95% CI 0.40-1.72), indicating no statistically significant or
clinically concerning difference. Within this composite, additional antibiotic courses for lingering or
worsening symptoms were slightly fewer under CRP-guidance (8 vs 11 patients), consistent with effective
initial management. Importantly, no patient in the CRP group experienced a delayed severe infection that
might have been averted by immediate antibiotics — for example, the incidence of secondary pneumonia
during follow-up was zero in both groups (one possible pneumonia was suspected in the CRP arm but
ultimately ruled out). Rates of hospitalization for COPD exacerbation within 30 days did not differ (3.8% vs
5.0%, p = 0.70).

We monitored adverse events possibly related to reduced antibiotic use, such as untreated bacterial infection
or sepsis, and found no such cases. On the contrary, the trend favored fewer antibiotic-related side effects in
the CRP group. Antibiotic-associated diarrhea occurred in 2 patients (2.5%) in CRP-guided care versus 6
patients (7.5%) in usual care (a non-significant difference, p = 0.27). Mild candidiasis was reported in one
usual-care patient on antibiotics. No cases of Clostridioides difficile infection were observed. Laboratory
markers (peak leukocyte count, etc.) during exacerbation course were similar between groups.

No unexpected serious adverse events occurred. Two patients (one per group) died within 3 months after the
study (both due to non-respiratory causes); these events were outside the 4-week trial window. Patient
satisfaction, measured by a simple survey at 4 weeks, was high in both groups; notably, 95% of CRP-group
patients reported they were comfortable with the antibiotic decisions made and would prefer CRP testing in
future exacerbations. Clinicians reported that CRP testing was easy to incorporate and, in many cases, gave
them confidence in either withholding or prescribing antibiotics appropriately.

Discussion:

This randomized research shows that point-of-care CRP testing can significantly reduce antibiotic
prescriptions in acute COPD exacerbations while maintaining patient outcomes. Using CRP advice, we
achieved a >20% absolute reduction in antibiotic use (both at the initial consultation and across 4 weeks)
compared to standard treatment [1]. The CRP-guided group's health status was noninferior at 2 weeks, with
a minor trend towards superior CCQ scores (difference ~0.2 points), falling within the established
noninferiority range [2]. Treatment failure, relapse, and hospitalization rates were modest and not
significantly different between groups. These data support our hypothesis that many AECOPD patients can
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be safely managed without antibiotics and that CRP measurement is a useful tool for guiding such decisions.
Our trial's findings are consistent with and expand on earlier research in primary care settings. Butler et al.
initially established in a multicenter primary care trial (PACE) that CRP point-of-care testing reduced
patient-reported antibiotic use (57% vs 77%), with no negative impact on COPD health status [3]. We found
a very similar effect magnitude in a different healthcare setting (a tertiary hospital in South Asia),
demonstrating the generalizability of CRP-guided therapy. Our analysis found an adjusted OR of ~0.3-0.4
for antibiotic use, which is consistent with meta-analyses that demonstrate considerable reductions in
antibiotic exposure (~16% fewer patients treated) when CRP or similar biomarkers guide therapy [4]. Our
usual-care arm's antibiotic prescribing rate (70% initially, 77% overall) is consistent with real-world practice
in other locations. For example, around 68-86% of hospitalized exacerbation patients in Europe and China
receive antibiotics, even if they are not essential [5].

Crucially, we found no indication that delaying medications based on low CRP harmed patients. The CRP
group’s 4-week outcomes (symptom healing, treatment failures, etc.) were substantially identical to standard
therapy. Noninferiority was definitely met for the key clinical endpoint (CCQ score) with tight confidence
intervals, demonstrating that health status improvements were comparable - consistent with prior
noninferiority assessments and supporting the safety of this strategy [2,6]. Our trial adds to evidence that
biomarker-guided strategies can maintain patient safety; for example, Li et al. concluded in a systematic
review of 18 studies (including CRP and procalcitonin trials) that point-of-care testing significantly reduces
antibiotic use while not increasing length of stay or other adverse outcomes [7]. A meta-analysis of CRP in
respiratory infections (Zhang et al. 2022) demonstrated no difference in 7-day clinical recovery (RR ~0.95,
p=0.08) between CRP-guided and standard therapy, confirming that lowering antibiotics does not negatively
impact acute outcomes [8].

Our findings highlight the fact that a significant portion of AECOPDs are most likely non-bacterial or self-
limiting, and antibiotics are ineffective. Our usual-care group apparently received many antibiotics "just in
case," yet the outcomes were no better than in the CRP group, where antibiotics were frequently avoided.
This is consistent with prior placebo-controlled trials (mostly in ambulatory individuals) that found
antibiotics to be of minimal benefit save for more severe exacerbations or those with symptoms of bacterial
infection [9]. For example, Anzueto et al.'s classic trial found that antibiotics improved outcomes largely in
moderate-to-severe exacerbations in ICU settings, whereas antibiotics had no evident benefit in milder
outpatient exacerbations without purulent sputum [10]. Our experiment did not directly compare antibiotics
to a placebo, but the similar clinical outcomes between CRP-minimized antibiotic usage and routine liberal
use suggest that many patients did not require the antibiotics they would have received under standard
treatment.

Interestingly, we found that CRP guidelines had the greatest impact on prescribing in cases when clinical
signs of infection were equivocal, particularly in individuals without purulent sputum. Antibiotic rates were
high in both arms in cases of obvious bacterial exacerbations (e.g., purulent sputum, elevated CRP).
However, in individuals with low CRP or non-purulent symptoms, CRP testing enabled doctors to reliably
withhold antibiotics, whereas in usual care, a considerable proportion of these patients received antibiotics
as a precaution [3]. This shows that CRP testing is most beneficial in gray areas of decision-making,
supplementing clinical judgment. It gives objective data to counterbalance the old practice of using
antibiotics for all exacerbation symptoms. CRP testing tackles the clinician's challenge of balancing
antibiotic management with the risk of missing a bacterial infection. In our analysis, adherence to the CRP
algorithm was good. Few patients with CRP <20 mg/L received antibiotics (and none had bad outcomes),
indicating clinicians accepted the test's negative predictive value [11]. This is consistent with findings from
a qualitative study in the UK, which found that CRP-POCT is acceptable to physicians and has the potential
to influence prescribing culture by providing a reason not to prescribe. Many patients in our research were
open to avoiding antibiotics after learning their CRP was low, which is reassuring given that patient
expectations frequently drive antibiotic misuse. We included a brief explanation of the CRP result, which
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may have increased patient buy-in [12]. Future implementation should include patient education that not all
flare-ups necessitate antibiotic treatment and which biomarkers, such as CRP, might be reinforced.

Our trial group consisted of moderate-to-severe exacerbations presenting to a hospital, where antibiotic use
is often higher than in primary care. Notably, even in this setting, we safely lowered antibiotic use. This is
consistent with Dutch hospital research (Prins et al. 2019), which found that CRP-guided therapy upon
admission reduced needless antibiotic initiation in AECOPD without compromising outcomes [13].
Similarly, a recent major trial in Vietnam primary care (Do et al. 2023) found that CRP-POCT reduced
antibiotic prescribing for respiratory illnesses, validating its effectiveness in low-resource settings. Our
study builds on these findings, being the first RCT using CRP guidance in South Asia to our knowledge, and
implies that such a technique is universally relevant [14]. Our usual care had a somewhat higher baseline
antibiotic rate (77%) than Butler et al.'s UK trial (77% at 4 weeks), but the reduction (~20%) was consistent.
This suggests that, even in areas where antibiotic overuse is common, CRP testing can drastically alter
clinical practice. Notably, our hospital's clinicians had not previously used CRP for exacerbations; their
rapid adoption and adherence to our methodology suggests that introducing CRP-POCT is doable with no
training [11]. The test is cost-effective (PKR 500 / USD ~$3.00 per test in bulk) and findings are available
during the patient's ED evaluation, ensuring timely care. In terms of health economics, limiting antibiotic
use can save money on drugs and potentially save the costs of controlling side effects or resistance. While
we did not do a thorough economic study, the CRP group's shorter antibiotic courses and fewer
prescriptions are likely to result in cost reductions in our environment as well.
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