Table 1: Inter-Day Precision Assessment Based on Replicate Measurements Across Three Consecutive Days

Day-1 Peak area Day-2
Day-3

Replicate-1 3460933 Replicate-1 3460876 Replicate-1 3464721
Replicate-2 3461427 Replicate-2 3461354 Replicate-2 3460578
Replicate-3 3462120 Replicate-3 3462076 Replicate-3 3463897
Replicate-4 3461128 Replicate-4 3460675 Replicate-4 3465678
Replicate-5 3460879 Replicate-5 3462356 Replicate-5 3461904
Replicate-6 3460915 Replicate-6 3463765 Replicate-6 3464231

mean 3461233.667 mean 3461850.333 mean 3463501.5

stdev 479.9723603 stdev 1144.522025 stdev 1897.9874

rsd 0.013867089 rsd 0.033060991 rsd 0.0547997

This table presents the replicate measurement values obtained over three consecutive days (Day 1-Day 3) to evaluate
inter-day precision. For each day, six independent replicates were analyzed, and the corresponding mean, standard
deviation (SD), and relative standard deviation (RSD) were calculated. The results demonstrate the consistency and
variability of the measurements across days, providing an assessment of the method’s reproducibility over time.
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Table 2: Assessment Based on Sample Assay Measurements Over Three Days

% AVERAGE ASSAY
DAY SAMPLE | % ASSAY ST.DEV & RSD
1 (Piperacillin) | 3462354 2242.5022
2 3464591
1 3 3460106 3462350.333 0.064768207
| 3463987 2685.5309
2 3460373
2 3 3465621 3463327 0.077541938
) 3462154 2043.2344
2 3464319
3 3 3466238 3464237 0.058980793

This table summarizes the % assay results obtained from three samples analyzed on each of three separate days to evaluate
intra-day precision. For each day, individual sample values are reported along with the calculated average % assay,
standard deviation (SD), and relative standard deviation (RSD). These statistical parameters provide an assessment of the
repeatability and consistency of the analytical method within each day.

Table 3: Inter-Analyst Precision Assessment Based on % Assay Measurements

Variable

SAMPLE

% ASSAY

% AVERAGE ASSAY

ST.DEV

& RSD

Analyst 1

1

3463286

3466752

3465649

3465229

1770.7594

0.051100791

analyst-2

3464376

3462997

3463725

3463699.333

689.8582

0.019916804

analyst-3

3465168

3463987

W (N = [W [N |[— (W DN

3467682

3465612.333

1887.1487

0.054453544

This table presents the % assay results obtained from three different analysts to evaluate inter-analyst precision. Each
analyst performed three replicate measurements, and the corresponding average % assay, standard deviation (SD), and
relative standard deviation (RSD) were calculated. These results provide an assessment of the method’s reproducibility
and consistency across different analysts, reflecting its robustness against operator variability.




STROBE Statement—checklist of items that should be included in reports of observational studies

Item Page Relevant text from
No. Recommendation No. manuscript

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1 Prospective Slngle-center study in

(b) Provide in the abstract an informative and balanced summary of what was done and what was abstract

found 2 Abstract included background , objective ,

. methods, results and conclusion clearly
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 3 Explain need for Pk data in non-criticlally ill patients and gaps in ”tezre(’)tgi‘)a
Obijectives State specific objectives, including any prespecified hypotheses 4 Characterize pop-Pk and identify covariate : Objective clearly stated
Methods
Study design Present key elements of study design early in the paper o Prospective observational study stated early  (Hemmersbach-Miller et al., 2023)
Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, ) , _ _
] Ayub Teaching Hospital , Pakistan Time: March to august 2024

follow-up, and data collection
Participants 6  (a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of

participants. Describe methods of follow-up

. - . Inclusion/exclusion criteria clearly defined

Case-control study—Give the eligibility criteria, and the sources and methods of case 5 Recruitment within 24 h of first dose

ascertainment and control selection. Give the rationale for the choice of cases and controls

Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of

participants

(b) Cohort study—For matched studies, give matching criteria and number of exposed and

unexposed N/A o _

Case-control study—For matched studies, give matching criteria and the number of controls per No matiching design Used

case
Variables 7  Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Outcomes: piperacillin concentrations

. . L . B6-8 Predictors: renal function, demographics, labs

Give diagnostic criteria, if applicable Confounder: explored via covariate modeling
Data sources/ 8*  For each variable of interest, give sources of data and details of methods of assessment 5-6 HPLC-UV method described in detail
measurement (measurement). Describe comparability of assessment methods if there is more than one group Sampling strategy clearly explained (Ahmad et al., 2025)
Bias 9  Describe any efforts to address potential sources of bias 13-14 (detailed discuceed in limitations)
Study size 10  Explain how the study size was arrived at 5 Determined using PFIM simulation (Bazzoli et al., 2010; Udey et al., 2015),
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Justification provided for 25 patients



Quantitative 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which US-FDA, 2020; Zheng, 2022)
variables groupings were chosen and why

Statistical 12 (a) Describe all statistical methods, including those used to control for confounding ] (Simulations Plus, 2026; (Traynard et al.,2020)..
methods (b) Describe any methods used to examine subgroups and interactions 7 (Stepwise approach and backward elemination
(c) Explain how missing data were addressed g No missing PK data (no concentrations below LOQ)
(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed N/A
Cross-sectional study—If applicable, describe analytical methods taking account of sampling No follow-up design; PK sampling Study.
strategy
(¢) Describe any sensitivity analyses 8-9 "Bootsrap procedure with 1,000 replicate... pcVPC
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined O 25 patients enrolled and analyzed
for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage N/A (single time inclusion of patients)
(c) Consider use of a flow diagram Not icluded, because there was no screening or any follwup
Descriptive data ~ 14*  (a) Give characteristics of study participants (eg demographic, clinical, social) and information on 98&10
exposures and potential confounders Table 1
(b) Indicate number of participants with missing data for each variable of interest 9 "No concentarion were below LOQ"
(c) Cohort study—Summarise follow-up time (eg, average and total amount) N/A_(Not logitudinal)
Outcome data 15*  Cohort study—Report numbers of outcome events or summary measures over time
Case-control study—Report numbers in each exposure category, or summary measures of exposure 10~ Atotal 155 Pipracilin plasma concentration)
Cross-sectional study—Report numbers of outcome events or summary measures
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision
(eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were 9-11 CL was estimated at 15.58 L, Ve 27.06
included
(b) Report category boundaries when continuous variables were categorized N/A No Categorization of contenious variables

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time
period N/A Not applicable to PK modelling
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Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 11-12, Bootstrap analysis, GOF plots

Discussion

- - - S d clearly with link to key object
Key results 18 Summarise key results with reference to study objectives 12 n:gng:eﬁ r:teary With fink fo key objectives
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss

14 Small sample size, Single-center ,No clinica
both direction and magnitude of any potential bias outcomes and Limited generalizability

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of

analyses, results from similar studies, and other relevant evidence 12-14 (Merion et al., 2023, Hites et al 2014., Dhase et a., 2018)

Generalisability 21 Discuss the generalisability (external validity) of the study results 15. Findinas mav inform dosing stratigies... but required validation

Other information in larger populations.

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the Reinventing University Grant
original study on which the present article is based 16 Reinventing Grant) <'¢ O funder clarified

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE
checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.



