Supplementary Information
Manuscript: Diagnostic accuracy of C-reactive protein and procalcitonin against blood culture in neonatal sepsis, with ROC/logistic regression analysis and antimicrobial susceptibility pattern: a prospective observational study in a South Indian neonatal intensive care unit
This file contains material that supports the main manuscript without duplicating it: a supplementary figure showing PCT and platelet count by clinical/microbiological subgroup (visual detail for comparisons already reported narratively in the Results), the individual-isolate antibiogram data underlying the main text’s aggregated antibiogram (Tables 2-3), an extended laboratory protocol (condensed in the main text for length), the statistical formulas used to generate Tables 4-5, and a participant-flow summary addressing STARD item 16. None of the content below repeats a table, figure, or result already given in full in the main manuscript.
Supplementary Figure S1. PCT and platelet count by clinical and microbiological subgroup
[image: ]
Scatter plots (with median lines) of individual-neonate procalcitonin (PCT, ng/mL, log scale; A-E) and platelet count (lakh/µL; F-J) values, stratified by onset of sepsis (early- vs late-onset, EOS/LOS; A, F), gravida status (primigravida vs multigravida; B, G), maturity (term vs preterm; C, H), mode of delivery (NVD, AVD, LSCS; D, I), and Gram reaction of the isolate among culture-positive neonates (E, J). P values shown on each panel are as computed by the GraphPad Prism analysis (Kruskal-Wallis or Mann-Whitney U, as appropriate to the number of groups compared) and are reproduced here from that file. PCT differed significantly by maturity (preterm > term, P=0.021), and platelet count differed significantly by maturity (preterm > term, P=0.031) and by Gram reaction (Gram-negative > Gram-positive, P=0.041); these findings are consistent with, and give visual detail for, the corresponding preterm/Gram-reaction comparisons already reported narratively in the main manuscript’s Results (“Marker levels by culture status and clinical subgroup”). None of the other subgroup comparisons shown here (onset of sepsis, gravida status, mode of delivery) reached significance. This figure is provided as supplementary visual detail; it does not add any comparison not already described, in narrative form, in the main manuscript text.
Supplementary Methods. Extended laboratory protocol
The main manuscript’s Methods section (Sample collection and laboratory methods) gives a condensed account for length. The fuller protocol below, drawn from the original study’s Materials and Methods, is provided for readers or reviewers who want the specific reagents, thresholds, and procedural steps behind each result reported in Tables 2-4; nothing here changes any figure in the main manuscript.
Blood collection. The venepuncture site was prepared with 70% ethyl alcohol followed by povidone-iodine before sampling. Of the 2 mL of venous blood collected, 1 mL was inoculated directly into 10 mL of brain-heart infusion (BHI) broth for culture, and the remainder was collected into a plain (clot-activator) vial for CRP and PCT estimation, all before antibiotic administration.
[bookmark: _GoBack]Blood culture. Inoculated BHI broths were incubated aerobically at 37°C and inspected twice daily for visible growth for up to 14 days. Broths were subcultured at 48 hours onto 5% sheep blood agar, chocolate agar, and MacConkey agar irrespective of visible turbidity, and thereafter, if growth became apparent.
Organism identification. Isolates were identified by colony morphology and Gram stain, followed by a standard biochemical panel appropriate to the organism: catalase and slide/tube coagulase testing (staphylococci), the CAMP test and bacitracin susceptibility (streptococci, including presumptive identification of Group B Streptococcus), bile-esculin hydrolysis (enterococci), and for Gram-negative bacilli, oxidase, motility, indole, methyl red, Voges-Proskauer, urease, citrate utilisation, triple sugar iron (TSI) reaction, and carbohydrate fermentation reactions, with the modified Hugh and Leifson oxidative-fermentative test used to help distinguish non-fermenters such as Acinetobacter baumannii.
Antimicrobial susceptibility testing. Performed by the Kirby-Bauer disc diffusion method on Mueller-Hinton agar, using a 0.5 McFarland-standardised inoculum and Himedia brand antibiotic discs, incubated at 37°C for 18-24 hours, and interpreted against CLSI M02 breakpoints current at the time of testing (2014-2015), as cited in the main manuscript’s Methods.
ESBL confirmation. Gram-negative isolates resistant to third-generation cephalosporins were tested by the double-disc potentiation method: cefotaxime and ceftazidime discs, each paired with and without clavulanic acid, were placed 20 mm apart (centre to centre) on Mueller-Hinton agar; a ≥5 mm increase in the zone of inhibition around the clavulanate-containing disc compared with the disc alone was taken as phenotypic confirmation of ESBL production.
C-reactive protein. Measured with a latex slide agglutination kit (CRP-Latex, Mediclone Biotech Pvt Ltd, Chennai), read semi-quantitatively by serial doubling dilution of serum against the latex reagent; the last dilution (titre) showing visible agglutination was multiplied by the kit’s stated conversion factor (6 mg/L) to estimate the serum CRP concentration (for example, a titre of 1:16 corresponds to approximately 96 mg/L). A result was considered positive above the previously stated 6 mg/L threshold (main manuscript Methods).
Procalcitonin. Measured by enzyme-linked fluorescent assay (ELFA) on the fully automated VIDAS platform using the VIDAS BRAHMS PCT reagent kit (bioMérieux, Marcy-l’Étoile, France), with ≥0.5 ng/mL taken as the threshold for high risk of sepsis, as stated in the main manuscript.
Table S1. Antimicrobial susceptibility results by individual culture-positive isolate (n=61)
	S.No
	Organism
	Maturity
	Age (days)
	Susceptible (as recorded)
	Resistant (as recorded)
	ESBL double-disc test

	1
	CoNS
	Term
	3
	AK, G, AMC,CTX,CPM,VAN,LZ,TP
	AMP
	Not applicable

	2
	E. faecalis
	Preterm
	17
	LZ,VAN,TP
	AMP,AMC,HLG
	Not applicable

	6
	E. coli
	Term
	2
	CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	AK,G
	Not applicable

	9
	K. pneumoniae
	Preterm
	12
	AK,G,AMC,CTX,CPM,VAN,LZ,TP
	CTX,CTR,CAZ
	Not applicable

	10
	S. aureus
	Preterm
	1
	AK, G, AMC,CTX,CPM,VAN,LZ,TP
	AMP
	Not applicable

	16
	A. baumannii
	Preterm
	1
	AK,G,CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	-
	Not applicable

	20
	CoNS
	Term
	3
	AMC,CTX,CPM,VAN,LZ,TP
	AK,G,AMP
	Not applicable

	21
	CoNS
	Preterm
	2
	AK,G,AMC,CTX,CPM,VAN,TZP
	AMP
	Not applicable

	29
	A. baumannii
	Preterm
	1
	IPM,TGL
	AK,G,CTR,CTX,AK,CFS,PIT,CPM
	Not applicable

	32
	K. pneumoniae
	Preterm
	2
	AK,G,CTX,CTR,CAZ,CPM,PIT,CFS,IPM,TGL
	-
	Not applicable

	33
	K. pneumoniae
	Term
	16
	IPM,TGL,CFS
	AK,G,CTR,CTX,AK,CFS,PIT,CPM
	Negative

	38
	S. aureus
	Term
	2
	AMC,G,VAN,LZ ,TP
	AMP,AK,CTX,CPM
	Not applicable

	42
	K. pneumoniae
	Preterm
	1
	CPM,CFS,PIT,IPM,TGL
	AK,G,CTX,CTR,CAZ
	Positive

	48
	A. baumannii
	Term
	2
	AK,G,CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	-
	Not applicable

	51
	E. faecalis
	Term
	1
	HLG,AMP,AMC,LZ,VZN,TP
	-
	Not applicable

	58
	K. pneumoniae
	Term
	3
	AK,G,CTX,CTR,CAZ,CPM,CFS,PIT,TGL
	-
	Not applicable

	59
	K. pneumoniae
	Preterm
	1
	AK,G,CTR,CFS,PIT,IPM,TGL
	CTX.CAZ,CPM
	Not applicable

	62
	CoNS
	Preterm
	3
	AMC,CTX,CPM,VAN,LZ,TP
	AK,G
	Not applicable

	66
	K. pneumoniae
	Term
	1
	CTX,CTR,CAZ,CPM,PIT,IPM,TGL
	AK,G
	Not applicable

	69
	K. pneumoniae
	Preterm
	2
	AK,G,CPM,CFS,PIT,IPM,TGL
	CTX,CTR,CAZ
	Positive

	73
	CoNS
	Term
	3
	AMC,CTX,VAN,AK,G,LZ,TP
	AMP
	Not applicable

	74
	K. pneumoniae
	Preterm
	1
	AK,G,CTX,CTR,CAZ,CPM,TGL,PIT,CFS,IPM
	-
	Not applicable

	76
	K. pneumoniae
	Term
	15
	AK,G,CTX,CTR,CAZ,CPM,TGL
	-
	Not applicable

	77
	K. pneumoniae
	Preterm
	1
	CFS,PIT,IPM,TGL
	AK,G,CTX,CTR,CAZ,CPM
	Positive

	79
	S. aureus
	Preterm
	3
	AK,AMC,CTX,CPM,VAN,LZ,TP
	AMP,G
	Not applicable

	80
	K. pneumoniae
	Term
	2
	AK,G,CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	-
	Not applicable

	84
	K. pneumoniae
	Term
	2
	AK,G,CPM,CFS,PIT,IPM,TGL
	CTX,CTR,CAZ
	Positive

	87
	K. pneumoniae
	Preterm
	1
	AK,G,CTX,CTR,CAZ,CPM,TGL,IPM,PIT
	-
	Not applicable

	91
	CoNS
	Preterm
	1
	AK,G,CPM,VAN,LZ,TP
	AMC,AMP,CTX
	Not applicable

	93
	K. pneumoniae
	Term
	1
	AK,G,CPM,IPM,TGL
	CTX,CTR,CAZ,CFS,PIT,CPM
	Negative

	94
	K. pneumoniae
	Preterm
	1
	AK,CPM,CFS,PIT,IPM,TGL
	CTX,CTR,CAZ,G
	Positive

	96
	K. pneumoniae
	Preterm
	3
	CTX,CTR,CAZ,CFS,PIT,CPM,TGL
	AK,G
	Not applicable

	100
	K. pneumoniae
	Term
	2
	AK,G,CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL,
	-
	Not applicable

	103
	E. coli
	Term
	1
	CFS,PIT,IPM,TGL
	AK,G,CTX,CTR,CAZ,CPM
	Positive

	106
	K. pneumoniae
	Preterm
	1
	AK,G,CPM,CFS,PIT,IPM,TGL
	CTX,CTR,CAZ
	Positive

	109
	S. aureus
	Term
	2
	AMC,CTX,CPM,VAN,LZ,TP
	AMP,AK,G
	Not applicable

	110
	K. pneumoniae
	Term
	3
	CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	AK,G
	Not applicable

	114
	K. pneumoniae
	Term
	2
	AK,G,CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	-
	Not applicable

	116
	K. pneumoniae
	Preterm
	1
	AK,CPM,CFS,PIT,IPM,TGL
	CTX,CTR,CAZ,G,CPM
	Positive

	120
	E. coli
	Term
	2
	AK,G,CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	-
	Not applicable

	126
	K. pneumoniae
	Term
	8
	AK,G,CPM,PIT,IPM,TGL
	CTX,CTR,CAZ,CFS
	Negative

	127
	K. pneumoniae
	Preterm
	1
	CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	AK,G
	Not applicable

	129
	K. pneumoniae
	Preterm
	1
	AK,G,CPM,CFS,PIT,IPM,TGL
	CTX,CTR,CAZ
	Positive

	138
	GBS
	Term
	1
	AMP,AMC,CTX,CTR,G,LZ,VAN,TP
	-
	Not applicable

	147
	K. pneumoniae
	Preterm
	2
	AK,G,CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	-
	Not applicable

	149
	K. pneumoniae
	Preterm
	1
	CTR,CTX,CPM,PIT,IPM,TGL
	AK,G,CAZ,CFS
	Negative

	151
	K. pneumoniae
	Preterm
	5
	AK,G,CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	-
	Not applicable

	154
	K. pneumoniae
	Term
	3
	AK,G,CPM,CFS,PIT,IPM,TGL
	CTX,CTR,CAZ
	Positive

	157
	S. aureus
	Preterm
	2
	AK,AMC,CTX,CPM,VAN,LZ
	AMP,G,CTX
	Not applicable

	160
	K. pneumoniae
	Preterm
	27
	AK,G,CPM,CFS,PIT,IPM,TGL
	CTX,CTR,CAZ
	Positive

	165
	A. baumannii
	Term
	2
	CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	AK,G
	Not applicable

	166
	GBS
	Preterm
	8
	VAN,LZ,TP,AMP,AMC,CTX,CTR
	G
	Not applicable

	167
	E. coli
	Term
	1
	AK,G,CPM,CFS,PIT,IPM,TGL
	CTX,CTR,CAZ
	Positive

	175
	A. baumannii
	Term
	2
	AK,CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	G
	Not applicable

	178
	K. pneumoniae
	Preterm
	1
	CTX,CTR,CAZ,CPM,CFS,PIT,IPM,TGL
	AK,G
	Not applicable

	183
	S. aureus
	Term
	1
	AK,G,AMC,CTX,CPM,VAN,LZ,TP
	AMP
	Not applicable

	187
	A. baumannii
	Preterm
	12
	AK,G,IPM,TGL,PIT
	CTX,CTR,CAZ,CPM,CFS
	Negative

	191
	S. aureus
	Term
	3
	AK,AMP,G,AMC,CTX,CPM,VAN,TP,LZ
	-
	Not applicable

	194
	K. pneumoniae
	Preterm
	1
	AK,G,CPM,CFS,PIT,IPM,TGL
	CTX,CTR,CAZ
	Positive

	198
	K. pneumoniae
	Preterm
	2
	AK,CTX,CTR,CPM,CFS,PIT,IPM,TGL
	G
	Positive

	199
	S. aureus
	Term
	12
	AK,G,CTX,CPM,VAN,LZ,TP
	AMC,AMP
	Not applicable


CoNS, coagulase-negative staphylococci; GBS, Group B streptococcus. Susceptible/resistant drug codes are reproduced verbatim from the study’s master data chart (see drug code key, Table S2); an isolate with no result recorded against a given agent simply does not list that agent’s code in either column, consistent with the “susceptible/tested” convention used in the main text’s Tables 2-3. A small number of entries carry likely data-entry artefacts preserved here rather than silently corrected: isolate 59’s resistant-column entry “CTX.CAZ” almost certainly means cefotaxime and ceftazidime (CTX, CAZ) rather than a single distinct code; “TZP” (isolate 21) and “VZN” (isolate 51) are almost certainly the same agents as “PIT” (piperacillin-tazobactam) and “VAN” (vancomycin) recorded elsewhere, simply typed differently; and three isolates (29, 33, 59) list a drug code in both the susceptible and resistant columns for the same agent, an inconsistency in the original chart that could not be resolved from the data available and is left as recorded. ESBL double-disc testing was performed only for Klebsiella pneumoniae* and Escherichia coli isolates per the study’s protocol (Methods); “Not applicable” marks isolates and organisms not eligible for this test.
Table S2. Antimicrobial drug code key
	Code
	Antibiotic

	AK
	Amikacin

	G
	Gentamicin

	HLG
	High-level gentamicin (screen for aminoglycoside synergy in Enterococcus)

	AMP
	Ampicillin

	AMC
	Amoxicillin-clavulanate

	CTX
	Cefotaxime

	CTR
	Ceftriaxone

	CAZ
	Ceftazidime

	CPM
	Cefepime

	CFS
	Cefoperazone-sulbactam

	PIT
	Piperacillin-tazobactam

	IPM
	Imipenem

	TGL
	Tigecycline

	VAN
	Vancomycin

	LZ
	Linezolid

	TP
	Teicoplanin


Provenance note (Tables S1-S2). Table S1 and the main manuscript’s Tables 2-3 are derived from the same source (the study’s original 200-patient master data chart, SENSITIVE/RESISTANT columns), independently recomputed as described in the main text’s Methods “Use of AI tools” paragraph. Table S1 is the individual-isolate data underlying the organism-level aggregates already presented in the main text’s Tables 2-3; those aggregated tables are not reproduced again here to avoid duplicating content between the main manuscript and this Supplementary Information file — see Tables 2-3 in the main manuscript for the aggregated Gram-positive/Gram-negative susceptibility percentages.
Table S3. Diagnostic accuracy formulas and statistical definitions used
Provided for completeness, since the main manuscript reports the resulting figures (Tables 4-5) without restating the underlying formulas.
	Quantity
	Formula
	Note

	Sensitivity
	True positives / (True positives + False negatives)
	Proportion of culture-positive neonates correctly identified by the marker

	Specificity
	True negatives / (True negatives + False positives)
	Proportion of culture-negative neonates correctly identified by the marker

	Positive predictive value (PPV)
	True positives / (True positives + False positives)
	Probability of true infection given a positive marker result

	Negative predictive value (NPV)
	True negatives / (True negatives + False negatives)
	Probability of true absence of infection given a negative marker result

	Wilson score 95% CI
	See Wilson (1927), J Am Stat Assoc
	Used in preference to the simpler Wald interval because it performs better with proportions near 0% or 100% and with the sample sizes in this study

	AUC (area under the ROC curve)
	Probability that a randomly chosen culture-positive neonate has a higher marker value than a randomly chosen culture-negative neonate
	0.5 = no better than chance; conventionally, 0.7-0.8 is considered acceptable discrimination, 0.8-0.9 excellent, and >0.9 outstanding

	Hosmer-Lemeshow goodness-of-fit test
	Chi-square test comparing observed vs model-predicted event counts across risk deciles
	A non-significant result (as obtained here, P=0.3235) indicates no evidence of poor model fit, not proof of a correct model

	Adjusted odds ratio (logistic regression)
	exp(β) for each predictor’s coefficient, holding other model predictors constant
	Interpreted as the multiplicative change in the odds of culture-positive sepsis per unit change in that predictor, independent of the others in the model


Table S4. Participant flow (STARD-style summary)
The main manuscript’s Methods and Results state case numbers at various points; this table consolidates them into a single flow summary, since a formal STARD flow diagram (STARD item 16) was not part of the original source material.
	Stage
	n
	Note

	Neonates with clinical signs of sepsis assessed
	Not stated in the source material
	Number screened but not enrolled is not available

	Enrolled and blood sampled (culture, CRP, PCT, complete blood count)
	200
	No exclusions after enrolment are reported

	Blood culture result available
	200
	0 missing

	CRP result available
	200
	0 missing

	PCT result available
	200
	0 missing

	Maturity (term/preterm) status available
	199
	1 neonate’s maturity status was not recorded in the master data chart; excluded from the maturity-stratified analyses and from the multivariable logistic regression (Table 5B), which accordingly has n=199

	Culture-positive (analysed in Tables 2-3)
	61
	—

	Culture-negative
	139
	—


This table does not add any case count beyond what is already stated individually in the main manuscript; it exists only to bring those numbers together in one place, in response to STARD item 16, which calls for a flow diagram or equivalent summary.
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