Lipid Profile Alterations in Pulmonary Tuberculosis Patients with and without Diabetes Mellitus: A Systematic Review and Meta-Analysis
SEARCH STRATEGY
Table S3: Search strategy
	Database
	Search String

	Pubmed
	(“Tuberculosis, Pulmonary”[Mesh] OR “pulmonary tuberculosis”[tiab] OR tuberculosis[tiab] OR TB[tiab]) AND (“Diabetes Mellitus”[Mesh] OR “diabetes mellitus”[tiab] OR diabetes[tiab] OR “type 2 diabetes”[tiab] OR “type 1 diabetes”[tiab]) AND (“Dyslipidemias”[Mesh] OR dyslipidemia[tiab] OR dyslipidaemia[tiab] OR “lipid profile”[tiab] OR cholesterol[tiab] OR triglycerides[tiab] OR HDL[tiab] OR LDL[tiab] OR “high-density lipoprotein”[tiab] OR “low-density lipoprotein”[tiab])

	Scopus
	TITLE-ABS-KEY ( ( “pulmonary tuberculosis” OR tuberculosis OR TB ) AND ( “diabetes mellitus” OR diabetes OR “type 2 diabetes” OR “type 1 diabetes” ) AND ( dyslipidemia OR dyslipidaemia OR “lipid profile” OR cholesterol OR triglycerides OR HDL OR LDL OR “high-density lipoprotein” OR “low-density lipoprotein” ) ) AND ( LIMIT-TO ( EXACTKEYWORD , “Human” ) OR LIMIT-TO ( EXACTKEYWORD , “Diabetes Mellitus” ) OR LIMIT-TO ( EXACTKEYWORD , “Tuberculosis” ) OR LIMIT-TO ( EXACTKEYWORD , “Dyslipidemia” ) OR LIMIT-TO ( EXACTKEYWORD , “Cholesterol” ) OR LIMIT-TO ( EXACTKEYWORD , “Low Density Lipoprotein Cholesterol” ) OR LIMIT-TO ( EXACTKEYWORD , “Mycobacterium Tuberculosis” ) OR LIMIT-TO ( EXACTKEYWORD , “Diabetes Mellitus, Type 2” ) OR LIMIT-TO ( EXACTKEYWORD , “Diabetes” ) ) AND ( LIMIT-TO ( LANGUAGE , “English” ) ) AND ( LIMIT-TO ( PUBSTAGE , “final” ) )

	Google Scholar
	tuberculosis, TB, diabetes, dyslipidemia, cholesterol, OR HDL, OR LDL, OR triglycerides



NEWCASTLE-OTTAWA SCALE (NOS) FOR ASSESSING THE QUALITY OF OBSERVATIONAL STUDIES
Coding Manual for Cohort Studies
NB: This scale includes three specific domains, namely, selection (maximum of 4 stars), comparability (maximum of 2 stars), and outcome/exposure assessment (maximum of 3 stars). The scale is rated at a maximum of 9 points. A study can be awarded a maximum of one star for each numbered item within the Selection and Exposure/Outcome categories. A maximum of two stars can be given for Comparability.
SELECTION
1. Representativeness of the exposed cohort
a. Truly representative of the average tuberculosis patients in the community *
b. Somewhat representative of the average tuberculosis patients in the community *
c. Selected group of users, e.g., nurses, volunteers
d. No description of the derivation of the cohort
2. Selection of the non-exposed cohort
a. Drawn from the same community as the exposed cohort *
b. Drawn from a different source
c. No description of the derivation of the non-exposed cohort
3. Ascertainment of exposure
a. Secure record (eg surgical records) *
b. Structured interview *
c. Written self-report
d. No description
4. Demonstration that the outcome of interest was not present at the start of the study
a. Yes *
b. No

COMPARABILITY
1. Comparability of cohorts on the basis of the design or analysis
a. The study controls for the most important factor (age) *
b. The study controls for any additional factors such as sex, BMI, or history of lipid treatment *
c. The study controls for no confounding factors

OUTCOME
1. Assessment of outcome
a. Independent blind assessment *
b. Record linkage *
c. Self-report
d. No description
2. Was the follow-up long enough for outcomes to occur
a. Yes *
b. No
3. Adequacy of follow-up of cohorts
a. Complete follow-up (long enough for outcomes to occur) - all subjects accounted for *
b. Subjects lost to follow-up are unlikely to introduce bias - small number lost - > 80% follow-up, or description provided of those lost *
c. Follow-up rate < 80% and no description of those lost
d. No statement

Coding Manual for Cross-Sectional Studies
NB: This scale includes three specific domains, namely, selection (maximum of 4 stars), comparability (maximum of 2 stars), and outcome/exposure assessment (maximum of 3 stars). The scale is rated at a maximum of 9 points. A study can be awarded a maximum of one star for each numbered item within the Selection and Exposure/Outcome categories. A maximum of two stars can be given for Comparability.
SELECTION
1. Representativeness of the sample
a. Truly representative of the average in the target population in the community *
b. Somewhat representative of the average in the target population in the community *
c. Selected group of users
d. No description of the sampling strategy
2. Sample size justification
a. Justified and adequate *
b. Not justified
3. Non‑respondents
a. Comparability between respondents and non-respondents’ characteristics is established, and the response rate is satisfactory *
b. The response rate is unsatisfactory, or the comparability between respondents and non-respondents is unsatisfactory
c. No description of the response rate or the characteristics of the responders and the non-responders
4. Ascertainment of exposure
a. Secured records or validated measurement instruments *
b. Non-validated measurement tool, but the tool is available or described *
c. Self-report only
d. No description of the measurement tool

COMPARABILITY
1. The subjects in different outcome groups are comparable, based on the study design or analysis. 
Confounding factors are controlled.
a. The study controls for the most important factor (age) *
b. The study controls for any additional factors such as sex, BMI, or history of lipid treatment *
c. The study controls for no confounding factors

OUTCOME
1. Assessment of outcome
a. Independent/blind assessment or validated by laboratory methods **
b. Record linkage *
c. Self-report
d. No description
2. Statistical test appropriateness
a. The statistical test used to analyse the data is clearly described and appropriate, and the measurement of the association is presented, including confidence intervals and the probability level (p-value) *
b. The statistical test is not appropriate

FULL R COMMANDS
Package installation
install.packages("meta")

Loading of package
library(meta)

Data entry
data <- data.frame(
study  = c("Study 1", "Study 2", ...),
StudyQuality = c("low", "moderate", ...),
StudyDesign = c("cohort", "cross-sectional", ...),
Region = c("Africa", "Asia", ...),
ControlForConfounders = c("Yes", "No", ...),
FastingStatus = c("Yes", "No", ...),
n_t  = c(50, 40, ...),
mean_t = c(10.5, 9.8, ...),
sd_t = c(2.1, 1.9, ...),
n_c = c(52, 41, ...),
mean_c = c(12.0, 11.1, ...),
sd_c = c(2.0, 2.2, ...)
)

Pooled means
m_mean_t <- metamean(
n = n_t,
mean = mean_t,
sd = sd_t,
studlab = study,
data = data,
method.tau = "REML",
method.random.ci = "HK",
prediction = TRUE,
common = FALSE,
random = TRUE
)
summary(m_mean_t)
forest(
m_mean_t,
common = FALSE,
random = TRUE,
leftcols = c("studlab", "n", "mean", "sd"),
leftlabs = c("Study", " N ", "Mean", " SD "),
rightcols = c("effect", "ci", "w.random"),
rightlabs = c("MRAW", "95%-CI", "Weight"),
just = "center",
print.I2 = TRUE,
print.tau2 = TRUE,
prediction = TRUE
)

Meta-analysis (mean difference)
m_md <- metacont(
n.e = n_t, mean.e = mean_t, sd.e = sd_t,
n.c = n_c, mean.c = mean_c, sd.c = sd_c,
studlab = study,
data = data,
sm = "MD",
method.tau = "REML",
method.random.ci = "HK",
prediction = TRUE,
common = FALSE,
random = TRUE
)
summary(m_md)
forest(
m_md,
label.studlab = "HDL",
label.e = "TB-DM Group",
label.c = "TB-only Group",
common = FALSE,
random = TRUE,
leftcols = c("studlab", "n.e", "mean.e", "sd.e", "n.c", "mean.c", "sd.c"),
leftlabs = c("Study", "  N  ", "Mean", "    SD    ", "  N  ", "Mean", "    SD    "),
rightcols = c("effect", "ci", "w.random"),
rightlabs = c("MD", "95%-CI", "Weight"),
just = "center",
print.I2 = TRUE,
print.tau2 = TRUE,
prediction = TRUE
)

Subgroup analysis
hdl_md <- metacont(
n.e = n_tbdm, mean.e = mean_tbdm, sd.e = sd_tbdm,
n.c = n_tb, mean.c = mean_tb, sd.c = sd_tb,
studlab = study,
data = hdl_tbdm_tb,
sm = "MD",
method.tau = "REML",
method.random.ci = "HK",
prediction = TRUE,
prediction.subgroup = TRUE,
common = FALSE,
random = TRUE,
subgroup = StudyQuality
)
forest(
hdl_md,
leftlabs = c("Study", "  N  ", "Mean", "    SD    ", "  N  ", "Mean", "    SD    "),
label.e = "TB-DM Group",
label.c = "TB-only Group",
common = FALSE,
random = TRUE,
print.subgroup.name = TRUE,
test.subgroup = TRUE,
just = "center",
print.I2 = TRUE,
print.tau2 = TRUE,
prediction = TRUE,
prediction.subgroup = TRUE
)

Sensitivity analysis
a. Sensitivity analysis
hdl_sensitivity <- data.frame(
study = c("Study 1", "Study 2", ...),
n_tbdm = c(16, 25, …),
mean_tbdm = c(27.88, 28.09, …),
sd_tbdm = c(8.03, 7.12, …),
n_tb = c(19, 30, …),
mean_tb = c(32.63, 31.97, …),
sd_tb = c(12.80, 11.70, …)
)
hdl_md <- metacont(
n.e = n_tbdm, mean.e = mean_tbdm, sd.e = sd_tbdm,
n.c = n_tb, mean.c = mean_tb, sd.c = sd_tb,
studlab = study,
data = hdl_sensitivity,
sm = "MD",
method.tau = "REML",
method.random.ci = "HK",
prediction = TRUE,
common = FALSE,
random = TRUE
)
summary(hdl_md)
forest(
hdl_md,
label.studlab = "HDL",
label.e = "TB-DM Group",
label.c = "TB-only Group",
common = FALSE,
random = TRUE,
leftcols = c("studlab", "n.e", "mean.e", "sd.e", "n.c", "mean.c", "sd.c"),
leftlabs = c("Study", "  N  ", "Mean", "    SD    ","  N  ", "Mean", "    SD    "),
rightcols = c("effect", "ci", "w.random"),
rightlabs = c("MD", "95%-CI", "Weight"),
just = "center",
print.I2 = TRUE,
print.tau2 = TRUE,
prediction = TRUE
)

b. Leave-one-out sensitivity analysis
sens_hdl <- metainf(
m_hdl_tbdm_tb,
prediction = FALSE
)
summary(sens_hdl )
forest(sens_hdl)

Publication bias
funnel(m_hdl_tbdm_tb)
metabias(
m_hdl_tbdm_tb,
method.bias = "linreg",
k.min = 9
)

FULL-TEXT ARTICLES EXCLUDED WITH REASONS
Table S4: List of full-text articles excluded with reasons
	S/N
	Study
	Reason for exclusion

	1
	Adegbite et al., 2022
	No comparator group(s) of interest; no lipid data

	2
	Andrade et al., 2014
	Adjusted analysis for lipids, but provided no lipid data

	3
	Baluku et al., 2022
	Treated lipids as risk factors for CVD, but provided no lipid data

	4
	Barreda et al., 2020
	Incomplete lipid profile

	5
	Brake et al., 2025
	No consistent lipid data at baseline

	6
	Gui et al., 2024
	Duplicate of Gui et al., 2025, different only in titles and publication status

	7
	Jing et al., 2022
	No English translation of the full text

	8
	Jo et al., 2021
	No comparator group(s) of interest

	9
	Ko et al., 2016
	No lipid data

	10
	Koesoemadinata et al., 2023
	No full text available

	11
	Philips et al., 2017
	No comparator group(s) of interest

	12
	Salindri et al., 2019
	No lipid data

	13
	Shvets et al., 2020
	No comparator group(s) of interest

	14
	Shvets et al., 2021
	No comparator group(s) of interest

	15
	Singh et al., 1999
	No full text available

	16
	Vrieling et al., 2019
	Incomplete lipid profile

	17
	Yu et al., 2022
	Incomplete lipid profile


Note: Studies were assessed based on the version available during the screening period (April 7–30, 2026). Any subsequent corrections, updates, or republications of these excluded studies after this period would not have been captured.
2
