Supplementary materials: 


Supplementary methods: 

Exploratory subgroup analyses, reported in the Supplementary Material, classified participants with baseline and 18-month body-fat measurements as having decreased (Δ≤−1.0 percentage point), increased (Δ≥1.0), or stable body fat (−1.0<Δ<1.0). The same descriptive and comparison methods were applied within groups; body-fat trajectories were interpreted cautiously because they defined group membership.
Secondary sensitivity models additionally adjusted visceral fat associations for both body-fat components, or included time-varying muscle mass and weight without within–between decomposition. An additional sensitivity analysis restricted primary models to baseline, 6-month, and 12-month observations, reassessing eligibility and recalculating patient-specific means and deviations; other procedures were unchanged. Sensitivity analyses were supportive, with conclusions based on primary models.

Supplementary results:

Longitudinal findings according to 18-month change in body fat percentage:  Body-fat percentage was available at both baseline and 18 months for 52 participants (36.4% of the analytical cohort). Of these, 19 (36.5%) had a decrease of at least 1 percentage point, 21 (40.4%) had an increase of at least 1 percentage point, and 12 (23.1%) remained within −1 to +1 percentage point. The median baseline-to-18-month change was −3.6 percentage points (IQR −4.8 to −2.2), +2.0 percentage points (IQR 1.4 to 3.3), and −0.3 percentage points (IQR −0.58 to 0.03), respectively (supplementary table S1). Because the groups were defined using baseline and 18-month body-fat values, within-group body-fat trajectories are descriptive of the grouping criterion.
In the body-fat decrease group, body-fat percentage declined from a median of 25.8% at baseline to 21.3% at 18 months (complete-case Friedman P<0.001), while muscle proportion increased from 34.4% to 37.1% (P<0.001). Holm-adjusted post-hoc comparisons confirmed lower body-fat percentage at 12 and 18 months versus baseline and at 18 months versus both 6 and 12 months; muscle proportion was higher at 18 months versus baseline, 6 months, and 12 months. Triglycerides and VLDL cholesterol showed significant global visit effects (P=0.037 and P=0.026, respectively), but no individual pairwise contrast remained significant after Holm correction. Body weight, BMI, the visceral fat index, and the remaining metabolic and cardiovascular variables did not show a significant overall visit effect (supplementary table S1).
Supplementary table S1. Characteristics of participants with a body-fat decrease of at least 1 percentage point (n = 19)
	Characteristic
	Baseline
	6 months
	12 months
	18 months
	P value

	Age, years
	36 (32.5–44)
	—
	—
	—
	—

	Body weight, kg
	92.9 (78.25–100.4)
	89.05 (78.85–101.95)
	88.9 (78.8–102.2)
	91 (78.55–96.55)
	0.303

	BMI, kg/m²
	26.57 (24.48–30.14)
	26.63 (24.41–30.1)
	26.73 (24.14–30.39)
	26.23 (24.71–28.66)
	0.303

	Body fat, %
	25.8 (20.9–28.75)
	24.6 (19.7–28.1)
	23 (19.1–27.4)
	21.3 (18.45–25.3)
	<0.001

	Muscle proportion, %
	34.4 (34–37.7)
	35.2 (34.3–38.6)
	35.5 (34.1–38.8)
	37.1 (35–39.05)
	<0.001

	Visceral fat index, level
	10 (7.5–13)
	9 (7–14)
	10 (7–13)
	8 (7–11.5)
	0.271

	Total cholesterol, mmol/L
	4.93 (4.37–5.51)
	4.5 (3.88–5.5)
	4.89 (4.32–5.55)
	4.8 (4.08–5.43)
	0.206

	Triglycerides, mmol/L
	1.51 (1.04–2.01)
	1.34 (0.95–1.71)
	1.35 (1.21–1.57)
	1.31 (0.8–1.71)
	0.037

	Calculated VLDL cholesterol, mmol/L
	0.69 (0.47–0.92)
	0.61 (0.43–0.78)
	0.61 (0.55–0.72)
	0.6 (0.36–0.77)
	0.026

	LDL cholesterol, mmol/L
	3.3 (2.75–3.75)
	2.85 (2.58–3.67)
	3.1 (2.85–3.52)
	3.1 (2.55–3.5)
	0.813

	HDL cholesterol, mmol/L
	1.05 (0.88–1.27)
	1.02 (0.91–1.21)
	0.95 (0.85–1.14)
	1.08 (0.92–1.21)
	0.571

	Uric acid, µmol/L
	377 (349–414.5)
	370 (348.5–415.5)
	346 (324–425)
	341 (321–381)
	0.089

	Systolic blood pressure, mmHg
	129 (121.5–138.5)
	126 (120–130)
	129 (121–132)
	129 (121–133.5)
	0.517

	Diastolic blood pressure, mmHg
	86 (80.5–91.5)
	83 (80–90)
	85 (79.75–90.5)
	84 (78.5–90)
	0.345

	Fasting glucose, mmol/L
	4.9 (4.4–5.3)
	4.7 (4.3–4.9)
	4.8 (4.6–5)
	4.5 (4.2–5)
	0.215

	Duration of HIV infection, years
	3 (2–8)
	—
	—
	—
	—

	Duration of ART, years
	3.5 (2.25–8.75)
	—
	—
	—
	—

	CD4+ T-cell count, cells/µL
	770 (600–1100)
	760 (590–970)
	840 (610–940)
	785 (675–900)
	0.398

	CD8+ T-cell count, cells/µL
	860 (760–1080)
	870 (500–1080)
	800 (680–1040)
	695 (625–965)
	0.645


Values are medians (Q1–Q3). P values are from Friedman tests restricted to complete four-visit observations for each variable. Available observations contribute to visit-specific summaries; column counts do not represent complete-case test sample sizes. All six pairwise comparisons use paired Wilcoxon tests with Holm correction within each variable.
DBP: available n at 0, 6, 12 and 18 months = 19, 17, 16, 19; Friedman complete-case n = 15. Holm-adjusted pairwise P values: 0 vs 6 months, 1.000; 0 vs 12 months, 0.817; 0 vs 18 months, 0.812; 6 vs 12 months, 1.000; 6 vs 18 months, 1.000; 12 vs 18 months, 1.000.
Groups were defined by month 18 minus baseline body-fat percentage: decrease ≤ −1, increase ≥ +1, or stable > −1 and < +1 percentage point. These are within-group visit comparisons; body-fat changes reflect the grouping rule.

In the body-fat increase group, body weight increased from a median of 90.3 kg at baseline to 93.2 kg at 18 months and BMI increased from 27.78 to 28.97 kg/m² (global P=0.015 for both). Body-fat percentage increased from 24.3% to 26.1% (P=0.005), muscle proportion decreased from 35.8% to 34.35% (P<0.001), and the visceral fat index increased from 11 to 12 (P=0.042). Holm-adjusted comparisons were significant for body weight and BMI at 18 months versus baseline and 12 months; for body fat at 12 and 18 months versus baseline; for muscle proportion at 12 and 18 months versus baseline and at 18 versus 12 months; and for visceral fat at 12 and 18 months versus baseline and at 18 versus 12 months. No significant overall visit effect was observed for the measured lipid, glycaemic, blood-pressure, uric-acid, CD4+, or CD8+ outcomes (supplementary table S2). 

Suplementary table S2. Characteristics of participants with a body-fat increase of at least 1 percentage point (n = 21)
	Characteristic
	Baseline
	6 months
	12 months
	18 months
	P value

	Age, years
	40 (36–49)
	—
	—
	—
	—

	Body weight, kg
	90.3 (78.4–102)
	94.9 (84.2–111)
	90.2 (81.5–104.65)
	93.2 (87–106.5)
	0.015

	BMI, kg/m²
	27.78 (23.75–29.98)
	29.36 (25.92–31.59)
	28.44 (25.42–30.39)
	28.97 (26.92–31.76)
	0.015

	Body fat, %
	24.3 (21–25.9)
	25.6 (18.95–29.4)
	25.6 (20.05–27.55)
	26.1 (22.5–28.8)
	0.005

	Muscle proportion, %
	35.8 (33.9–37.8)
	34.7 (32.7–37.9)
	35 (33.75–37.9)
	34.35 (32.62–37)
	<0.001

	Visceral fat index, level
	11 (7–14)
	12 (9–14)
	11 (8.5–14)
	12 (9–14)
	0.042

	Total cholesterol, mmol/L
	4.87 (4.44–5.43)
	4.75 (4.13–5.61)
	4.67 (4.27–6.1)
	4.87 (4.58–5.65)
	0.328

	Triglycerides, mmol/L
	0.98 (0.75–1.58)
	1.33 (0.76–2.07)
	1.25 (0.85–2.19)
	1.36 (0.79–2.12)
	0.889

	Calculated VLDL cholesterol, mmol/L
	0.45 (0.34–0.72)
	0.61 (0.35–0.94)
	0.59 (0.39–1)
	0.62 (0.38–0.96)
	0.908

	LDL cholesterol, mmol/L
	3.3 (2.92–4)
	3.25 (2.75–3.7)
	3.2 (2.7–4.15)
	3.4 (2.8–4)
	0.315

	HDL cholesterol, mmol/L
	1.23 (1.03–1.41)
	1.12 (0.97–1.28)
	1.13 (0.99–1.28)
	1.05 (0.97–1.26)
	0.730

	Uric acid, µmol/L
	369 (311.25–404.75)
	344.5 (266.75–425.25)
	367 (307–405)
	387 (328–415)
	0.328

	Systolic blood pressure, mmHg
	133 (127–137)
	135 (133–137)
	135 (129.75–138.75)
	138 (132–144)
	0.654

	Diastolic blood pressure, mmHg
	90 (85–93)
	87 (82–92)
	92.5 (85.75–94.75)
	87 (85–92)
	0.249

	Fasting glucose, mmol/L
	4.7 (4.38–4.83)
	4.7 (4.4–4.8)
	4.7 (4.45–4.85)
	4.8 (4.5–5.1)
	0.297

	Duration of HIV infection, years
	9 (4–10)
	—
	—
	—
	—

	Duration of ART, years
	9 (4–10)
	—
	—
	—
	—

	CD4+ T-cell count, cells/µL
	855 (700–1167.5)
	770 (657.5–1190)
	810 (602.5–1165)
	810 (640–1130)
	0.916

	CD8+ T-cell count, cells/µL
	870 (675–1052.5)
	810 (712.5–1087.5)
	925 (695–1210)
	910 (720–1160)
	0.707


Values are medians (Q1–Q3). P values are from Friedman tests restricted to complete four-visit observations for each variable. Available observations contribute to visit-specific summaries; column counts do not represent complete-case test sample sizes. All six pairwise comparisons use paired Wilcoxon tests with Holm correction within each variable.
DBP: available n at 0, 6, 12 and 18 months = 21, 17, 18, 21; Friedman complete-case n = 15. Holm-adjusted pairwise P values: 0 vs 6 months, 1.000; 0 vs 12 months, 1.000; 0 vs 18 months, 1.000; 6 vs 12 months, 0.262; 6 vs 18 months, 1.000; 12 vs 18 months, 0.349.
Groups were defined by month 18 minus baseline body-fat percentage: decrease ≤ −1, increase ≥ +1, or stable > −1 and < +1 percentage point. These are within-group visit comparisons; body-fat changes reflect the grouping rule.
Among participants with a baseline-to-18-month body-fat change between −1 and +1 percentage point, none of the evaluated variables showed a significant overall difference across visits (supplementary table S3).

Supplementary table S3. Characteristics of participants with stable body-fat percentage (n = 12)
	Characteristic
	Baseline
	6 months
	12 months
	18 months
	P value

	Age, years
	44.5 (39.75–48)
	—
	—
	—
	—

	Body weight, kg
	82.45 (75.83–86.65)
	79.9 (75.05–85.4)
	83.8 (74.1–87.5)
	81.6 (74.3–86.5)
	0.369

	BMI, kg/m²
	25.31 (24.03–26.54)
	25.07 (23.69–25.98)
	25.67 (25.3–27.01)
	25.18 (23.84–26.27)
	0.369

	Body fat, %
	24.2 (20.17–26.57)
	22.3 (19.9–26.5)
	26.4 (20.8–28.2)
	24.3 (19.43–26.32)
	0.714

	Muscle proportion, %
	35.7 (34.02–37.15)
	35 (33.7–37.45)
	35.1 (32.8–36.7)
	35.6 (34.15–37.58)
	0.917

	Visceral fat index, level
	8.5 (7–10.25)
	8 (7–10)
	9 (8–11)
	8.5 (6.75–10.25)
	0.222

	Total cholesterol, mmol/L
	5.36 (4.93–5.9)
	5.07 (4.35–5.41)
	4.78 (4.06–5.27)
	4.79 (4.13–5.61)
	0.171

	Triglycerides, mmol/L
	1.12 (0.93–1.63)
	1.13 (0.99–1.38)
	1.37 (1.05–1.81)
	1.14 (0.9–1.65)
	0.521

	Calculated VLDL cholesterol, mmol/L
	0.51 (0.42–0.74)
	0.51 (0.45–0.62)
	0.62 (0.47–0.82)
	0.52 (0.41–0.74)
	0.599

	LDL cholesterol, mmol/L
	3.95 (3.2–4.6)
	3.5 (2.55–3.8)
	3.1 (2.3–3.55)
	3.2 (2.42–4.05)
	0.397

	HDL cholesterol, mmol/L
	1.21 (1.06–1.33)
	1.24 (1.12–1.31)
	1.15 (1.11–1.25)
	1.1 (1.04–1.18)
	0.154

	Uric acid, µmol/L
	362.5 (319.25–410.75)
	384 (352.5–411)
	379 (347.25–406.75)
	355.5 (307.5–436.75)
	0.780

	Systolic blood pressure, mmHg
	134.5 (129–140.25)
	134 (124–138)
	129.5 (126–134.5)
	135 (129.25–138.5)
	0.086

	Diastolic blood pressure, mmHg
	87.5 (80.75–94.25)
	89 (83–93)
	85.5 (78.5–94.5)
	90.5 (82.75–92.75)
	0.428

	Fasting glucose, mmol/L
	5 (4.75–5.35)
	4.9 (4.4–5)
	4.8 (4.6–5.05)
	4.9 (4.78–5.03)
	0.133

	Duration of HIV infection, years
	4 (3–8)
	—
	—
	—
	—

	Duration of ART, years
	4 (3–8)
	—
	—
	—
	—

	CD4+ T-cell count, cells/µL
	660 (482.5–1030)
	670 (450–830)
	785 (525–927.5)
	600 (490–915)
	0.467

	CD8+ T-cell count, cells/µL
	890 (705–1137.5)
	860 (700–1075)
	680 (645–697.5)
	825 (697.5–930)
	0.064


Values are medians (Q1–Q3). P values are from Friedman tests restricted to complete four-visit observations for each variable. Available observations contribute to visit-specific summaries; column counts do not represent complete-case test sample sizes. All six pairwise comparisons use paired Wilcoxon tests with Holm correction within each variable.
DBP: available n at 0, 6, 12 and 18 months = 12, 11, 8, 12; Friedman complete-case n = 7. Holm-adjusted pairwise P values: 0 vs 6 months, 1.000; 0 vs 12 months, 1.000; 0 vs 18 months, 1.000; 6 vs 12 months, 1.000; 6 vs 18 months, 1.000; 12 vs 18 months, 1.000.
Groups were defined by month 18 minus baseline body-fat percentage: decrease ≤ −1, increase ≥ +1, or stable > −1 and < +1 percentage point. These are within-group visit comparisons; body-fat changes reflect the grouping rule.
Supplementary Table S4. Visceral fat sensitivity analysis adjusted for total body fat
	Outcome
	Estimate
	95% CI
	P value
	FDR q
	Patients
	Obs.

	Total cholesterol, mmol/L
	−0.083
	−0.177 to 0.011
	0.084
	0.211
	134
	391

	LDL cholesterol, mmol/L
	−0.044
	−0.131 to 0.044
	0.328
	0.468
	134
	390

	HDL cholesterol, mmol/L
	0.008
	−0.033 to 0.048
	0.708
	0.708
	134
	390

	Calculated VLDL cholesterol, mmol/L
	−0.099
	−0.159 to −0.040
	0.001
	0.006
	134
	391

	Triglycerides, mmol/L
	−0.210
	−0.336 to −0.085
	0.001
	0.006
	134
	391

	hsCRP, mg/L
	0.397
	−0.246 to 1.040
	0.224
	0.373
	134
	370

	Fasting glucose, mmol/L
	−0.034
	−0.158 to 0.090
	0.585
	0.708
	134
	392

	Uric acid, µmol/L
	11.543
	3.285 to 19.801
	0.007
	0.022
	129
	371

	Systolic blood pressure, mmHg
	−1.047
	−2.482 to 0.387
	0.151
	0.302
	133
	386

	Diastolic blood pressure, mmHg
	−0.218
	−1.349 to 0.913
	0.703
	0.708
	133
	386


Estimates represent a 1-point within-patient decrease in visceral fat index. The model additionally includes the within-patient deviation and patient mean of total body-fat percentage.
Random-intercept LMMs adjusted for categorical visit, baseline age, smoking, duration of HIV infection, baseline CD4+ T-cell count, baseline statin use, combined baseline diabetes mellitus or prediabetes, and baseline ART regimen (dolutegravir/lamivudine as reference). Estimates and unadjusted 95% confidence intervals use the original GLS covariance and approximate t inference (degrees of freedom: patients minus fixed-effect coefficients) at independently fitted REML variance components. Benjamini–Hochberg FDR is applied across 10 outcomes separately within each model specification. Calculated VLDL cholesterol is derived from triglycerides and is not an independent finding. Obs., observations.
Supplementary Table S5. Muscle mass sensitivity analysis without within-between decomposition
	Outcome
	Estimate
	95% CI
	P value
	FDR q
	Patients
	Obs.

	Total cholesterol, mmol/L
	−0.055
	−0.102 to −0.009
	0.019
	0.048
	132
	385

	LDL cholesterol, mmol/L
	−0.035
	−0.078 to 0.007
	0.104
	0.130
	132
	384

	HDL cholesterol, mmol/L
	0.008
	−0.009 to 0.026
	0.351
	0.351
	132
	384

	Calculated VLDL cholesterol, mmol/L
	−0.028
	−0.053 to −0.004
	0.025
	0.049
	132
	385

	Triglycerides, mmol/L
	−0.067
	−0.120 to −0.015
	0.013
	0.042
	132
	385

	hsCRP, mg/L
	−0.148
	−0.343 to 0.048
	0.137
	0.153
	132
	366

	Fasting glucose, mmol/L
	−0.030
	−0.065 to 0.004
	0.082
	0.117
	132
	386

	Uric acid, µmol/L
	−6.300
	−10.256 to −2.344
	0.002
	0.010
	128
	368

	Systolic blood pressure, mmHg
	−0.489
	−1.013 to 0.035
	0.067
	0.111
	132
	383

	Diastolic blood pressure, mmHg
	−0.788
	−1.212 to −0.363
	<0.001
	0.004
	132
	383


Estimates represent a 1-kg increase in time-varying estimated absolute muscle mass, adjusted for time-varying total body weight. The model combines within-patient and between-patient information and does not include the patient means of muscle mass or body weight.
Random-intercept LMMs adjusted for categorical visit, baseline age, smoking, duration of HIV infection, baseline CD4+ T-cell count, baseline statin use, combined baseline diabetes mellitus or prediabetes, and baseline ART regimen (dolutegravir/lamivudine as reference). Estimates and unadjusted 95% confidence intervals use the original GLS covariance and approximate t inference (degrees of freedom: patients minus fixed-effect coefficients) at independently fitted REML variance components. Benjamini–Hochberg FDR is applied across 10 outcomes separately within each model specification. Calculated VLDL cholesterol is derived from triglycerides and is not an independent finding. Obs., observations.

Supplementary Table S6. Paired patient-level bootstrap comparison of prediction errors
	Outcome
	Mean patient-level ΔMSE
	Bootstrap 95% interval

	Total cholesterol
	−0.00223
	−0.05589 to 0.05199

	LDL cholesterol
	−0.00674
	−0.04183 to 0.02262

	HDL cholesterol
	0.01625
	0.00193 to 0.03633

	VLDL cholesterol
	−0.00549
	−0.02558 to 0.01371

	Triglycerides
	−0.03575
	−0.13421 to 0.06242


ΔMSE = body-fat minus BMI prediction error, in (mmol/L)²; negative differences favour the body-fat model. Out-of-fold predictions are paired by the unique patient-visit observation. Squared errors are averaged across available visits within each patient, then across patients with equal patient weights. Percentile intervals use 5,000 paired patient-level bootstrap resamples. Intervals are conditional on the fitted cross-validation models and fold assignment; models are not refitted within resamples. All models include the combined baseline diabetes/prediabetes covariate
