
Subcortical brain volumes were larger in 

acute HIV compared to people without HIV. 

Individuals in later Fiebig stages had larger

volumes than those in early Fiebig stages.
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Brain Volumetrics Differ by Fiebig Stage in Acute Infection
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BACKGROUND

Neuroimaging studies of primary and chronic HIV infection

report lower brain volumes compared to uninfected

individuals, especially in subcortical regions. No studies have

investigated brain volumetrics in acute HIV (AH) compared to

people without HIV (PWOH). Research has demonstrated the

importance of early disease dynamics, with worse outcomes

among individuals who initiate treatment after Fiebig II.

Structural brain differences by Fiebig stage have not been

examined in people with AH (PWAH).

We examined brain volume by Fiebig stage in a large

sample of PWAH compared to demographically similar

PWOH.

METHODS

• 112 Thai male PWAH and 18 male and age-matched Thai

PWOH were included as part of RV254/SEARCH 010 and

RV304/SEARCH 013, respectively.

• PWAH were stratified into early (Fiebig I-II; n=32) vs. late

(Fiebig III-V; n=80) acute HIV.

• T1-weighted scans were acquired using a 3T Philips

Ingenia MRI performed within 5 days of ART initiation.

• Volumes for the caudate, putamen, pallidum, thalamus,

amygdala, hippocampus, and nucleus accumbens were

summed between hemispheres, corrected for differences

in head size, and compared across groups.

• Group comparisons were performed using ANOVAs with

false discovery rate to correct for multiple comparisons.

Figure. Brain volumes in select 

regions of interest stratified by 

subgroup.

Note: Post-hoc group comparisons 

where *p < .05; **p < .01; ***p < .001.

RESULTS

• Early AH individuals had similar median CD4 T cell count (326 vs. 319 cells/mm3), but

significantly lower median CD8 T cell count (366 vs. 648 cells/mm3) and lower average

plasma viral load (5.31 vs. 6.42 log10 copies/mL) than late AH individuals (both ps < .01;

see Table).

• Late Fiebig individuals exhibited significantly larger volumes in the caudate (11% larger),

putamen (31%), pallidum (19%), amygdala (9%), and nucleus accumbens (15%)

compared to PWOH (all ps < .05; see Figure).

• Late AH individuals exhibited significantly larger putamen (19% larger) and nucleus

accumbens (8%) volumes compared to early AH individuals (both ps < .05).

CONCLUSIONS

• Brain volume in AH varies as a function of infection progression, indicated by Fiebig stage.

• Larger volumes in later Fiebig stages may reflect underlying neuroinflammatory processes

during acute infection.

• Longitudinal research is needed to determine whether differences in brain volume persist

or resolve after sustained use of ART.

• Examination of immune markers and/or brain metabolites using spectroscopy may help

characterize relationships between brain structure and immune responses after acute

infection.

N=130 Fiebig I-II (n=32) Fiebig III+ (n=80) HIV- Control (n=18)

Age; M (SD) 27.47 (5.69)

Range 20-44

27.79 (6.51)

Range 20-46

28.50 (7.03)

Range 18-40

Sex 100% Male 100% male 100% male

ART Regimen; N (%)

Efavirenz 12 (44.4%) 31 (46.3%) n/a

Dolutegravir 15 (55.6%) 36 (53.7%) n/a

Days Infected

M (SD)

17.15 (8.18)

Range 5-49

24.03 (8.71)

Range 7-47

n/a

Days on ARV Prior to MRI

M (SD)

0.31 (1.47)

Range -2 to 3

0.64 (1.46)

Range -2 to 5

n/a

CD4 T cell count

Median (IQR)

326 (279-563) 319 (229-432) 902 (694-1084)

CD8 T cell count

Median (IQR)

366 (256-493) 648 (391-995) 673 (467-1028)

Plasma HIV VL copies/mL 

(log10); M (SD)

5.31 (1.23) 6.42 (0.95) n/a

Table. Clinical characteristics by subgroup.


