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BACKGROUND

» Despite effective treatment, NHL and HL incidence in HIV+ people remains around 10 and 11 fold higher than in
the HIV- population respectively.

» B-cell dysfunction and/or activation is thought to contribute to lymphoma development in HIV+ people, however the
mechanisms driving pathogenesis of lymphomas in the HIV+ setting is poorly understood.

AIM

To describe the kinetics and predictive value of markers of B-cell dysfunction prior to lymphoma diagnosis.

METHODS

Design

A nested-case-control study of 73 HIV+ people with lymphoma (52 non-Hodgkin lymphoma and 21 Hodgkin
lymphoma) and 142 lymphoma free HIV+ matched-controls were selected from the EuroSIDA cohort. Cases and
controls were matched on date of first and last sample preceding lymphoma diagnosis (or equivalent date in controls),
age and CD4 cell count at first sample, gender and region of Europe. Incidence-density sampling of controls was used
to select controls.

Measurements

Prospectively stored plasma samples before lymphoma (or matched date in controls) were measured for markers of B-
cell dysfunction and activation:

* Free light chain[FLC]-k, and FLC-A.

* Immunoglobulin [Ig]G and IgM.

Kits for measurements were provided by The Binding Site.

Statistical methods

» Mixed models were used to describe kinetics in the time before diagnosis (or equivalent date in controls).

» Conditional logistic regression investigated associations between markers and lymphoma <2 and >2 years prior to
diagnosis.

RESULTS

Baseline

* 215 men were included, with a median of 2.0 (interquartile range [IQR]: 0.4—4.3) years between first and last
sample, and 9 (IQR 4 - 32) months between last sample and lymphoma in cases.

» Baseline characteristics for cases and controls are shown in table 1. Cases differed from controls according to
current HIV-Viral load (HIV-VL) and Cart use. Cases and controls were well matched on other demographic
variables.

Trajectories

» The trajectories of immunoglobulins and free light chains prior to lymphoma diagnosis is shown in figure 1. After
adjustment, the largest difference was observed for IgM, in which cases were declining by 7% (95%CI: -10, -3) per
year, but levels were stable in controls (%Change per year: 0 95%CI-3, 3%, P for difference<0.01). Levels of IgG
were also declining in cases, but stable in controls (P for difference was 0.10).

Factors associated with marker levels

» Associations between demographic and HIV-related factors and marker levels in the control population are shown
in figure 2.

» Higher FLC-k, FLC-A, and IgG were all associated with lower current CD4 and higher FLC-k and IgG and levels
were also associated with not being on treatment.

+ IgM was associated with higher HIV-VL and not being on cART, and borderline associated with higher Nadir CD4
and lower current CD4.

Odds of developing a lymphoma during prospective follow-up

* The odds of lymphoma development for a 2 fold-higher marker level <2 and > 2 years before lymphomas are
shown in Figure 3.

» Associations were not evident < 2 years prior to diagnosis, except for FLC- A where the association was borderline
significant.

« Proportionately high levels of both FLC-k and FLC-A (a marker of polyclonal expansion') was associated with
lymphoma >2 years prior to diagnosis (OR: 4.74 95%CI: 1.71 — 27.56), but not < 2 years prior (1.62 94%CI: 0.54,
5.05). Having a disproportionately high level of one FLC (a marker of monoclonal expansion') was not associated
at either time point.

» Of the HIV related markers — HIV-VL AUC was associated with higher risk in sample
however, HIV-VL was predictive in the long term (Figure 4).

CONCLUSIONS
FLC-lambda, FLC-kappa and IgG were higher >2 years before lymphoma diagnosis, but the difference diminished
nearer diagnosis, which is in keeping with other studies.

» B-cell dysfunction, as demonstrated by polyclonal hyperglobulinemia, occurred many years prior to lymphoma
development.

* The association between FLC- k, FLC- A, and IgG and lymphomas was weak and unlikely to be a strong candidate
for identifying those at highest risk of developing lymphomas.

< 2 years prior to diagnosis,

Monoclonal elevations: FLC-kappa >19.4 mg/L or FLC-lambda > 26.3 mg/L and FLC-K/L not between 0.26 — 1.65. Polyclonal elevations: FLC-kappa >19.4 mg/L or FLC-lambda > 26.3 mg/L
and FLC-K/L between 0.26 mg/L — 1.65 mg/L. Normal levels: FLC-k <19.4 mg/L and FLC-A <26.3 mg/L. A ratio of FLC-k to FLC-A [FLC- k/ A) outside of the range of 0.26 — 1.65 is considered

abnormal
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Table 1 Baseline' characteristics of cases and controls
Factors Total Lymphoma diagnosis
Cases Controls
N (%)

Total 216 ( 100) 73 (100) 143 (100)
Male gender? 193 (89.4) 65 (89.0) 128 (89.5)
Risk group

Homosexual 114 (52.8) 41 (56.2) 73 (51.0) 0.39

Other 102 (47.2) 32 (43.8) 70 (49.0)
Non-white Ethnicity 180 (83.3) 56 (76.7) 124 (86.7) 0.06
On cART? 158 (73.1) 46 (63.0) 112 (78.3) 0.02

Median (IQR)

Age (years)® 42 (37,50) 43 (37,51) 42 (37,49) 047
CD4 count (cells/mm3)? 318 (208,477) 316 (180,500) 319 (213,461) 0.06
Log10 HIV VL (copies/ml) 2.3(1.7,3.3) 2.8 (1.9,4.0) 2.1(1.6,29) <.01
Log10 AUC of HIV VL (copy 4.3(3.6,5.0) 45(3651)  42(365.0) 051
years/ml)
FLC-A (mg/L) 21.8(14.531.4) 27.7 (19.2,45.0) 18.6 (13.7,27.2) <.01
FLC-k (mg/L) 32.0(23.4,50.5)  39.9 (28.1,62.1) 29.4 (20.8,41.0) <.01
19G (g/L) 14.3(11.1,17.8)  15.8 (12.5,19.6) 13.2 (10.3,16.9) <.01
IgM (g/L) 0.8 (0.5,1.3) 11(0717)  08(0.51.1) 0.02

"Date of first plasma sample was considered baseline, 2Matched variable, *ART defined as <2 antiretroviral drugs
Figure 1
Marker levels in time before diagnosis with superimposed trajectories. Percent
change per year! in marker level is shown below each graph
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Years Years before lymphoma diagnosis
Cases: 0 (-3, 4)% Cases: -3 (-4,-1) %
Controls: 3 (1,5)% Controls: -1 (-2,0)%

P<0.01 P=0.87 P=0.1

Cases: -1 (-4,2)%
Controls: 2 (-0,4)%

Log2 CD4

Log2igh

log10 current HIV-VL.

Years before

Years before lymphoma diagnosis

case

Gontrol

Controls: 0 (-3,3)% Controls: 4 (0,7)% Controls: -7 (-17,5)%

Percent changes were adjusted for 3 Age and CD4 at earliest sample, center region and gender,*P (slope) <0.05

Figure 2 Factors associated with a % change in marker levels!
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Figure 3: Odds ratio of lymphoma associated with a 2-fold increase in B-cell
markers, <2 and > 2 years prior to diagnosis
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Figure 4: Odds ratio of lymphoma associated with a 10-fold increase in HIV
markers , <2 and > 2 years prior to diagnosis
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