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E D I T O R I A L C O M M E N T A R Y

HIV Viremia and the Development of AIDS-Related
Lymphoma in Patients Treated with Highly Active
Antiretroviral Therapy
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(See the article by Zoufaly et al., on pages 79–87.)

The introduction of highly active antiret-

roviral therapy (HAART) in the mid-

1990s for the treatment of human im-

munodeficiency virus (HIV) infection was

associated with a rapid reduction in the

incidence of most AIDS-defining events.

Although early studies suggested that

HAART appeared to have a less dramatic

effect on the incidence of AIDS-related

lymphomas, particularly non-Hodgkin

lymphoma (NHL), than on the incidence

of other AIDS-related events [1, 2], sub-

sequent studies confirmed that the inci-

dence of these events had also decreased

[3–6]. In the CASCADE (Concerted Ac-

tion of SeroConversion to AIDS and

Death in Europe) Collaboration, the in-

cidence of NHL decreased by 75% from

the period before 1997 to 1999–2002 [3].

Among participants in the Swiss HIV Co-

hort Study [4], the incidence of NHL de-

creased from 13.6 cases/1000 person-years
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during the period from 1993 to 1995 to

only 1.8 cases/1000 person-years during

the period from 2002 to 2006. However,

AIDS-defining lymphoma remains a ma-

jor cause of death among those infected

with HIV. In the Data Collection on Ad-

verse Events of Anti-HIV Drugs (D:A:D)

study [7], 82 (27%) of 305 deaths due to

AIDS-related malignancy were caused by

NHL. Recent data from the French Mor-

talité 2005 Survey [8] demonstrated sim-

ilar results, with NHL contributing to 30%

of AIDS-related deaths and 10% of all

deaths among HIV-infected individuals in

France in 2005.

The association between NHL and an

immunocompromised status has long

been recognized. In a recent meta-analysis

[9], Grulich and colleagues reported that

individuals infected with HIV were 176

times more likely to develop NHL than

were individuals in the general population,

and several studies noted an association

between a lower CD4 cell count and the

incidence of NHL in those infected with

HIV [3, 5]. Confirming an association

with immunosuppression, Grulich et al.

[9] also found that organ transplant re-

cipients treated with immunosuppressive

drugs were 18 times as likely to develop

NHL as were their counterparts in the

general population [9]. Not surprisingly,

therefore, the focus of many early studies

was the association between the CD4 cell

count (and other immunologic markers)

and the development of AIDS-related ma-

lignancies. In particular, early studies [1,

10] reported that the nadir CD4 cell count

(i.e., the lowest count attained during in-

fection) was a particularly strong risk

factor for NHL, even among successful-

ly treated patients. Such an association

would be consistent with a long-term,

nonreversible association with an immu-

nocompromised status, providing justifi-

cation for earlier initiation of HAART to

prevent this from occurring. Subsequent

studies [3, 7, 11], however, found no evi-

dence that either the nadir CD4 cell count

or other measurements of an individual’s

total “exposure” to immunosuppression

(e.g., the time-weighted mean CD4 cell

count or the proportion of time spent

when the CD4 cell count was !100 cells/

mm3) were better predictors of the risk of

NHL than was the latest CD4 cell count,

arguing that the most important deter-

minant of risk is the current immune

status of an individual. Such an association

is arguably more consistent with the de-

crease in the incidence of NHL seen since

the introduction of HAART.

Noting that several studies have sug-

gested that HIV replication may induce

immune activation and B cell stimulation,

Zoufaly and colleagues have considered,



HIV Viremia and AIDS-Related Lymphoma • 63

in an article appearing in this issue of the

Journal [12], whether HIV replication it-

self contributes to the risk of AIDS-related

lymphomas. Using data from the German

ClinSurv cohort study of 18,451 HIV-in-

fected patients, the authors identified all

patients who initiated HAART and had a

follow-up length that was sufficient for

analysis. Among the 6022 eligible patients,

66 cases of AIDS-related lymphoma (11

cases of Burkitt-type NHL, 32 cases of

non-Burkitt high-grade B cell NHL, 8

cases of primary central nervous system

[CNS] lymphoma, and 15 cases of lym-

phoma of unknown subtype) were diag-

nosed at least 30 days after the initiation

of HAART (with the 30-day cutoff being

used to exclude existing lymphomas that

had simply been unmasked by the use of

HAART). Exposure to HIV viremia was

categorized in several ways: (1) through

the baseline, maximum, and latest HIV

load and (2) by the proportion of vi-

ral load measurements that were 1500

HIV RNA copies/mL after initiation of

HAART. In addition, a measurement of

cumulative exposure to HIV viremia, cal-

culated as the area under the curve of the

log viral load and expressed as the num-

ber of viral load “days,” was determined

for each individual. High levels of this

variable can be attained both by indi-

viduals exposed to high levels of vire-

mia for short periods and by individu-

als exposed to lower levels of viremia

for longer periods.

The investigators found a strong asso-

ciation between cumulative HIV viremia

and the risk of lymphoma, with each 2000

days � log HIV RNA copies/mL associ-

ated with a 67% increase in risk. These

findings were independent of an associa-

tion with a lower latest CD4 cell count,

which was also significant. The association

with cumulative HIV viremia was seen for

both Burkitt-type and non-Burkitt high-

grade lymphomas, whereas no association

was noted with primary CNS lymphomas.

(However, because only 8 cases of primary

CNS lymphoma occurred, the power to

detect significant associations was low.)

Although the hazard ratio was slightly

higher for Burkitt-type lymphomas (3.45)

than for non-Burkitt type lymphomas

(2.02), Zoufaly et al. did not formally test

whether these associations were different,

and this difference may reflect chance var-

iation. Of note, when the calculation of

cumulative viremia was based only on vi-

ral loads measured in the most recent 3

years, a similar association was found,

leading the authors to conclude that recent

exposure to viremia might be a more im-

portant determinant of the risk of lym-

phoma than lifetime exposure.

Few other studies have considered the

role of viremia in determining the risk of

lymphoma. Although Bonnet et al. [13]

reported that patients who had achieved

a viral load of !500 copies/mL while re-

ceiving treatment had a reduced risk of

NHL, compared with untreated patients

and patients whose viral load did not de-

crease to this level, the association did not

remain significant in multivariable analy-

ses. In the United Kingdom Collabora-

tive HIV Cohort study [11], each log10

copy/mL increment to the latest viral load

was associated with a 17% increase in the

risk of NHL, after adjustment for the var-

ious measurements of an immunocom-

promised status.

The results of Zoufaly et al. are inter-

esting and raise many questions about the

optimal care of HIV-infected patients.

Currently, most HIV treatment paradigms

aim to ensure that CD4 cell counts remain

relatively high, with suppression of the vi-

ral load mainly perceived as a tool with

which to achieve this outcome. However,

current findings suggest that viral sup-

pression may be important in the preven-

tion of AIDS-related lymphomas in its

own right, independent of the CD4 cell

count; these findings are consistent with

findings from the Strategies for Manage-

ment of Antiretroviral Therapy (SMART)

trial [14], which showed that ongoing HIV

replication at any given CD4 cell count

places patients at higher risk for oppor-

tunistic infection or death. Furthermore,

the finding in the study by Zoufaly et al.

[12], as well as the finding of another study

[11], that a substantial proportion (15%–

22%) of lymphomas occurred in patients

with CD4 cell counts of 1350 cells/mm3

confirms the need to identify additional

risk factors for lymphoma.

The study by Zoufaly et al. did not con-

sider the association between HIV viremia

and the development of lymphoma in pa-

tients who were not receiving HAART.

One immediate question that arises is why,

if exposure to HIV viremia is an important

risk factor for lymphoma development,

the rate of lymphoma is not much higher

in untreated patients, many of whom may

be exposed to high levels of viremia for

many years. It may be that a low CD4 cell

count is a prerequisite to lymphoma de-

velopment, and it is only after a low CD4

cell count has occurred that exposure to

viremia plays a role. Unfortunately, few

studies include viral load measurements

from the pre-HAART era, and it may be

difficult for study investigators to answer

this question for untreated patients with

a wide range of CD4 cell counts. The other

main limitation of the study was its small

size, which meant that the authors were

restricted in their ability to consider as-

sociations with specific lymphoma types.

Larger cohorts and cohort collaborations

with information on well-characterized

lymphomas may provide an opportunity

to study this issue further.

So what of the future, given that the

efficacy of antiretroviral agents has im-

proved over time, most antiretroviral-na-

ive individuals starting HAART should

now achieve rapid viral suppression, and

the strategy of treatment interruptions

(which leaves patients exposed to periods

of uncontrolled viral replication) is no

longer recommended? We would expect

these changing circumstances to result in

a continued decrease in the incidence of

lymphoma over the coming years, as ex-

posure to HIV viremia occurs less fre-

quently. However, a minority of patients

will experience virologic failure while re-

ceiving HAART, and some continue to

take breaks in therapy. Coupled with the
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fact that a high proportion of patients do

not receive a diagnosis of HIV infection

until their CD4 cell count has already

fallen to very low levels, it is possible that

further reductions in incidence may not

be possible. Furthermore, findings of an

association between NHL and both dia-

betes mellitus [15] and hepatitis C virus

[16] suggest that the decline may even

start to be reversed if these etiologies in-

crease in frequency. Thus, in addition to

continued education on the importance

of maintaining good adherence to therapy

and the development of new antiretroviral

drugs that are forgiving to lapses in ad-

herence and/or are active in those with

existing resistance, continued attempts to

encourage earlier diagnosis of HIV infec-

tion may at least permit individuals to

start receiving HAART before their CD4

cell count decreases to levels that place

them at risk for lymphoma.
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