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Opportunistic infections in HIV-related lymphoma

Human Immunodeficiency virus (HIV)-
associated lymphomas has been con-
sidered a late manifestation of HIV

infection, occurring more likely in the setting
of deep immunosuppression (Grulich, AIDS
2000), namely CD4 cell count less than 200
cells/mmc, in patients with a prior diagnosis
of an AIDS-defining event. Compared with
rates in the general population, in HIV-
infected people, the relative risk of immu-
noblastic lymphoma is increased about 600-
fold and that of diffuse large cell lymphoma
of about 145-fold (Cotè, Int J Cancer 1997;
Biggar Int J Cancer 1996).

After the introduction of highly active
antiretroviral therapy (HAART) in the clinical
practice, which significantly reduced mor-
bidity and mortality of HIV infection-relat-
ed conditions (Mocroft, Lancet 2000), a sig-
nificant decrease in the incidence of AIDS-
related lymphoma has been observed, even
though this decrease is not as dramatic as
that observed in AIDS-related Kaposi’s sar-
coma (Ledergerber, BMJ 1999; International
Collaboration on HIV and Cancer J Natl Can-
cer Inst 2000). Moreover, as a consequence
of the very marked decline in Kaposi’s sar-
coma and opportunistic infections in the
HAART era, AIDS-related lymphoma has now
become one of the most common of initial
AIDS-defining events (Mocroft, Lancet
2000). In a study from the French Hospital
Database on HIV, the incidence of AIDS-
associated lymphoma has been demonstrat-
ed to increase with increasing immunodefi-
ciency (Besson, Blood 2001). In both the pre
and post HAART era, the likelihood of devel-
oping AIDS-related lymphoma has been sim-
ilar in patients at the same level of CD4
count. AIDS-related lymphoma have been
always considered as a systemic condition
in terms of treatment decision, and systemic
chemotherapy is advocated in all the cases,
as opposed to local radiation or surgical
excision alone, despite what may appear to
be a localized disease. In the general popu-
lation, the use of dose-intensive therapy was
considered important for the achievement
of complete remission and long term sur-

vival in patients with intermediate or high
grade lymphoma. Since the beginning of HIV
epidemic, the role of dose intensity in the
management of AIDS-associated lymphoma
represented a key point, and often a limiting
factor to achieve a complete response to
treatment. In fact, in the HIV setting, where
poor prognostic indicators of disease could
be more prevalent, and the risk of chemo-
therapy-induced toxicity higher, due to the
level of immune suppression, different ther-
apeutic trials were undertaken, with poor
results, and other chemotherapy strategies
were attempted in order to ascertain if low-
er doses of chemotherapy may be more
effective (Levine, JAMA 2001; Kaplan N Engl
J Med 1997), showing that low dose
chemotherapy was certainly equivalent to
standard dose therapy in patients with AIDS-
related non Hodgkin‘s lymphoma. Moreover,
additional studies showed that with good
prognostic indicators more dose-intensive
regimen may be tolerated (Gisselbrecht, Am
J Med 1993). Nevertheless, all these studies
were conducted before the introduction of
combined antiretroviral therapy, when the
only available antiretroviral agents were
monotherapy or dual therapy, which demon-
strated to not have any impact of HIV-relat-
ed morbidity and mortality. One of the most
important factor limiting the achievement
of adequate dose intensity is the hemato-
logic toxicity, particularly neutropenia, asso-
ciated with the risk of life-threatening infec-
tions. Recent surveys indicate that chemo-
therapy associated neutropenia remains a
prevalent problem associated with substan-
tial morbidity, mortality and costs (Crawford,
Cancer 2004). Infections related to chemo-
therapy induced neutropenia may be due
directly to chemotherapy itself and to a tran-
sient increase in immunosupression during
chemotherapy phase of the disease. In the first
case the primary anatomic sites of infection
often include the alimentary tract, where can-
cer chemotherapy–induced mucosal damage
allows invasion of opportunistic organisms.
Similarly, damage to the integument by inva-
sive procedures, such as placement of vascu-
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lar access devices, oftenprovides portals of entry for infec-
tious organisms. In this case the most frequent causes of
infections are represented by gram positive and gram neg-
ative cocci and bacilli and fungi. In the second condition,
infections associated to a profound immunosuppresison
such as cytomegalovirus, non tubercular mycobacteria,
and atypical fungi (Cryptoccoccus neoformans) are the
most prevalent causes of disease.

Granulocyte-colony stimulating factors (G-CSF) has
been used with efficacy in patients with newly diag-
nosed AIDS-related lymphoma, and may decrease the
number of febrile episodes and hospitalizations,
although no change in median survival has been report-
ed (Kaplan, J Clin Oncol 1991). Of interest, relatively low
doses of G-CSF may be required when compared with
HIV-negative patients. After the introduction of HAART
in the clinical practice a specific role of this combina-
tion treatment has been observed in the management
of AIDS-related lymphoma. Particularly, even though
some concerns regarding the potential toxicity of
HAART when concomitantly administered with
chemotherapy have been raisen (Little, A Acquir Immune
Defic Syndr 2000), in subsequent studies, HAART has
been shown to be safe when used concomitantly with
combination chemotherapy (Ratner J Clin Oncol 2001).
Moreover, different studies have confirmed a prolonga-
tion of the survival in patients who received concomi-
tantly HAART and chemotherapy (Besson, Blood 2001;
Kirk, Blood 2001; Tam, Cancer 2002). The mechanism
whereby HAART may prolong survival could be related
to an improvement of HIV disease. Moreover, by pre-
venting opportunistic infections and other AIDS-relat-
ed complications, HAART may allow patients with AIDS-
lymphoma to live enough to receive adequate chemo-
therapy for their disease, avoiding death due to inter-
current infections. Moreover, HAART may ameliorate
the bone marrow suppression due to HIV itself, allow-
ing the use of standard dose of chemotherapy without
the frequent reduction of doses and delay which strong-
ly influence the achievement of adequate dose intensi-
ty. Moreover, the role of the improvement of HIV infec-
tion during HAART in terms of achievement of a
response to chemotherapy has been evaluated and the
only factor associated with achievement of complete
response was attainment of complete virologic response
to HAART (Antinori, AIDS 2001). Nevertheless, accord-
ing with a beneficial effect of HAART at a clinical level
even in patients without a viroimmunologic response,
a prolonged survival was observed even in patients with
AIDS-related lymphoma treated with HAART, when
compared to patients treated in the pre-HAART era. In
this case, the precise mechanism of prolongation of sur-
vival in HAART-treated patients have yet to be clarified.
It is certainly possible that the longer survival of this
group of non responder to HAART may be due to fac-

tors such as the appropriate use of supportive therapy
(G-CSF), as well as the use of prophylactic agents
against infections in the post HAART era. (Rama-
narayanan, Am Society Hematology 2002). In conclu-
sion, toxicity related to chemotherapy in patients with
AIDS-associated lymphoma is a relevant condition lead-
ing to different spectrum of infections. The concomitant
use of HAART and chemotherapy may allow to reduce
the impact of the problem, by improving the HIV con-
dition 
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