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Abstract The prevalence of lymphoma in primary immuno-
deficiency cases and autoimmune diseases, as well as on a
background of immunodeficiency following organ trans-
plants, is increasing. The lymphoma treatment success rate is
known to be a low prognosis. Our study aimed to emphasize
the low survival rates in immunodeficient vs. immunocompe-
tent lymphoma patients and also to investigate the effect of
rituximab in patients with ataxia telangiectasia and other im-
munodeficiencies. We summarized the clinical characteristics
and treatment results of 17 cases with primary immunodefi-
ciency that developed non-Hodgkin lymphoma (NHL) and
Hodgkin lymphoma (HL) retrospectively. Seven patients were
diagnosed with ataxia-telangiectasia, two with common vari-
able immunodeficiency, two with selective IgA deficiency,
one with X-related lymphoproliferative syndrome, one with
Wiskott-Aldrich syndrome, one with Epstein-Barr virus-relat-
ed lymphoproliferative syndrome, one with interleukin-2-
inducible T-cell kinase (ITK) deficiency, and one with lym-
phoma developing after autoimmune lymphoproliferative
syndrome (ALPS). One patient underwent a renal transplant.
Of the nine males and eight females (aged 3–12 years, medi-
an = 7) that developed lymphoma, seven were diagnosed with
HL and ten with NHL (seven B-cell, three T-cell). The NHL
patients were started on the Berlin-Frankfurt-Münster,
POG9317, LMB-96, or R-CHOP treatment protocols with
reduced chemotherapy dosages. HL cases were started on

the doxorubicin, bleomycin, vinblastine, and dacarbazine
(ABVD) and/or cyclophosphamide, vincristine, procarbazine,
and prednisone (COPP) protocol, also with modified dosages.
Importantly, all seven cases of HL are alive and in remission,
while six of the ten NHL patients have died. Primary immu-
nodeficiency is a strong predisposing factor for developing
lymphoma. Low treatment success rates relative to other lym-
phomas and difficulties encountered during treatment indicate
that new treatment agents are needed. While some success has
been achieved by combining rituximab with lymphoma treat-
ment protocols in B-NHL cases with primary immunodefi-
ciency, the need for new treatment approaches for these pa-
tients remains critical.
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Introduction

The duration of survival in patients with primary immunode-
ficiency has increased following improvements in treatment
and the prevention of opportunistic infections, but this has also
led to an increase in disease-related lymphoproliferative com-
plications and secondary malignancies as the most common
reason for death at an early age [1, 2]. The prevalence of
cancer in these patients is reportedly 4 %, approximately
10,000 times the prevalence in normal healthy people, and
the most common cancers in this group are lymphomas
[3–8]. For example, the incidence of lymphoma in cases of
immunodeficiency related to chromosome breakage (e.g.,
ataxia telangiectasia, Nijmegen breakage) shows a relative
250-fold increase [9–13]. The prevalence of non-Hodgkin
lymphoma (NHL) is reported to be 60 %, with 40–50 % of
these patients diagnosed with diffuse large B-cell lymphoma
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(DLBCL). Ataxia telangiectasia is an autosomal recessive
multisystem disease characterized by progressive cerebellar
dysfunction, oculocutaneous telangiectasia, combined cellular
and humoral immunodeficiency, and an increased incidence
of malignancy. The ataxia telangiectasia (AT) immunodefi-
ciency state emerges due to a functional loss in the DNA
repair gene ataxia telangiectasia-mutated kinase (ATM),
which results in the cells being unable to efficiently induce a
number of cell-signaling pathways following DNA damage,
including breakage from exposure to ionizing radiation and
chemotherapeutics [14]. The incidence of hematopoietic ma-
lignancies, especially leukemia and lymphoma, is increased in
AT patients, and the incidence of childhood lymphoma in-
creases 70- to 250-fold. The disorder has no known cure,
and the patients usually die at an early age from the compli-
cations of chronic lung disease that develops in a background
of bronchiectasis or malignancy and infection [12, 13, 15].
Their susceptibility to cancer is very high due to the problems
with DNA repair, and they have a greater sensitivity to treat-
ment methods such as chemotherapy and radiotherapy, with
increased risks of toxicity. The patients can therefore die due
to drug toxicity in the first few cycles. Reducing the chemo-
therapy dosages and avoiding radiotherapy can prevent the
deaths due to drug toxicity [16]. However, there are reports
of tumors becoming biologically refractory in AT patients
following treatment with reduced dosages, which can affect
treatment success. It is thought that the mutation in the ATM
gene disrupts the perception of signals in the apoptotic path-
way, causing the cancers that develop in an AT background to
have an aggressive biological course [17].

Although the reasons for the increased lymphoproliferative
disease incidence in immunodeficient patients are not fully
understood, deterioration in immunoregulation, chronic anti-
genic stimulation, and tumor suppressor system dysregulation
are thought to be the main factors [18, 19]. The clinical char-
acteristics of lymphomas developing secondary to immuno-
deficiency can differ from those in primary lymphomas. For
example, NHL in cases of primary immunodeficiency is seen
at a younger age, and the origin is usually B-cells. It is more
commonly seen in males, and extranodal involvement is the
most frequent finding [20, 21]. Themost important problem in
cases with lymphoma developing on a background of immu-
nodeficiency is the increased incidence of infection, mucosi-
tis, and bone marrow suppression due to chemotherapy sensi-
tivity [8, 22]. These side effects due to drug toxicity can be
prevented by reducing the chemotherapy dosages. With the
exception of alkaline agents and epipodophyllotoxins, many
clinicians report using the full dose of chemotherapy agents,
as they believe that the survival rates are otherwise low [22].
However, there is no clear consensus regarding the choice of
treatment agents to implement due to the chemotherapy sen-
sitivity and the increased number of infections encountered in
these patients. Successful treatment results have been reported

with the R-CHOP protocol, especially in cases of NHL
[22–24].

In this article, we present the treatment results of 17 cases
that developed either NHL or Hodgkin lymphoma (HL) in a
background of immunodeficiency. Our primary aim was to
compare the survival of lymphoma patients with and without
immunodeficiency, while the secondary aim was to investi-
gate the effect of rituximab in patients with AT vs. other
immunodeficiencies.

Patients and Methods

Patients

A total of 100 childhood lymphoma cases were followed up at
our clinic between January 2002 and June 2014 (57 NHL, 43
HL). Seventeen (17 %) of these patients (aged 3–12 years;
median follow-up duration of 42 months) had primary immu-
nodeficiency and developed lymphoma secondarily. The me-
dian age was 6 years (3–16) at diagnosis, and the median
follow-up duration was 95 months (1–168) in the lymphoma
patients without immunodeficiency. In our lymphoma cases
diagnosed on a background of immunodeficiency, the inci-
dence of NHL was 59 % (10/17), and there were four patients
with Burkitt lymphoma (BL), one with DLBCL, one with
aggressive B-cell lymphoma, one with B-cell lymphoblastic
lymphoma, and three with T-cell NHL. There were also fewer
NHL cases in males (four) than in females (six). The rate of
immunodeficiency was 17.5 % (10/57) in our NHL patients
and 16.2 % (7/43) in those with HL. We retrospectively
reviewed the charts of these 17 patients for clinical character-
istics, treatment approaches used, and survival. The diagnoses
included AT (seven), common variable immunodeficiency
(CVID; two), selective IgA deficiency (two), autoimmune
lymphoproliferative syndrome (ALPS; one), Wiskott-
Aldrich syndrome (WAS; one), interleukin-2-inducible T-cell
kinase (ITK) deficiency (one), X-linked lymphoproliferative
syndrome (XLPS; one), and Epstein-Barr virus (EBV)-asso-
ciated lymphoproliferative syndrome (LPS; one). Lymphoma
also developed after kidney transplantation in one patient. The
characteristics of these patients are summarized in Tables 1
and 2.

Diagnosis of Lymphoma

Laboratory investigations such as blood counts, peripheral
smears, sedimentation rate, C-reactive protein, AST, ALT,
LDH, urea, creatinine, ferritin, and radiologic imaging (chest
X-ray, ultrasonography, computed tomography, magnetic res-
onance, and positron-emission tomography) were conducted
for the immunodeficient patients who had B symptoms (e.g.,
fever, sweating, weight loss) or lymph node growths.
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Ultrasonography ormagnetic resonance was preferred over X-
ray and computed tomography in patients with ataxia telangi-
ectasia. Excisional biopsy was obtained from the cervical,
mediastinal, intra-abdominal, or inguinal lymph nodes with
pathological growth. Lymphoma was diagnosed
histopathologically.

Staging

We used the AnnArbor staging system for HL and the St. Jude
staging system for NHL, taking the location and distribution
of growing lymph nodes, the number and size of the involved
lymph nodes, and whether there was additional organ involve-
ment into consideration [25, 26]. B symptoms (fever, sweat-
ing, weight loss), which have prognostic importance, were
queried. A cerebral spinal fluid (CSF) evaluation and bone
marrow aspiration and biopsy were performed to exclude pos-
sible bone marrow and central nervous system involvement in
the patients at stage III–IVor with B symptoms. None of the
patients had bulky disease, defined as tumors invading more
than a third of the mediastinum or lymph nodes enlarged more
than 10 cm.

Immunohistochemical Evaluation and Anti-CD20
Treatment

For the lymphoma patients with primary immunodeficiency,
immunohistochemistry was used to determine the CD20 and
CD30 expression in the lymph node tissues at the time of
diagnosis or recurrence. Those who were positive received
monoclonal antibody treatment. Rituximab was administered
as a first-line treatment in the patients with DLBCL or Burkitt
lymphoma (BL) in an ATor RT background and in the relapse
protocol for the BL cases in an EBV-associated LP disease
background and the B-cell lymphoblastic lymphoma cases in
an AT background. TwoBL patients and one T-cell-rich B-cell
lymphoma patient died due to rapid progression, leaving no
opportunity to add rituximab. Rituximab was not administered
to the T-NHL and aggressive B-cell lymphoma patients, as
they were CD20-negative.

Patient Stratification

The AT patients were evaluated separately from the immuno-
deficiency patients, because their lymphoma susceptibility
and incidence, treatment sensitivity-related toxicity risk, and
long-term survival characteristics differ from the others (see
Tables 1 and 2).

Treatment

The Berlin-Frankfurt-Münster (dexamethasone, cyclophos-
phamide, ifosfamide, cytarabine, doxorubicin), POG9317T
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(doxorubicin, prednisone, vincristine, methotrexate, high-
dose cytarabine), LMB-96 (vincristine, prednisone, metho-
trexate, doxorubicin), and R-CHOP (rituximab, cyclophos-
phamide, prednisolone, vincristine, doxorubicin) treatment
regimens were used in the NHL cases, while the HL cases
were treated with the doxorubicin, bleomycin, vinblastine,
and dacarbazine (ABVD) or cyclophosphamide, vincristine,
procarbazine, and prednisone (COPP) regimen. All drug dos-
ages were modified by decreasing them by 25 %.

Results

Treatment and Survival of Immunodeficient Lymphoma
Patients

CD20 was positive in seven NHL patients, and rituximab was
used in four of them. One achieved complete remission, and
two are still on follow-up with partial remission, which was
attained by combining rituximab with the CHOP protocol.
The patient with lymphoproliferative disease following a renal
transplant received the added rituximab, but he died in a short
time from disease progression in a short time. The character-
istic common to the three living NHL cases in remission was
that they received chemotherapy combined with the targeted
molecular treatment rituximab. The other NHL cases (n = 5),

which were not treated with targeted agents such as rituximab,
died due to progressive/relapsed disease.

In cases diagnosed with HL, rituximab was used concom-
itant with ABVD and COPP at the beginning of each cycle
when the patient was CD20-positive at the time of diagnosis.
CD20 was found in the diagnostic tissue (CVID and ITK
deficiency) of two HL patients. A relapse was observed in
two patients diagnosed with HL. Anti-CD30 and anti-CD20
agents were combined with gemcitabine and vinorelbine as a
relapse protocol for the first relapse case, whereas ABVD and
COPP were used for the second relapse case. No radiotherapy
was administered in the HL cases. All HL cases entered re-
mission after 2 cycles of the initial chemotherapy. The proba-
bility of general survival results of the immunodeficient pa-
tients who developed lymphoma with a background of immu-
nodeficiency was significantly less favorable (p = 0.001)
(Fig. 1).

Effect of Rituximab on Immunodeficient Lymphoma
Patient Survival

Lymphoma in Ataxia Telangiectasia (Table 1)

Seven AT patients (3 male, 4 female) with a median age of 7
(5–10) and median follow-up duration of 36 months (6–96)
developed lymphoma, five NHL (4 B-cell, 1 T-cell), and two
HL. All patients had stage III disease with the exception of one

Fig. 1 Overall survival of the
lymphoma patients with and
without primary
immunodeficiency
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at stage IIB. The AT patients that developed lymphoma and
received rituximab (2) are still living. Full remission was ob-
tained when rituximab was added (at the 36-month follow-up)
to the LMB treatment of one patient with DLBCL, and partial
remission was achieved with the R-CHOP regimen used as a
relapse protocol in the recurrent B-cell lymphoblastic lympho-
ma case (follow-up at 66 months). Two of the three NHL
patients in whom rituximab was not used died. Two patients
with stage III BL died at 6 months of treatment without ritux-
imab due to progressive disease. At the patient’s request, one
T-cell NHL case in remission left follow-up after 6 months.
The positive effect of the rituximab on survival was not sta-
tistically significant, possibly due to the low number of pa-
tients (p = 0.327).

The ABVD regimen (modified dosage) was also used for
two cases of HL in the AT background. In contrast to the
standard HL treatment approach, radiotherapy was not admin-
istered to the involved area. These two patients have been
followed up for 78 and 96 months without disease.

Lymphoma in Other Immunodeficiencies (Table 2)

Ten patients (six male, four female) with other immunodefi-
ciency diagnoses and a median follow-up duration of
45 months developed lymphoma, five NHL and five HL. B
symptoms were seen in one case (XLPS-HL). The three pa-
tients who developed T-cell NHL in an ALPS background,
aggressive B-cell lymphoma in a WAS background, and T-
cell-rich B-cell lymphoma in a CVID background died due to
progressive disease. One patient developed BL following kid-
ney transplantation. Decreased steroid and cyclophosphamide
dosages together with rituximab were initially used in this
CD20-positive patient, but the patient died in the first month
due to progression and multiorgan failure. One patient with
BL in an EBV-related LPS background initially achieved full
remission with the LMB-96 treatment, but recurrence
emerged during follow-up. This treatment-refractory patient
was continued with the R-CHOP combination, which con-
trolled the disease.

Targeted treatment agents were also used in the HL patients
with other immunodeficiency backgrounds. The COPP or
ABVD regimen (reduced dosage) was used without local ra-
diotherapy, and monoclonal antibody treatments were added
when indicated. The survival rate for these HL cases with
primary immunodeficiency was 100 %. The disease recurred
only in two cases with selective IgA deficiency. Full remission
was obtained in one of these cases with alternating ABVD and
COPP regimens. Weak CD20 and CD30 expression was
found in the recurrent tumor tissue of the other patient, and a
treatment combination of rituximab, brentuximab vedotin,
vinorelbine, and gemcitabine was started. When the disease
was under control, an autologous bonemarrow transplantation
was performed and the patient has been followed up for

60 months. The tumors of the patients who developed HL in
the CVID and ITK deficiency backgrounds were CD20-
positive at diagnosis, and rituximab was used from the first
cycle. Control was achieved in the XLPS case diagnosed with
advanced stage HL in only two cycles of the modified COPP
treatment, and the patient has been followed up in full remis-
sion for 168 months.

Rituximab was also used in five lymphoma patients with
other immunodeficiencies. Only one of these patients died,
while three of the five patients treated without rituximab have
died. Although rituximab had a positive effect on the survival
of this group, it was not statistically significant (p = 0.473),
perhaps because of the low number of patients.

Discussion

Most of our immunodeficiency patients who developed lym-
phoma had AT (41 %). Although there is no consensus on the
optimal treatment in hematopoietic malignancies in an AT
background, reduced intensity treatment is generally recom-
mended [27–30]. Since a conservative approach is more ap-
propriate in the AT patients with mortality risks from compli-
cations, we modified their chemotherapy dosages and added
rituximab to the first-line treatment of the CD20-positive pa-
tients, who were mostly older patients. This approach pro-
duced positive results because of rituximab’s lower toxicity,
which allowed the systemic chemotherapy dosages to also be
reduced. Together, they increased the treatment success and
provided long-term disease control by preventing the tumor
from becoming refractory to treatment. The lack of any pre-
viously reported toxicity related to rituximab in AT patients
also encouraged us at the treatment stage.

The AT patients who developed NHL and received rituxi-
mab have survived, while those who did not have died.
Although the rituximab positively affected survival when it
was added to the treatment regimen of the recurrent NHL
patients or at an early stage before the disease had irreversibly
progressed to its advanced stage, our results were not statisti-
cally significant due to the low number of patients (p = 0.327).
The median survival duration of AT patients (36 months) was
still less than that of the patients who were either not immu-
nodeficient (95 months) or developed their lymphoma in a
background of another immunodeficiency (45 months).
However, given the positive effects of the rituximab shown
here, the survival rate would be expected to rise with the use of
such targeted treatment agents, especially for NHL (Fig. 2).

The incidence of lymphoma increases inWAS cases due to
the dysfunction of the WAS protein gene in B lymphocytes
[31–34]. Bone marrow transplantation, the main form of treat-
ment, decreases the incidence of malignancy in advanced
WAS stages. Aggressive B-cell lymphoma (stage III) devel-
oped in our patient diagnosed with WAS, and the POG9317
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treatment protocol was used at a decreased dosage (25 %) to
achieve remission. However, the patient died due to disease
progression after relapsing 48 months into follow-up.
Successful treatment in WAS cases depends on the ability to
use aggressive chemotherapy, as well as preventing the infec-
tions and toxicity that may occur [35, 36]. The decreased
chemotherapeutic dosage may have been an important factor
in the recurrence of this secondary diagnosis of aggressive B-
cell lymphoma.

In common variable immunodeficiency (CVID) cases, the
risk of developing lymphoma, particularly NHL, increases
with increasing age. When viral infections, especially with
EBV, result in T-cell dysfunction in an immunodeficiency
background, a predisposition to T-cell lymphoma is created
[37, 38]. In our case, T-cell-rich B-cell lymphoma (stage IV)
developed in the CVID background. The reduced dosage
(25 %) BFM non-B-cell treatment protocol was administered
without rituximab, but the patient died with progression
2 months later.

The risks of NHL and HL increase 14- and 50-fold, respec-
tively, when autoimmune lymphoproliferative disease (ALPS)
is present. Rituximab (anti-CD20) and fansidar—the current
approaches to treating the apoptosis pathway disturbance
caused by the Fas antigen (FAS), FAS ligand, and caspase-8
gene defects in ALPS—are thought to prevent the develop-
ment of lymphadenopathy as well as lymphoma.
Administering anti-CD20 before hematopoietic stem cell

transplantation (HSCT), the treatment option most likely to
provide a cure, is becoming popular [39–43]. In our case,
the patient died from disease progression after 9 months of
follow-up, before HSCT could be performed.

The prevalence of NHL after solid organ transplantation is
0.6 %; after bone marrow transplantation, the prevalence of
NHL and HL are 4 and 1.5 %, respectively [44–49]. Our case
developed Burkitt lymphoma (stage IV) after a kidney trans-
plant and was started on anti-CD20 combinedwith cyclophos-
phamide and steroids (25 % decreased dosage), but died in the
first month due to multiple organ failure and disease
progression.

Hodgkin lymphoma makes up 10 % of all malignancies
emerging in a background of primary immunodeficiency,
and these cases are diagnosed at an earlier age than pri-
mary HL [50]. In our study, a diagnosis of HL was made
in 41 % (7/17) of the immunodeficiency patients. Five of
these seven cases were classified as stage III, one as stage
IIB, and the other as IVB. B symptoms, which are impor-
tant indicators of poor prognosis, can accompany 25–
40 % of HL cases [51]. However, our HL patients had a
low incidence of B symptoms, which positively contrib-
uted to their treatment results. We obtained successful
results in the two patients with B symptoms using
ABVD and COPP at reduced dosages and did not require
an aggressive treatment approach; there has been no re-
currence on follow-up. The other HL cases were also

Fig. 2 Overall survival of the
lymphoma patients with
immunodeficiency treated with
and without rituximab
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treated with ABVD or COPP at the 25 % decreased dos-
age, and rituximab was added to the treatment of the three
patients who were CD20-positive. Brentuximab vedotin
was combined with gemcitabine and vinorelbine as a
targeted molecular treatment approach in one patient
when CD30 positivity occurred after relapse. An autolo-
gous stem cell transplant was performed for this case, and
partial remission was achieved. Although treatment op-
tions are considered limited and the prognosis poor when
HL develops in an immunodeficiency background [52,
53], all of our HL patients are alive, including those
who experienced a recurrence. Using rituximab or
brentuximab vedotin as first-line or salvage treatments
allowed for implementing the chemotherapy at decreased
dosages and still effectively controlling the disease [54].

Conventional immunologic analyses before the start of
chemotherapy found decreased serum IgA levels in two of
our newly diagnosed HL patients who had experienced
frequent sinopulmonary infections. We found no second-
ary immunodeficiencies due to steroid, immunosuppres-
sive, or anti-convulsant drug use, and there was no intes-
tinal or renal protein loss in these patients. After cellular
immunodeficiency diagnoses were excluded, a primary
antibody deficiency with delayed diagnosis was consid-
ered, because lymphoma or autoimmune diseases can ac-
company the clinical presentation of primary antibody de-
ficiencies. Selective IgA deficiency commonly accom-
panies certain autoimmune diseases, such as celiac dis-
ease, immune thrombocytopenic purpura, and glomerulo-
nephritis, as well as malignancy [55, 56], as in our cases.
Simultaneous selective IgA deficiency has also been re-
ported in cases diagnosed with primary cutaneous margin-
al zone lymphoma, T-cell NHL, and pleuropulmonary
blastoma [57–59]. A possible increase in the incidence
of malignancies such as adenocarcinoma, squamous cell
carcinoma, and thymoma has also been reported in the
IgA deficiency background. Because both of our patients
with selective IgA deficiency had a prolonged severe fe-
brile neutropenia attack following the first cycle of che-
motherapy, the drug dosages were modified, allowing
treatment to continue unhindered. Regular immunoglobu-
lin replacement treatment was also administered. Long-
term close follow-up of patients with selective IgA defi-
ciency is very important, as panhypogammaglobulinemia
can develop or the disorder can transform into CVID.

In recent years, ITK deficiency associated with
hypogammaglobulinemia, diffuse lymphopenia, and pro-
gressive CD4+ T-cell loss has been reported. The recom-
mended treatment approach is based on patient informa-
tion, and the B-cell decrease with the use of rituximab
may provide a temporary improvement in the clinical pic-
ture [60]. Although there are not yet any definite treat-
ment recommendations, it has been reported that some

approaches using HSCT may provide a definite solution
[60, 61]. Our patient with HL in an ITK deficiency back-
ground responded positively to the reduced dosage
ABVD in combination with rituximab. We continue to
make preparations for HSCT for this patient, who is fully
compatible with an HLA-matched unrelated donor.

X-linked lymphoproliferative disease, also known as
Duncan disease, is a rare immunodeficiency disease that
is characterized by severe immune dysregulation.
Although controversial, allogeneic stem cell transplanta-
tion is recommended as the only curative option after
controlling the symptoms of the disease. Myeloablative
or reduced intensity allogeneic HSCT targets activated
CD8+ T-cells and corrects the underlying immune defect.
Allogeneic HSCT is especially suggested for those who
have developed hemophagocytic lymphohistiocytosis
(HLH) or lymphoma during follow-up when an HLA-
matched and related donor is found [62, 63]. Our lympho-
ma patient in an XLPS background is still being moni-
tored as the case with the longest survival duration.

The most important limitations of our study are its retro-
spective nature with a low number of patients and a mixture of
different types of lymphomas; therefore, it is very difficult to
draw any conclusions on survival and treatment response.
More comprehensive prospective studies are needed to verify
our results.

The successful treatment of infections in immunodeficient
patients is currently achieved through treatment approaches
such as HSCT and supportive treatment. However, the most
significant problem in these patients is still the treatment of the
hematologic malignancies that occur. These patients are very
sensitive to the effects of chemotherapy and radiotherapy, and
the treatment must be meticulously managed. Although suc-
cess in treating HL in an immunodeficiency background is
reportedly low, modifying the dosages and avoiding radiother-
apy provided good results in our HL cases.

The prognosis of NHL cases developing in a background
of immunodeficiency is also still poor, despite well-organized
treatment protocols; therefore, less toxic and more effective
treatments, and especially targeted treatments such as anti-
CD20, are required. While a conservative approach is pre-
ferred in AT patients as they are more sensitive to the effects
of chemotherapy and radiotherapy, the drug dosages can be
slowly increased in other immunodeficiencies if the patient
can tolerate it, especially in those who develop NHL to im-
prove the treatment success.
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