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A b s t r act

Figure 1. Chest X-ray on presentation

We present a 66-year-old male patient with pulmonary
lymphomatoid granulomatosis.
The patient had progressive disease after three courses
of CHOP and rituximab and, therefore, treatment
with interferon-a2b 5 x 106 IE three times a week was
started. This resulted in stable disease for five months.
Subsequently, progression occurred and the patient died
12 months after initial presentation. Lymphomatoid
granulomatosis is a rare, poor-risk, Epstein-Barr virus
related, B cell lymphoproliferative disease. There is no
standard treatment but promising results have been
reported with rituximab, either as monotherapy or in
combination with chemotherapy. This case demonstrates
that lymphomatoid granulomatosis is still a chemotherapyresistant disease in some patients despite addition of
rituximab. A review of the literature regarding aetiology,
clinical features, diagnosis and treatment options is
presented.

K eyw o r d s

night sweats. During analysis he developed chills and fever
with a productive cough and shortness of breath. On lung
auscultation he had crackles and rales on both sides and
diminished breath sounds over the lower left lung. There
was no evidence of lymphadenopathy, hepatomegaly or
splenomegaly. Laboratory tests showed a high sedimentation
rate, a microcytic anaemia, a mild leucocytosis and
thrombocytosis and an elevated alkaline phosphatase and
g-glutamyl transferase (table 1). A transbronchial lung
biopsy was inconclusive and an open lung biopsy was
performed. A small wedge resection containing a 3.5 cm
white mass was removed. Histology showed necrotic tissue
surrounded by a polymorphous infiltrate of lymphoid cells.
Large CD20 positive B cells were present in a background of
small CD3 positive T cells. This infiltrate was concentrated

Epstein-Barr virus, interferon, lymphomatoid
granulomatosis, lymphoproliferative disease, rituximab

C a s e r ep o r t
A 66-year-old man presented with superficial
thrombophlebitis of his left leg. A routine chest X-ray
showed multiple round nodules, predominantly in the lower
lung fields ( figure 1). The patient had a history of diabetes,
hypertension, hypercholesterolaemia, claudication and a
temporary paralysis of the facial nerve. He had lost 10 kg
of weight in the previous six months and suffered from
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Table 1. Laboratory results

Table 2. Chemotherapy regimen

Test
ESR

Result
>120 mm/h

Test
Base excess

Result
-0.7 mmol/l

Haemoglobin
Haematocrit
MCV
Leucocytes
Eosinophils
Basophils
Neutrophils
Lymphocytes
Monocytes
Platelets
pH
pCO2
HCO3

5.9 mmol/l
0.29 l/l
78 fL
11.6 x 109/l
0.25 x 109/l
0.07 x 109/l
9.58 x 109/l
0.5 x 109/l
1.18 x 109/l
415 x 109/l
7.45
4.3 kPa
22.4 mmol/l

pO2
Urea
Creatinine
Sodium
Potassium
AP
gGT
ASAT
ALAT
LDH
Albumin
Bilirubin
ANCA

7.9 kPa
9.9 mmol/l
81 mmol/l
134 mmol/l
4.0 mmol/l
193 U/l
234 U/l
39 U/l
33 U/l
395 U/l
29 g/l
<5 mmol/l
Negative

Cyclophosphamide
Doxorubicin
Vincristine
Prednisone
Rituximab

750 mg/m2
50 mg/m2
1.4 mg/m2
(max 2.0 mg)
100 mg
375 mg/m2

G-CSF (pegfilgrastim) 6 mg

IV
IV
IV

Day 1
Day 1
Day 1

PO
IV

Day 1-5
Day 3 (cycle 1-2)*,
day 1 (cycle 3-6)
Day 2

SC

Cycle duration 14 days. Rituximab was given on day 3 during cycle
1 and 2 in this protocol in order to prevent tumour lysis syndrome.
G-CSF = granulocyte-colony stimulating factor; IV = intravenous;
PO = per os; SC = subcutaneous.

Figure 3. CT scan of the chest (A) before start
of treatment; (B) after three cycles CHOP with
rituximab

ESR = erythrocyte sedimentation rate; MCV = mean corpuscular
volume; AP = alkaline phosphatase; γGT = gamma glutamyltransferase; ASAT = aspartate aminotransferase; ALAT = alanine
aminotransferase; LDH = lactate dehydrogenase; ANCA =
antineutrophil cytoplasmic antibodies.

A

Figure 2. (A) Polymorphic tumour cells in a
background of small lymphocytes (H&E); (B) CD20
immunostain with a membranous positivity of large
tumour cells; (C) most nuclei of the tumour cells are
stained by EBER (EBV RNA in situ hybridisation)
A

B

C

B

Original magnification: 40X. Courtesy of Dr James E Boers,
Isala Clinics, Zwolle.

around the blood vessels. No yeast, fungi or acid-fast bacilli
were detected but in situ hybridisation for Epstein-Barr
virus (EBV) was strongly positive ( figure 2). The diagnosis
of lymphomatoid granulomatosis grade III was made. We
treated him with intensified CHOP and rituximab every
two weeks (table 2). After the third cycle a CT scan of the
chest showed progressive disease ( figure 3). The number as
well as the size of the lesions had increased. Our patient
was subsequently treated with interferon-a2b. Due to
side effects, the maximum tolerated dose was 5 million IE
three times a week. On this regimen he was stable for five
months, but died 12 months after initial presentation due
to progressive disease.

Int r o d uct i o n
Lymphomatoid granulomatosis is a rare lymphoproliferative disease. It was first described in 1972 by Liebow
et al. during their studies of patients with Wegener’s
granulomatosis.1 Lymphomatoid granulomatosis was
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These findings led to the current opinion that
lymphomatoid granulomatosis is an EBV-associated B
cell lymphoproliferative disease. The majority of the
infiltrating cells are reactive T lymphocytes recruited in
response to EBV infection. Cellular immunodeficiency
probably prohibits EBV elimination in the majority of
patients. In the WHO classification system lymphomatoid
granulomatosis is grouped together with PTLD as ‘B cell
lymphoproliferative disorders with uncertain malignant
potential’.

described as an atypical angiocentric and angiodestructive
lymphoproliferative disease, predominantly located in
the lungs but sometimes present at other extranodal
sites. After this first description there has been a lot
of controversy regarding the concept and the nature
of lymphomatoid granulomatosis. An overview of the
literature about lymphomatoid granulomatosis, clinical and
histological features and effectivity of different treatment
modalities is presented.

H i s t o r y o f the c o ncept
C l i n i ca l f eatu r e s an d
h i s t o path o l o gy

It has long been recognised that immunocompromised
patients are predisposed to develop lymphomatoid
granulomatosis. The disease has been reported in patients
with primary immunodeficiency as well as in patients with
secondary immunodeficiency. Furthermore, Sordillo et
al. found that four of five lymphomatoid granulomatosis
patients were unresponsive to common skin test antigens
and that the fifth patient showed partial anergy.2 Fauci et al.
reported that three out of six lymphomatoid granulomatosis
patients were anergic in response to common skin tests.3
Due to clinical and histological similarities, it was suggested
that lymphomatoid granulomatosis and polymorphic
reticulosis (nasal and nasal type natural killer (NK) T
cell lymphoma) were part of the same disease. 4 Together
these diseases were called angiocentric immunoproliferative lesions (AIL).5 A staging system for AIL, based on
histological characteristics, was developed and proved to
have prognostic value in small series of patients.6 Nichols
et al. postulated that lymphomatoid granulomatosis was a
T-cell lymphoma because the majority of the lymphocytes
consisted of T cells and this was the leading opinion
for more than a decade.7 Pisani et al. suggested that
lymphomatoid granulomatosis was not a clinicopathological
entity but a histological response to different stimuli, such as
haematological malignancies, solid tumours, viral infections
and autoimmunity.8 This was, however, not a widely held
opinion. In their initial description Liebow et al. suggested
a relationship between lymphomatoid granulomatosis
and EBV infection.1 This relationship was confirmed in
1990 when EBV DNA was found in tissue samples of 21
out of 29 patients with lymphomatoid granulomatosis.9
Guinee et al. combined in situ hybridisation for EBV with
immunohistochemistry in tissue samples from ten patients
with lymphomatoid granulomatosis.10 In each case EBV
was only present in the B cells. In six out of nine patients
tested, immunoglobulin heavy chain rearrangement showed
a monoclonal pattern. Wilson et al. confirmed that the
EBV expression was restricted to B cells, in four patients.
In analogy to post-transplant lymphoproliferative disease
(PTLD), they also demonstrated two B cell clones in one
patient and three B cell clones in another.11

Two large and three smaller series of patients with
lymphomatoid granulomatosis have been described.3,8,9,12,13
The largest series consists of 152 cases that were
identified in Liebow’s consultation files. Lymphomatoid
granulomatosis has been diagnosed in patients from 4 to
85 years of age, but generally patients are between 40 and
60 years of age. Men are more frequently affected than
women with male: female ratios ranging from 2:1 to 3:1.
Most patients present with pulmonary symptoms such as
cough, shortness of breath or chest pain and the majority
of patients have systemic symptoms such as weight loss,
fever and night sweats. Of the patients, 20 to 40% develop
skin manifestations, either an erythematous rash or, less
frequently, skin nodules. Almost a third of the patients
develop neurological symptoms such as confusion, ataxia,
hemiparesis or seizures, mostly due to mass lesions in the
central nervous system (CNS). Cranial nerve palsies and
peripheral polyneuropathy have also been described. The
disease is typically located in the lungs. Localisation in
the liver and kidneys occurs in approximately one third of
patients but is generally asymptomatic. Hepatomegaly and
splenomegaly are present in less than 20% of the patients
and lymphadenopathy is even less common at presentation
(7-8%). Pisani et al. detected bone marrow localisation in
one of 19 patients and Fauci et al. in five of 15 patients.8,3
Bone marrow investigation was not described in the two
largest series.
Laboratory investigation shows nonspecific abnormalities
at initial presentation. Erythrocyte sedimentation rate is
either normal or elevated. White cell count is normal in
50%, elevated in 30% and decreased in 20% of patients.
Mild anaemia is sometimes present and during disease
progression, pancytopenia caused by the haemophagoytic
syndrome occasionally develops. The majority of the
patients have atypical abnormalities in immunoglobulin
concentrations and about a third have mild elevations in
liver enzyme levels.
Chest X-rays show bilateral lesions in 71 to 92% of patients.
Multiple nodules are most frequently seen while diffuse,
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reticular or nodular infiltrates are less often described.
Rarely, lymphadenopathy, pleural effusions, cavitations
or solitary masses are present. Mortality of patients with
lymphomatoid granulomatosis ranges from 38 to 65%
in the different studies. In patients who die from their
disease, the median survival is 11.3 months and death is
generally caused by massive pulmonary destruction. Older
studies suggest that leucopenia, fever, anergy in reaction
to common skin test antigens, young age and localisation
in the CNS are poor prognostic signs.3,11,12
Diagnosis should be made on a dominant noncutaneous
lesion. Transbronchial biopsy is not recommended since it
is diagnostic in only 27% of cases while open lung biopsy
specimens are uniformly positive.8 Histology typically
shows a polymorphous infiltrate predominantly consisting
of lymphocytes although plasma cells, histiocytes and
immunoblasts can also be present. The majority of the
lymphocytes are T cells and CD4 positive as well as CD8
positive subsets, without malignant features, are present.
Immunoblasts are large atypical CD20 positive B cells.
Populations of B cells are either monoclonal, oligoclonal
or polyclonal and most B cells contain EBV DNA. The
infiltrate is concentrated around small arteries and veins
and causes destruction of the vessels. Necrosis develops
due to direct T cell invasion, causing infarction, and
due to destruction of the vessels resulting in fibrinoid
necrosis. The latter may be mediated by EBV latent
membrane protein which can cause upregulation of both
IP-10 (interferon-g inducible protein) and Mig (monokine
induced by interferon-g), which have been shown to cause
endothelial and vascular damage.14 Skin lesions often lack
EBV-positive B cells and resemble vasculitis. In 1979, it
was already suggested that higher numbers of atypical
lymphoreticular cells are associated with poor outcome.12
Guinee et al. demonstrated a negative correlation between
the amount of EBV-positive B cells and survival.10 They
suggested a grading system in which grade I lesions
contain few, if any, EBV-positive B cells, grade II lesions
show more EBV-positive B cells but less than 100 per high
power field and grade III lesions consist of infiltrates with
more than 100 EBV-positive B cells per high-power field.
In patients at risk for PTLD, serial quantitative polymerase
chain reaction (PCR) analyses of EBV DNA in plasma has
been shown to have predictive value for development of
PTLD although there is considerable overlap between
patients with symptomatic EBV reactivation without PTLD
and patients with PTLD.15 Response to treatment in
patients with PTLD is accompanied by a prompt decline
in viral copy number.16,17 To our knowledge there are no
data available about the value of determination of EBV load
for diagnosis and guidance of therapy for patients with
lymphomatoid granulomatosis. It is tempting, however,
to hypothesise that serial measurements can be used to
evaluate response to treatment.

Because lymphomatoid granulomatosis is a rare disease,
very few treatment studies have been conducted and
there is no standard treatment. Depending on severity at
presentation most patients are treated with corticosteroids,
either as single agent or combined with cyclophosphamide,
or with other chemotherapeutic agents as CHOP or COP
regimens. Radiotherapy has been used for CNS and
orbital localisations.2,12 The largest series described is a
retrospective analysis of different treatment strategies
in 147 patients.12 Patients were classified according to
treatment as follows: group I: corticosteroids (n=67), group
II: corticosteroids combined with chemotherapy (n=42),
group III: chemotherapy (n=13), group IV: antibiotics
or no treatment (n=21), and group V: miscellaneous
(n=4). Mortality varied from 64 to 69% and durable
complete remission ranged from 24 to 27%. No significant
differences were found between the groups.
Fauci et al. treated 15 patients prospectively with
cyclophosphamide (2 mg/kg/day orally) and prednisone (1
mg/kg/day orally).3 This protocol was based on treatment
regimens for Wegener’s granulomatosis. Two patients only
received prednisone and died of progressive disease before
diagnosis was clear. Seven patients achieved complete
remission and remained disease free after a median
follow-up of 5.2 years. Six patients treated with prednisone
and cyclophosphamide died of progressive disease. Three
of these six patients received combination chemotherapy
without success.
Raez et al. treated a 51-year-old patient with lymphomatoid
granulomatosis with PRoMACE-MOPP, a multiagent
chemotherapeutic regimen for aggressive lymphomas.18
The patient responded but disease recurred one month
after completion of six cycles of the chemotherapy. The
patient subsequently received cyclosporin-A and achieved
complete remission within eight weeks. After discontinuing
maintenance therapy two years later, disease recurred
within three weeks. A third remission was achieved after
restarting cyclosporin-A and the patient remained in
remission for a follow-up of four years after diagnosis.
Wilson et al. treated four patients with interferon-a2b which
has antiviral, antiproliferative and/or immunomodulatory
effects, based on the assumption that lymphomatoid
granulomatosis is related to PTLD.11
Three patients received interferon as first-line treatment
and one patient received interferon after an early relapse
on six cycles of CHOP chemotherapy. All four patients had
responded by three months, three were in complete remission
and remained disease free after 36 to 60 months of follow-up.
One patient died after discontinuation of treatment.
The same investigators set up a phase II study with
dose-adjusted interferon-a for patients with lymphomatoid
granulomatosis grades I and II and EPOCH chemotherapy
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(infusional etoposide, vincristine, doxorubicin, with bolus
cyclophosphamide and oral prednisone) for lymphomatoid
granulomatosis grade III. Interferon is started at 5-10 x
106 IE three times a week and the dose is escalated until
disease regression or tolerance is achieved. Accrual is still
ongoing and preliminary results were published in 1999.19
Of twelve evaluable patients on interferon, eight were in
remission for a median duration of 19 months, four rapidly
progressed to grade III lymphomatoid granulomatosis. Five
evaluable patients were treated with chemotherapy, three
achieved complete remission, two partial remission. Three
of these five patients developed lower grade lymphomatoid
granulomatosis and were subsequently treated with
interferon, in two with good results. For the third patient
follow-up was too short for evaluation. Two further cases
of lymphomatoid granulomatosis were reported for
first-line treatment with interferon. One patient relapsed
on discontinuation after three months; the other patient
was treated for 18 months with a good result.20,21
In 1986 Bernstein et al. described a 19-year-old patient with
lymphomatoid granulomatosis with recurrent disease after
COP chemotherapy.22 The patient received a bone marrow
transplant from his HLA-compatible brother and remained
in remission during a follow-up of more than three years.
To our knowledge no patients have been reported for
treatment with nonmyeloablative allogeneic stem cell
transplantation. This might be an interesting treatment
option for restoring the presumed underlying immunocompromised status while reducing toxicity compared with
myeloablative allogeneic stem cell transplantation.
In two case reports, successful treatment of lymphomatoid
granulomatosis with autologous stem cell transplantation
has been described after failure of combination
chemotherapy.23,24 The patients were in remission for
12 months and eight years respectively. The last patient
received maintenance therapy with interferon for almost
four years.
Rituximab has been recognised as a promising treatment
option in lymphomatoid granulomatosis over the last
few years. Six patients were treated with rituximab
monotherapy and three patients had durable complete
remission,25-27 one patient had a major response after four
courses but died of haemoptysis28 and two patients had
progressive disease.29,30 Two patients with lymphomatoid
granulomatosis treated with CHOP in combination with
rituximab have been described.31,32 One patient was still
in complete remission after 18 months of follow-up.32
The other patient concomitantly received systemic and
intrathecal methotrexate for CNS localisation.31 He had
a partial response of pulmonary lesions and stable CNS
lesions two months after starting therapy; however,
CNS lesions were progressive after six months. He then
received radiation therapy and four courses of rituximab
monotherapy with partial response of CNS lesions.

This is the first description of failure of the combination of
CHOP chemotherapy with rituximab to induce a response
in lymphomatoid granulomatosis.
Many patients with lymphomatoid granulomatosis have
been treated with CHOP chemotherapy but data on efficacy
are lacking. Nevertheless, CHOP was the recommended
treatment for patients with aggressive grade I and II
disease and for all patients with grade III disease before
rituximab became available.33
Anti-CD20 immunotherapy is a rational treatment option
for several reasons. Firstly, the neoplastic cell population
in lymphomatoid granulomatosis consists of CD20 positive
B cells. Secondly, the addition of rituximab to CHOP
chemotherapy for diffuse large B cell lymphoma has been
shown to improve response rate, progression free and
overall survival.34 Furthermore, rituximab is an important
drug for treating PTLD, a disease closely related to
lymphomatoid granulomatosis.
In two earlier reports a complete and a partial response with
CHOP with rituximab for lymphomatoid granulomatosis
were described. Our patient, however, had progressive
disease on three treatment cycles.
This case shows that lymphomatoid granulomatosis is still
a chemotherapy-resistant disease in some patients despite
the addition of rituximab.
Since promising results of interferon for lymphomatoid
granulomatosis have been described in a limited number
of patients we treated our patient with interferon. He
was stable for five months on interferon 5 x 106 IE,
three times a week; however, he finally succumbed to
progressive disease 12 months after initial presentation.
Stable disease during interferon treatment in our patient
should be considered a response because the patient had
rapidly progressive disease before starting treatment.
Unfortunately we were not able to increase the dose
because of side effects. Otherwise an objective response
might have been possible, as in one of the patients
described by Wilson et al. who had complete remission
after gradual dose increases of interferon up to 40 x
106 IE three times a week.11 Haematopoietic stem cell
transplantation has successfully been used in refractory
lymphomatoid granulomatosis. We did not consider our
patient to be a candidate for transplantation because of
infectious problems, substantial comorbidity and poor
condition.

N o te
This case was presented at the Autumn Conference of the
Netherlands Society of Haematology, (NVvH) in Lunteren
on 4 November 2004.
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