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1. Introduction

The malignat lymphoma was described by Thomas Hodgkin at the beginning of the 19th
century. Since then we now many malignancies of the immune system different from the entity
described by him. As the knowledge about malignant lymphomas increased during the last 20
years, several newer classification systems appeared. Nowadays we use the WHO classification
outlined in 1997. This classification tries to use categories where the exact phenotype of the
malignant cell is dominant. This can be achieved by surface phenotyping and genetic studies as
well. However an important factor is that all the tests required to classify lymphomas should be
greatly appliable and reproducible all over the world. The main reason for constant revision of
classification systems is that clinicians want more knowledge from the pathologists regarding
the behavior and prognosis of the disease. This is very important as several therapeuric options
are available to choose from. However the mainstream for todays therapy is chemo- and
radiotherapy which is toxic to the patient and bears potential carcinogen effect. We learned
from more intensive therapies that the immediate succes and initial good results need to be paid
for as late complications.The mainstream of therapy today should be personally adjusted, but in
reality we could mostly asdminister the so called risk adopted therapy. The basic of this risk
adopted therapy, that by using the histology this data is ammaneded with correct stage,
prognostic factors like the international prognostic index. These together gide us what exact
thjerapy is needed for best long term results with acceptable minimal toxicity. This also
identify those patients who are potential candidates for high dose chemotherapy with
autologous stem cell rescue. With all these we have a fairly good chance to succesfully treat the
patient, however one can see that this line of evolution has reached its limits. Newer
combination chemotherapy treatments are not proven to be superior to the old gold standard
CHOP (cyclophosphamide, vincristin, adriamycin, prednisone).

Immunotherapy changed dramatically during the last few years. Anti-CD20 (rituximab)
treatment is routinely used. However initial results with rituximab monotherapy have shown us,
that the agent is not sufficinet if used alone, so we combine it with conventional chemotherpay
with good results. Another routinely used agent is alemtuzumab (anti-CD52). The initial results
are very promising with Y90 conjugated anti-CD20. This is superior to rituximab as it excerts
its effect in pourly vascularized tissue and also my kill neighbouring tumor cells. Vaccination
with tumor antigen alone or by the use of dendritic cells resulted in promising results, however

this therapy awaits further results to confirm its effectiveness.



However still a physician treating lymphomas finds himself facing problems during the
everyday work, as some patients do not respond to therapy as they should, and other achieve
much better remission as predicted. This is only partially uanswered by todays genetic studies
involving gene expression profiling and cluster analysis. There are only very few studies that
focus not on the tumor, but on the self immune system, and its behaviour during the therapy.
We are trying to perform some tests to get a closer view of these mechanisms.

2. Aim of the study

I presume that the immune system of lymphoma patients takes part in the fight against the
malignant cells. I am tyring to analyze the steps involved in this process.

2.1. I show the survival data of non-Hodgkin lymphoma patients treated in the 3rd Dept. of
Internal Medicine.

2.2. I investigate how cyclosporin A treatment affects B-CLL and associated paraneoplastic
pemphigus.

2.3. I characterize IL-4 and IFN-gamma production of peripheral blood lymphocytes in non-
Hodgkin lymphoma patients. I compare results of untreated patients with normal controls and
patients in long term remission.

2.4. 1 measued antibodies against the extractable nuclear antigen (ENA) complex in non-
Hodgkin lymphoma patients. This is trasnlated to the autoreactivity of the patients immune
system. I try to correlate changes in autoantibody levels with response to initial treatment.

2.5. I measured antibodies against kardiolipin complex in the peripheral blood of non-Hodgkin
lympohoma patients. I examine if there is a significant increase that predisposes these patients
to thromboembolic disease. I also correlate results with response to treatment.

2.6. I report the succesful administration of anti-CD20 (rituximab), highlighting that the results
are still not as good as they should be, and report on the changes of B-cells and activated T-
cells during treatment in a case.

3. Patients and methods

3.1. We treated 238 non-Hodgkin lymphoma patients (115 female, 123 male) at the 3rd Dept.
of Internal Medicine between January 1, 1996 and December 31, 2004. The mean age at
diagnosis was 56 years (16 - 92 years). The patients were subdivided into agressive histological
(n=170) and indolent (n=68) cases. The mean age at diagnosis was 52,3 years (16-92 years) fro
agressive and 63,8 years (24-86 years) fro indolent lymphomas. Agressive lymphomas initially
were either treated with CHJOP or with ProMACE-CytaBOM. Indolent lymphomas were
treated with CVP, CHOP and chlorambucil for CLL.



3.2. I present the case of a 52 year old caucasian male, who was diagnosed with CD20+ small
B-cell lymphoma in november 1998. In january 1999 the diagnosis was modified to B-CLL,
according to caracteristic peripheral blood lymphocytosis. The patient developed a severe
paraneoplastic pemphigus after one month of chemotherapy. High dose steroid was only
partially succesful. We treated him with chlorambucil, CVP polichemotherapy,
plasmapeheresis, cyclophosphamid, intravenous immunoglobulin with little success on the
pemphigus. His CLL howeevere was well controlled, in partial remission during treatments. As
the pemphigus persisted, and he developed severe side effects of long term steroid trreatment
as well as bullae affecting both eyes, we decided to initate oral cyclosporin A with 7 mg/kg
dose. Low dose steroid was used with cyclosporin for several months. Within 6 weeks the
pemphigus resolved and the B-CLL was in complete remission. Continuous 36 month
treatment maintained this good state for the patient.

3.3. We measured intracellular cytokine levels in 46 non-Hodgkin lymphoma patients (20
female and 26 male, mean age 56,4 /23-80/ yeras at diagnosis). Also 21 previously treated
patients in long term (at least 12 months) remssion were included in the study (7 demale, 14
male, mean age 44,8 /19-74/ years). 22 healthy controls were used (9 female, 13 male, mean
age 48,3 years /24-72/). Among the 21 patients in remission the 3 indolent lymphomas weere
treated with CVP, and agressive lymphomas were either treated with CHOP for low and
intermediate risk, and ProMACE-CyatBOM for high risk groups. Intracellular cytokine
detection was performed with flow cytometry according to Jung’s modified method {Jung,
1993 14 /id} {Aleksza, 2002 258 /id}.Briefly whole blood was collected into heparinized
vacutainer tubes (Becton-Dickinson). We stimulated T cells in whole blood by phorbol 12-
mistrate 13-acetate (PMA, 25 ng/ml, Sigma) and ionomycin (1 pg/ml, Sigma) for 4 hours at 37°C
in the presence of Brefeldin A 1pug/ml (Sigma). After the stimulation, the whole blood samples
were stained to differentiate Th (T helper) and Tc (T cytotoxic) cells. Samples were separately
incubated with quantum red-labeled anti-CD3, anti-CD4 or anti-CD8 (Sigma) mAb for 30 min., at
room temperature, in dark. Then FACS Lysing Solution (Becton Dickinson) was used for 10 min.
in order to lyse the erythrocytes and to fix the whole blood leukocytes. After a washing step (PBS,
pH 7.4) the plasma membrane of the cells was permeabilized by the FACS Permeabilizing
Solution (Becton Dickinson) for another 10 min. The fixed and permeabilized leukocytes were
labeled by anti-IFN-y-FITC and anti-IL-4-PE (Becton Dickinson) mAb for 30 min. at room
temperature in dark. The samples were measured on a COULTER XL4 flow cytometer. Data of
about 5,000 Th (CD4+) or Tc (CD8+) lymphocytes were collected in each sample. These cells

were gated using the cytometer acquisition software based on their side scatter/forward scatter and



CD3, CD4 or CD8 positivity. The percentage of IFN-y and IL-4 expressing cells was determined
among all T cells (CD3+ positive cells). Intracellular cytokine production was measured
separately in Th cells (CD4+ populations) and Tc (CD8+ population) T cells. As a quality control
CD4+ and CD8+ cells should add up within +/- 10% of CD3+ cells. Statistical analysis was
performed using SPSS software. Briefly the populations normal distribution was tested with
Kolmogorov-Smirnov Z test, and in the case of normal distribution 2 independent sample T test
was used. In case of non-normal distribution the Mann-Whitney statistical test was used. The
significance level of p=0.05 was considered to be significant.

3.4. Anti-extractable nuclear antigen (anti-ENA) autoantibody levels were measured in non-
Hodgkin lymphoma patients before therapy, during therapy and after the full 4-8 cycles of
chemotherapy course. 66 patients were involved (36 males and 30 females), mean age at
diagnosis was 54.98 years (24 to 80 years). 58 patients had high grade and 8 had low grade
lymphoma. No patient had clinically evident polysystemic or organ specific autoimmune
disease. The patients were divided into good responders (n=36) and bad responders (n=30)
based on their therapeutic response to standard 4-8 cycle chemotherapy. Good responders all
achieved complete response and maintained this state for at least a year. The rest of the patients
were considered bad responders regarding the first line therapy. They either did not reach
complete response, or needed additonal therapy to control the disease. 30 randomly selected
age and sex matched normal controls were used from the laboratory database. Commercial
ELISA kit (Hycor, Penicuik, UK) was used to measure anti-ENA antibody levels. The kit is a
pan antibody screening test specific for anti-SSA (Ro), anti-SSB (La), anti-Scl70, anti-RNP,
anti-Sm. We use this test in the laboratory as pre-screen, and in case of positivity the specificity
of the antibody is measured. However in our cases no value above cutoff was measured, and
we did not check for specificity of the measured antibody. Statistical analysis was done using
the SPSS software.

3.5. Antibodies against the cardiolipin complex were measured in 31 non-Hodgkin lymphoma
patients (16 female and 15 male). Mean age at diagnosis was 53,4 /20-80/ years. We measured
anti-cardiolipin atnibodies with commercial ELISA kit (Orgentec Diagnostica GmbH, Mainz,
Germany). The patients were divided into good and bad responders as described above. 20
randomly selected controls were used from the laboratory database where no malignancy or
autoimmune disease was present.

3.6. I report our results with using the anti-CD20 (rtiuximab) monoclonal antibody to treat
malignant lymphoma patients. The rituximab treatment was always administered by the

companies recommendation. For monotherapy 375 mg/m” was given iv weekly for 4 weeks.



For combinations immuno-chemotherapy rituximab 375mg/m® iv. was given before each
CHOP cycle (R-CHOP). The peripheral blood of patintes were anmalyzed for the presence and
amount of lymphocyte subpopulations. Staining was perfromed with direct fluorochrom
conjugated (FITC, PE and Quantum Red) monoclonal antibodies for human CDI19
(Immunotech, Beckmand Couletr Inc CA, USA), CD3 and HLA-DR (Serotec, Oxford,
England). Erythrocytes were lyzed, then samples washed with PBS and then fixed in 1%
paraformaldehyde (Sigma). 5000 events' data was collected on the EPICS XL4 cytometer. B
cells were detected based on CD19 expression, and activated T cell were detected as double
positive for CD3 and HLA-DR.

4. Results

4.1. The 1. figure shows the overal survial of agressive lymphomas in our department. Close to
18% of the patients died within 12 months, and after 4 years the survival reaches a plateau with

60% of patients alive. This shows that we can cure 60% of all cses..

Figure 1. Overal survival in agressive Figure 2. Overal survival in indolent
non-Hodgkin lymphoma patients. non-Hodgkin lymphoma patients.
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Figure 2. shows the overal survival for indolent lymphomas. One can see that 92% of the
patients are alive 12 months after the diagnosis, which is a much better result than in agressive
lymphomas. The curve did not ereach a plateau phase after 9 years, but still at that point 55%
of patients are alive, which is slightrly worse than in agressive lymphomas.

4.2. We succesfully administered oral cyclosporin A for th treatment of B-CLL associated
paraneoplastic pemphigus. The patient was continously treated for 36 months with good
control of both diseases. No side-effects were observed. After discontinuation of cyclosporin A
the B-CLL relapsed within 3 months, but the pemphigus did not reappear.

4.3. 46 untreated non-Hodgkin lymphoma patients' intracellular cytokine Ivels were compared
to 21 patients in remission for at least 12 months and to 22 healthy controls. Percentage values

are within CD3+ lymphocytes, those cells that express either CD4 or CD8 and IL-4 and/or



IFN-gamma cytokines. Bold numbers indicate significant differences compared to the control
group. Results are presented in table 1. The percentage of Thl cells is significantly higher in
untreated and remission patients compared to controls. The Thl level in untreated patients is
nearly similar to the value in remission patients. Untreated lymphoma patinets hacve a
significantly higher TcO frequency compared to controls. During treatment this number
decreased, but is still higher in remission patients, but this difference is statistically not

significant.

Table 1.
Intracellularv cytokine production of peripheral blood lymphocytes in non-Hodgkin lymphoma

Patients in remission

Control (n=22)

Untreated patients
(n=46)

(n=21)

CD4+ IFN-gamma (Th1)

21.83% (+/- 6.42)

28.83% (+/- 10.68)

30.1% (+/- 12.32)

CD4+ IL-4 (Th2)

1.19% (+/- 0.70)

0.96% (+/- 0.9)

0.31% (+/- 0.28)

CD4+ IL4/IFN-gamma (ThO)

0.51% (+/- 0.56)

0.54% (+/- 0.72)

0.6% (+/- 0.78)

CD8+ IFN-gamma (Tcl)

43.32% (+/- 8.8)

42.1% (+/- 19.42)

42.86% (+/- 13.78)

CD8+ 114 (Tc2)

0.62% (+/- 0.75)

1.02% (+/- 2.18)

0.51% (+/- 0.69)

CD8+ IL-4/IFN-gamma (Tc0)

0.47% (+/- 0.44)

1.3% (+/-1.1)

0.82% (+-0.7)

4.4. Measured anti-ENA autoantibody is higher in all patient groups compared to controlls.
Examining all patients together did not show any further change during treatment. Results are
shown in table 2. Significantly (p=0,01) higher leveles are detected compared to controls.
Elevated anti-ENA antibodies did not correlate with any sign of autoimmunity in our cases.
The patients are the divided into good and bad responderes as described above. Anti-ENA level
of the good responders is slightly lower than bad responders, but thi is not a statistically
significant difference. An interesting tendency is observed during treatment as the value of
good prognosis patients is constantly increasing as opposed to the bad responder group where a
constant decrease could be detected. By the end of treatment a clear difference is found

between the two groups which is not statistically significant (p=0,07).




Table 2.
Anti-ENA antibody in different groups of lymphoma patients during the treatment.

Pretreatment anti-ENA | Anti-ENA value during | Anti-ENA value after
antibody treatment treatment

Control group 0.68 U/ (£ 0,4)

(n=30)

All patients (n=66) 1,85 U/l (+0,94) 1,90 U/l (+0,95) 1,81 U/l (+0,85)
Good responders (n=36) 1,77 U/1 (£0,60) 2,07 U/l (+0,61) 2,10 U/1(+0,73)
Bad responders (n=30) 1,94 U/l (20,61) 1,64 U/l (+0,53) 1,46 U/l (+0,46)

4.5. IgG isotype anti-cardiolipin antibody levels in untreated lymphoma patients were
significantly higher compared to controls (6,72 U/l vs. 5,68 U/l, p<0,05). However by
chmeotherapy treatment , the initially elevated values are reducing, and reaching significantly
lower values compared to the control population (4,69 U6L, p<0,05). No additional decrease
could be observed during the rest of the treatment, as post treatment vaslues are nearly identical
(4, 61 U/1). IgM isotype autoantibodies are similarly higher before treatment (5,50 U/l vs. 3, 14
U/l, p<0,05) compared to controls. Two-three cycles of chemotherpay drastically reduces this
elevated value to 3,40 U/l. By subdividing the patients into good (n=19) and bad (n=12)
responders their data is separately analyzed as well. The statistical analyzis is of limited value
because of the small patient numbers. IgG antibodies are slightly higher in good responder
patients pretreatment (7,32 U6L vs 6,28 U/l) compared to the bad responders. This cahnges
during treatment, but by the end of therapy a significant change is found between the two
subgroups, as the bad responder patients have significantly higher amount of antibody
compared to the others (5,95 U6L vs. 4,08 U/l, p<0,05). There was no change between the
groups according to IgM izotype autoantibody levels.

4.6. The results of anti-CD20 (rituximab) immune therapy has been reported from several
centers in eastern-hungary. 54 pateints with diffuse large B-cell lymphoma were treatted with
R-CHOP protocol,. and their data is presented. As not all the patients were treated by us, [ am
not reporting the data , but highlighting an interesting case from our patients. I only want to
focus on a small point from the paper. Alltogether 231 cycles of R-CHOP were administered,
there were 16 cases with side eefects (7%), and only 8 cases (3,5%) with severe infection with
G-CSF neeed. Only 5 patients (2,2%) had to be hospitalized for this reason. I am reporting a
case of B cell lymphoma, where we continously monitored peripheral blood lymphocyte
parameters during treatment. this patient was diagnosed with CD20+ follicular (grade II) B-cell
non-Hodgkin lymphoma in January 2000. I am reporting the CD19 stained peripheral blood B-

lymphocyte levels measured with flow cytometry on the 1. figure. NA represents not available



data on the figure. Figure 2. shows the CD3+ and HLA-DR+ activated T-cells from the same

patient at the same timepoints.

Figure 1.
Peripheral blood CD19+ B-cell in a patient with non-Hodgkin lymphoma
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Figure 2.
CD3+ and HLA-DR+ circulating activated T-cells in the same patients peripheral blood.
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By comparing the two figures interesting trends can be seen. It is demonstrated that an increase
in activated T-cells is usually seen in cases where B-cell decrease is present. By administering
treatment when elevated activated T-cell are present, this number is decreasing and an
elevation in B-cell number is observed.

5. Megbeszélés

Our results demonstrate, that there are measurable changes in the immune system during

lymphoma treatment. Survival data of our pateints is similar to what is described in the



literature, but we are unable to give accurate prognosis to all of our patients. The success with
cyclosporin-A treatment highlights that by inhibiting the T-cells, and impairing T-B
interactions, a B-cell controll is achieved. By measuring intracellular cytokines we
demonstrated that there are measurable differences, with the dominant presence of type-1, IFN-
gamma producing, cells. This may show an ineffective effort of the host immune system to
eliminate the tumour. By observing this difference in remission patients as well, may explain
the fact that these patinets usually have immune dysfunction, resulting even in autoimmune
diseases in certain cases. The results with anti-ENA autoantibody measurements, raises that
tehse patinets may have an increased autoreactivity, caused either by increased activation or
impaired selection of these clones. As the antigen complex of ENA is only "visible to the
immune system" during cell destruction it gives us a tool to measure immune response agains it
for particular conditions. There is a similar concept with the anti-cardiolipin results, as these
are also hidden atgignes, becoming "visible"during apoptosis when the negative charged parts
are exposing themeselfs on the mebrane. By measuring reactivity against these antigens we can
measure autoreactivity, and as a broder view reactivbity of the immune system. By following
peripheral blood B and activated T cells the traetment schedule may not be optiomal for the
patient.
6. Summary of the new scientific results:
1. Non-Hodgkins lymphoma patients treated at our department hav similar survival compared
to the literature.
60% of agressive lymphoma patients are cured, about 4 years after the diagnosis.
b. During the first year after diagnosis 18% of agressive lymphoma patients die.
c. In diffuse large B-cell lymphoma 64% of patients are alive after 3 years, and this
number did not decrease by furher years.
d. Fivtifive percent of the indolent lymphoma patients are alive after 9 years, but the
survival still not reaches a plateau phase.
e. Mortality during the first year in indolent lymphomas is 8%.
2. B-CLL associated paraneoplastic pemphigus is succesfully treated with cyclosporin A. The
continuous cyclosporin A treatment controlled B-CLL very well, which is a unique result.
By discontinuing the cyclosporin-A after 36 months the B-CLL reoccured, but the
pemphigus was cured.
3. By measuring intracellular cytokine prophile in 46 untreated and 21 remission non-
Hodgkins' lymphoma patients the amount of ThO0-1-2 and Tc0-1-2 cell precentages are

measured.



a. Untreated lymphoma patients as well as patients in remission have a significantly
(p<0,05) higher amount of Thl cells than healthy controls. (28,85% ¢és 30,1% vs.
21,83%).

b. Compared to the controls the amount of Th2 cells is significantly (p<0,05) lower in
untreated and remission patients (0,96% ¢és 0,31% vs. 1,19%)

c. Untreated patients have a significantly higher (p=0,001) percentage of TcO cells
compared to controls (1,3% vs 0,47%).

4. We examined autoantibodies to extractable nuclear complex with ELISA in 66 non-
Hodgkin lymphoma patients.

a. I demonstrated the before, during and after chmeotherapy treatment the patients
have significantly (p<0,05) higher amount of antibodies than controls (1,85 U/,
1,80 U/1, 1,81 U/l vs. 0,68 U/1).

b. By separately examining the godd responders (n=36) and bad responders (n=30) a
non-significant (p>0,05) difference is found between them: a constantly increasing
autoantibody level is found in good responders (1,77 U/1, 2.07 U/1, 2,10 U/I) and to
the contrary a decreasing tendency is found in bad responders (1,94 U/, 1,64 U/l, 1,
46 U/N).

5. Examining anti-cardiolipin autoantibodies in 31 non-Hodgkin lymphoma patients, the
following is found:
I could not detect a pathologically elevated value, causing thrombosis risk.

b. Both IgG and IgM isotype autoantibodies are present at a higher concentration
compared to controls. (IgG 6,72 U/l, IgM 5,50 U/1, control IgG 5,68 U/l, IgM 3,14
un.

c. By treatment both isotype antibodies decrease to a close to normal value and did not
change further.

d. Separately examining the good responders (n=19) and the bad responders (n=12)
the bad responders IgG isotype antibody decreases during treatment, but raises
again by the end of chemotherapy (5,95 U/I).

6. Ireport a very desirable side-effect profile of rituximab.

a. I report on a ptient, that the routinely and mechanically weekly administered
rituximab monotherapy induces characteristic reactions. By monitoring the CD3+
and HLA-DR+ activated T-cells, and CD19+ B-cells the timing of therapy could be
followed. I highlight that during therapy the self immune system shuold not be

neglected.
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