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The frequency of HLA class-I and class-II antigens
was investigated in 32 Iranian patients with B-cell
chronic lymphocytic leukemia (B-CLL), using the
microlymphocytotoxicity method. A significant inc-
rease in the HLA-B13 (P<0.01) and DR53 (P < 0.05)
and a significant negative association with the A11
(P < 0.05), B35 (P < 0.05), Cw3 (P < 0.05), and DR1
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(P < 0.02) antigens were observed in these patients,
compared to the control normal population. These
results suggest involvement of some HLA antigens
in the multifactorial process of predisposition to B-
CLL. (Pathology Oncology Research Vol 5, No 2,
142-145, 1999)

Introduction

Chronic lymphocytic leukemia (CLL) is a chronic
lymphoproliferative disease characterized by monoclonal
proliferation and accumulation of relatively mature
appearing lymphocytes in peripheral blood.*** The
leukemic cells are mostly originated from the B-lympho-
cyte pool (B-CLL) with T-lymphocytes being implicated
in less than 5% of cases.”*® CLL is the most common
type of the chronic leukemias in Western populations, but
it is relatively rare in Orient and also in Iran.”'* Based on
familial incidence and epidemiologic studies, the risk of
familial leukemia is greater in CLL than any of the other
leukemias, suggesting implication of some unknown
genetic factors in etiology of CLL.>"'* A number of
genetic abnormalities have been reported in CLL includ-
ing high expression of some oncogenes.'® We have
recently demonstrated a biased rearrangement of
immunoglobulin variable region genes and chromosomal
aberrations in CLL patients.'*** Different profiles of HLA
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antigens have also been reported in B-CLL patients from
Western populations.”'*"* However, little is known about
the pattern of expression of HLA antigens in this malig-
nancy in the East.

In the present study, the frequency of HLA class-I and
class-II antigens was investigated in 32 Iranian patients
with B-CLL using the microlymphocytotoxicity assay.

Materials and Methods

Clinical samples

Heparinized peripheral blood was collected from 32
Iranian CLL patients attending the Oncology Clinic of
Imam Khomaini Hospital, Tehran University of Medical
Sciences. The age range at the onset of disease was 45 to
85 with a mean of 61 years. Twenty four patients were
male and 8 were female, yielding a male/female ratio of 3.
Diagnosis and staging of CLL were accomplished by cri-
teria outlined by Rai et al."” The major clinical, hemato-
logical and physical findings identified in our CLL
patients are summarized in Table 1. The B-cell origin of
leukemic cells was confirmed by immunophenotyping
using monoclonal antibodies specific for CD19, CD20,
CD5, CD3 and immunoglobulin heavy and light chain iso-
types, using the methodology reported elsewhere.*
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HLA typing

HLA typing was performed using standard microlym-
phocytotoxicity method.” Briefly, mononuclear cells
(MNC) were separated from 5 ml peripheral blood by den-
sity gradient centrifugation using Ficoll-Paque (Pharma-
cia, Sweden) and suspended in RPMI-1640 medium (Sig-
ma). 2.5x10" of suspended MNC were added to each well
of Terasaki microtiter plates (NUNC, Denmark) contain-
ing various anti-HLA class-I and class-II antisera (Biotest,
Germany and Behring, Germany) under a thin layer of
mineral oil. Following incubation at room temperature
(RT) and addition of rabbit complement, cell viability was
assessed under inverted microscope using 5% eosin dye
(Merk, Germany). Normal serum from AB blood group,

anti-lymphocyte globuline and anti-HLA DR (polyspecif-
ic) antibodies were used as negative and positive controls
for HLA class-I and class-II microplates, respectively. The
results were assessed and compared with the control
group, as outlined by Sullivan and Amos.” The control
group consisted of 100 healthy individuals who had HLA
typing performed by Nikbin et al."

Data analysis

Statistical significance of differences in HLA antigens
expression between patients and controls was determined
using Chi-square test with Yate’s correction. Woolf’s rel-
ative risk (RR), etiologic fraction (EF) and preventive
fraction (PF) were calculated as reported elsewhere.”

Table 1. Major clinical and hematological findings in Iranian B-CLL patients

WBC

. Age Lymphocyte RBC count Hb  Plt. count Clinical Disease
Patients Sex yr) (xclo()bé;qr:zl) percent (x10°/ml) HTC o/dl)  (x10%/ml) symptoms stage
CLL1 M 62 85 80 3.5 35 10.7 100 Hepat., Splen. II
CLL2 M 52 64.3 94 49 46 17 163 Hepat., Splen. I
CLL3 M 55 22.8 69 4.2 394 12.1 162 Lymph., Hepat., Splen. 1I
CLL4 M 63 34.5 99 NI NI NI 89 NI v
CLI5 M 73 82.7 83 4.0 38 12.7 119 Lymph., Splen. I
CLL6 M 46 9.9 77 6.2 40.7  13.6 240 Lymph. 1
CLL7 M 60 NI 66 4.4 39.8 148 206 Lymph. I
CLL8 F 66 55.7 97 43 413 132 85 NI v
CLL9 M 65 87.6 95 5.3 462 15 131 None 0
CLL1IO F 54 17.7 91 4.9 462 138 105 Lymph., Splen. II
CLL11 M 65 190 98 3.4 33 11 91 Lymph.

CLL12 M 63 24 78 5.3 483 15 243 None 0
CLL13 F 60 25 80 0.7 8.6 35 76 Lymph., Hepat. v
CLL14 M 63 39 94 5.7 59 16.5 143 None 0
CLL15 M 51 72 80 55 46 14.2 102 None

CLLle M 75 23 97 6.0 47 15.6 150 Splen.

CLL17 F 50 27 80 4.4 357 12 122 Lymph., Hepat., Splen.
CLL18 F 63 58 98 4.8 45 14.8 109 None

CLL19 M 47 182 99 4.4 36 14.8 252 None 0
CLL20 M 85 100 86 2.8 24 8.1 78 Splen. v
CLL21 M 66 26.5 80 3.8 375 123 174 Lymph. 1
CLL22 F 55 16.9 79 5.0 417 138 320 Lymph., Splen. I
CLL23 M 60 8.1 78 5.4 453 153 106 None 0
CLL24 M 80 29.6 89 4.6 41 14.7 186 None 0
CLL25 F 60 11.3 80 55 46.7 147 154 Lymph., Hepat., Splen. 1I
CLL26 M 45 21.9 80 4.8 445 143 169 Lymph., Hepat., Splen. II
CLL27 M 63 27 .4 81 53 417 143 141 Hepat., Splen. II
CLL28 M 65 27.3 78 42 388 11.7 200 Lymph., Splen. II
CLL29 M 57 143 98 4.5 442 146 120 Lymph. 1
CLL3O M 65 14.1 79 5.2 48 14.7 197 Lymph., Splen. II
CLL31 M 58 100 81 4.4 385 99 104 Lymph., Hepat., Splen. 1II
CLL32 F 71 43.2 89 49 41.1 14 343 None 0

— M: male, F: female, WBC: white blood cells, RBC: red blood cells, HTC: hematocrite, Hb: hemoglobin, Plt: platelet, Lymph.:
lymphadenopathy, Splen.: splenomegaly, Hepat.: hepatomegaly, NI: not identified.
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The association was

Table 2. Frequency (%) of HLA Class-I antigens associated with B-CLL in Iranian

considered positive in  patients

those cases when the

calculated EFs were HLA Controls  Patients RR EF PF Xc? Pc Association

higher than 0.15 and Anfigen  n=100 n=32

negative when calculat-

ed PEs were more than A2 35 56 239 033 - 3.71 NS PA

Iy A9 35 19 046 - 018 380 NS NEA

0.15. p values of less 599 32 156 039 - 020 408 P<005  NEA

than 0.05 were consid-  pq3 6 25 522 020 - 733  P<0.01 PA

ered significant. B17 10 25 3 017 - 3.44 NS PA
B35 35 12.5 026 - 026 7.03 P <0.01 NEA

Results Cw3 38 18.7 012 - 057 495 P <0.05 NEA
Cw5 4 0 NA - _* 306 NS NEA

The results obtained
for the frequency of ex-
pression of HLA class-I
and class-II antigens in
the CLL and control
groups are shown in
Tables 2 and 3.

As outlined in Table 2 an increase in the frequency of
expression of HLA-B13, B17 and A2 was observed in the
CLL patients, though only the former one being statisti-
cally significant.

Lower frequencies compared to the control group
were found for the HLA-A9, A11, B35, Cw3 and Cw5
antigens, howewer, only those of the Al11, B35 and Cw3
were statistically significant.

Among HLA class-II antigens, the frequency of HLA-
DR53 was significantly higher in CLL patients than the
control group.

Frequencies of HLA-DR52 and DQ1 were also higher
in CLL patients but the differences were not statistically
significant (Table 3). The frequencies of HLA-DR1 and
DR2 were lower in CLL patients, but only the negative
association with HLA-DRI antigen was statistically sig-
nificant.

association are given.

Table 3. Frequency (%) of HLA class-II antigens associated with B-CLL in Iranian

- RR: relative risk, EF: etiologic fraction, PF: preventive fraction, Xc* Chi-square with Yate’s cor-
rection, Pc: p value of Chi-Square test, PA: positive association (EF>0.15), NEA: negative associ-
ation (PF>0.15), NS: non-significant difference, NA not applicable, * due to inability to determine
RR, the PF value can not be calculated. — Only the results showing either positive or negative

Discussion

The influence of MHC on development of malignancy
has long been known in experimental animals.'®!” More
than one MHC genes are thought to be involved in this
complex multifactorial process.'® Similar studies have
been carried out in human, investigating the role of HLA
complex in malignancies. The haemopoietic malignan-
cies have been the most extensively studied ones.>®"!
However, no consistent HLA associations have been
established in these malignancies by serology. In B-CLL
fen studies have been reported, with conflicting
results.2,6,7,10,l3

In the present study, the association between HLA anti-
gens and B-CLL was investigated in Iranian patients. Of
the HLA class-I antigens, B13 was found to be signifi-
cantly increased in our patients, whereas the frequencies of
Al1, B35 and Cw3 were
significantly lower in
these patients compared

patients to the control group,

. suggesting their protec-

erlﬁgen C::;ZO(;S Pztzzgnzts RR EF PF Xc? Pc Association tive roles in this leuke-

mia. Apart from B35,

DR1 12 0 NA - —* 5.80 P<002 NEA association of the other

DR2 37 25 057 - 016 213 NS NEA three antigens has not

DR52 66 81 2.23 0.45 - 2.00 NS PA a]ready been reported in

DR53 55 78 292 051 - 450 P <0.05 PA B-CLL. Surprisingly,
DQ1 65 81 2.33 0.46 - 2.28 NS PA

contrary to our finding,

- RR: relative risk, EF: etiologic fraction, PF: preventive fraction, Xc* Chi-square with Yate’s cor-
rection, Pc: p value of Chi-Square test, PA: positive association (EF>0.15), NEA: negative associ-
ation (PF>0.15), NS: non-significant difference, NA: not applicable, * due to inability to deter-
mine RR, the PF value can not be calculated. — Only the results showing either positive or neg-

ative association are given.

B35 was reported to be
significantly increased
in a population of Jewish
B-CLL patients of Eu-
ropean origin.”> A signif-
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icant increased frequency of Al, A2, B, B12 and Cwo6
have also been reported in CLL patients, by some investi-
gators,”'"""* though not confirmed by our results and oth-
ers.’ The frequency of A2 was also higher in our patients,
but the difference was not statistically significant.

Our findings of the significant positive association with
DR53 has also been reported by Dorak et al.® However,
this association was more profoud in patients with early
onset of disease. Furthermore, increased susceptibility was
evident only in patients with homozygous, but not het-
erozygous genotypes for DR53. This latter finding which
can not be clearly attested by the current serological
methodology and requires molecular and genetic tools,
magnifies our results. Indeed, if homozygosity is exam-
ined, the observed significant, but relatively weak DR53
association in our CLL patients, could be stonger. Interes-
tingly, susceptibility to a number of other acute and chron-
ic leukemias, including AML,”" ALL’ and CML,* has also
been demonstrated to be linked to the DR53 antigen. The-
refore, the DR53 antigen could be regarded as a common
target, together with some other unidentified etiologic fac-
tors, providing susceptibility to a variety of hemopoietic
malignancies. This does not rule out involvement of some
environmental and health factors in the mutifactorial pro-
cess of predisposition to B-CLL in our patients, which
requires further epidemiological investigation.

References

—

. Catovsky D, Foa R: The lymphoid leukemias. Buttenworth,
London, 1990, pp. 73-111.

2. Cuttner J, Skerrett D, Rosina O, et al: Increased incidence of
HLA antigen B35 in patients with chronic lymphocytic
leukemia. Leukemia Res 18:565-567, 1994.

. Dighiero G: Hypogammaglobulinemia and disordered immuni-
ty in CLL. In: Chronic lymphocytic leukemia, scientific advan-
ces and clinical developments. (Ed: Chosen BD). Marcel Dek-
ker, New York, 1993, pp. 167-180.

4. Dorak MT, Chalmers EA, Gaffney D, et al: Human major histo-

compatibility complex contains several leukemia susceptibility

genes. Leuk Lymph 12:211-222, 1994.

Dorak MT, Owen G, Galbraith I, et al: Nature of HLA-associ-

ated predispoisition to childhood acute lymphoblastic leuke-

mia. Leukemia 9:875-878, 1995.

6. Dorak MT Machulla HKJ, Hentschel M, et al: Influence of the

major histocompatibility complex on age at the onest of chron-
ic lymphocytic leukemia. Int J Cancer 65:134-139, 1996.

7. Dyer PA, Ridway JC, Flanagan NG: HLA-A, B and DR anti-
gens in chronic lymphocytic leukemia. Dis Marker 4:231-237,
1986.

. Gale RP, Foon KA, Arbor A: Chronic lymphocytic leukemia.
Recent advances in biology and treatment. Ann Intern Med
103:101-120, 1985.

9. Gunz FM: The epidemiology and genetics of the chronic leuke-

mias. Clin Hematol 69:3-20, 1977.

|98}

i

[o]

Vol 5, No 2, 1999

10. Jones HP, Whittaker JA: Chronic lymphocytic leukemia: an in-
vestigation of HLA antigen frequencies and white cell differen-
tial counts in patients, relatives and controls. Leuk Res 15:543-
549, 1991.

11. Kilpatrick DC, Dewar AE, Stockdill G, et al: Histocompatibility
antigen frequencies in patient with chronic lymphocytic leuke-
mia: Possible identification of a subgroup with relatively be-
nign disease. Scand J Haematol 33:391-396, 1984.

12. Khamesipur G, Mozdarani H. Shokri F: Cytogenetic analysis of
malignant B-cells from Iranian patients with chronic lympho-
cytic leukemia. Irn J Med Sci 22:50-55, 1997.

13. Linet MS, Bias WB, Dorgan JF, et al: HLA antigens in chronic
lymphocytic leukemia. Tissue Antigens 31:71-78, 1988.

14. Neuland CY, Blattner WA, Mann DL, et al: Familial chronic lym-
phocytic leukemia. J Natl Cancer Inst 71:1143-1150, 1983.

15. Nikbin B, khosravi F, Kamgouyan M, et al: The dirstribution of
class I and class II HLA antigens in Iranian population using
3rd. A.O.H.W.C. antisera. In: The proceeding of the 3rd Asia —
Oceania histocompatability workshop conference. (Ed: Aizawa
M), Hokkaido University Press, Sapporo, 1986, pp. 552-555.

16. Oomen LCJM, Van Der Valk MA, Hart AAM, et al: Influence of
mouse major histocompatibility complex (H-2) on N-ethyl,
N-nitrosourea induced tumor formation in various organs.
Cancer Res 48:6634-6641, 1988.

17. Pawelec G, Rehbein A, Schaudt K, et al: Frequencies of HLA -
DP allels in four major types of leukaemia. Tissue Antigens
34:138-140, 1989.

18. Raghoebier S, Van-Krieken JH, Kluin-Neleman JC, et al: On-
cogene rearrangements in chronic B-cell leukemia. Blood
77:1560-1565, 1991.

19. Rai KR, Sawitsky A, Cronkite EP, et al: Clinical staging of
chronic lymphocytic leukemia. Blood 46:219-234, 1975.

20. Schroeder HW, Dighiero G: The pathogenesis of chronic lym-
phocytic leukemia: analysis of the antibody repertoire. Immu-
nol Today 15:288-294, 1994.

21. Seremetis S, Cuttner J, Winchester R: Definition of a possible
genetic basis for susceptibility to acute myelogenous leukemia
associated with the presence of polymorphic Ia epitope. J Clin
Invest 76:1391-1397, 1985.

22. Shokri F, Mageed RA, Richardson P, et al: Modulation and high
frequency expression of autoantibody associated cross — reac-
tive idiotypes linked to VHI1 subgroup in CDS-expressing B-
lymphocytes from patients with chronic lymphocytic leukemia
(B-CLL). Stand J Immunol 37:673-679, 1993.

23. Sullivan KA, Amos DB: The HLA system and it’s detection. In:
Manual of clinical laboratory immunology. (Eds: Rose NR,
Friedman H, Fahey JL), 3rd ed., American Society for Micro-
biolgy, Washington, 1986, pp. 835-846.

24. Svejgaard A: HLA and disease. In: Manual of clinical laborato-
ry immunology. (Eds: Rose NR, Friedman H, Fahey JL), 3rd
ed. American Society for Microbiology, Washington, 1986,
pp-912-920.

25. Terasaki PI, Bernoco D, Parks MS, et al: Microdroplet testing
for HLA- A, B, C and DR antigens. Am J Clin Pathol 69:103-
107, 1978.

26. Van Eijk MJT, Stewart-Hayens JA, Beever JE, et al: Develop-
ment of persistent lymphocytosis in cattel is closely associated
with DRB2. Immunogenetics 37:64-68, 1992.



