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Reduced IL-4 and interferon-gamma (IFN-vy) expression by CD4 T cells in patients
with chronic lymphocytic leukaemia
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SUMMARY

CD7 co-expression by CD4 T cells has been reported to be higher in the Thl compared with the Th2
functional subset. Clinical immunodeficiency and immune dysregulation are more prevalent in the
advanced stages of B cell chronic lymphocytic leukaemia (B-CLL). To analyse this further 25 patients
with B-CLL and 11 healthy subjects were examined for cell surface CD7 and intracellulay &rid-IL-

4 expression in the peripheral blood CD# helper cell population. Significantly decreased CD7, H-N-

and IL-4 expression was observed in the patients with B-G2k Q-001). While CD7 negativity and IL-

4 expression were more frequent in the later stages of the disease, this did not attain statistical
significance. These results suggest a possible explanation for the reduced cellular and humoral
immunity in B-CLL.
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INTRODUCTION was, first, to see if the pattern of Th1/Th2 function differed
between patients and controls, and second, to see if disease

B cell chronic lymphocytic leukaemia (B-CLL) is the most ‘;rogression was associated with a shift to Th2 predominance.

common leukaemia in the western world and is characterized b
the slow and progressive accumulation of monoclonal, and appal
ently mature CD5% B lymphocytes [1]. Disease progression is . ) . L .
. : 4 - . cell cytokine profile would provide any prognostic information.
associated with secondary immunodeficiency and with hi Id be i tant di : ; "
increased risk of infections [2], which may be related to alterations, IS woulld be Importani, as ciSease progression requires active
in T cell subsets and cytokine production [3]. Certainly total T cell Intervention \.Nh'ISt indolent dlsea_se Is _best managed without
numbers are increased, CD4 to CD8 ratios are decreased argr(?atment which may even be detrimental [8].
activation markers such as HLA-DR, CD25 and CD11b are
highly expressed with disease progression [4]. Interestingly, both
decreased T helper (Th) function [5], and increased suppressor
function [6] have been reported in B-CLL. Regardless, increasedB-CLL was diagnosed according to defined clinical, morphological
autoantibody formation and decreased DTH [2] attendant orend immunological criteria [9]. Patients were staged according to
disease progression suggest that Th2-type responses may dominthe guidelines proposed by Binet al [10]. Venous blood was
the later stages of B-CLL. Whether this reflects impaired func-collected into EDTA and tested within 6h of collection. All
tional T cell maturation is unclear. reagents were obtained from Sigma Chemical Co. (St Louis,
Autran et al. have recently demonstrated the CD7 antigen toMO) and the MoAbs from Becton Dickinson Immunocytometry
distinguish CD4 T cells with different cytokine production cap- Systems (Mountain View, CA).
ability [7]. Thus CD4 CD7" cells favoured type-1 cytokine
production, whereas CO£D7 cells favoured type-2 cytokine Stimulation
secretion [7]. We therefore examined the CDI cells from —  gyiefly, whole blood from patients and controls was diluted 1: 1
patients with B-CLL and heglthy controls for mtracelll_JIar Th_l with RPMI 1640 containing 2 m L-glutamine. Cells were stimu-
(IFN-y) and Th2 (IL-4) cytokines and CD7 co-expression. ThiS |56 with phorbol myristate acetate (PMA) at 50ng/ml and
ionomycin at 500ng/ml both diluted in dimethyl sulfoxide
Correspondence to: Dr Amolak S. Bansal, Department of Immunology (DMSO) in the presence of Brefeldin A at 10 ng/ml and incubated
St Helier NHS Trust, Wrythe Lane, Carshalton, Surrey SM5 1AA, UK.  at 37C in 4% CQ for 4 h.

inally, in the absence of a single reliable prognostic marker of
disease progression we wanted to see if an assessment of T helper

PATIENTS AND METHODS
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Surface staining 100
Surface staining was performed on whole blood using the Leu-Sam
(CD4) FITC- and Leu-9 (CD7) PE-conjugated markers and FACS 3
lysis method (Becton Dickinson Immunocytometry Systems) as,f
described by Bossuydt al. [11]. Expression was assessed on a &
FACScan according to the manufacturer’s instructions (Becton?
Dickinson Immunocytometry Systems).

positive for
intracellular IFN-y
]
T

Permeabilization

Cells were permeabilized by initial incubation in the dark for 1
20min at room temperature in 4% formaldehyde in fresh 1% Control Stage ACLL Stage B/C CLL
hypertonic saline solution. After incubation the cells were centri-

fuged and the supernatant discarded. The pellet was then resusg. 2. The percentage of intracellular IFiNexpression from CD#cells of
pended in 0-5% saponin in PBS containing 1% human serurthe control groupr{=11) (median 51-41) compared with all B cell chronic
albumin and 0-1% sodium azide and incubated for 10 min at roony™Phocytic leukaemia (B-CLL) patientsnE&21) (median 18) R<

: . -0016), stage A patient: £ 14) (median 19) P<0-0197), and stage
temperature in the darl'<. The cells Were_then centrifuged and thglc patientsif=11) (median 12)R < 0-0059). Stage A patients compared
pellet resuspended for intracellular staining as below. with stage B/C was not significan& 0-2874)

Percent o

Intracellular staining . . L . .
Ten microlitres of Fastimmune IFN-FITC/IL-4 PE-conjugated patients in Binets stage A compared with those in stage B/C
(medians 3-Versus2-1;P>0-3).

MoAbs (Becton Dickinson) were added to the permeabilized cells,
vortexed and incubated at room temperature in the dark for 30 min.
tracellular IFN-y and IL-4

Tubes were topped up with 0-5% saponin in PBS, centrifuged anii[‘ . - .
decanted as previously described. The cells were resuspended € |ntracellu_lar expression _o_f IFhtand IL-4 in the CD4 T ce_IIs
9 B-CLL patients was significantly reduced compared with the

0-5ml of 1% paraformaldehyde in PBS. Samples were stored a&)ntrol aroup (for IFNy medians 18-ersuss1-4,P <0-0016: for
4°C in the dark and analysed within 24 h. Expression was assess ) v ' o : ’
y P L-4 medians 1-Oversus24-0, P <0-0006) (Fig. 2). The CD4

on a FACScan according to the manufacturer's instructions ; il (ki . f st A B-CLL patient
(Becton Dickinson Immunocytometry Systems). intracellular cytokine expression of stage - patients was

significantly lower than the control group (for IFNmedians 19-0

versusb1-4,P<0-02; for IL-4 medians 2-Qersus24-0,P<0-001).
_Similarly, the CD4 intracellular cytokine expression of stage B/C-

CLL patients was significantly lower than the control group (for

IFN-y medians 12-@ersus51-4,P <0-006; for IL-4 medians 1-0

versus24-0,P <0-013). While the activated CD4ells from stage
RESULTS A patients showed a greater expression of H-Mempared with
stage B and C patients, this finding was not statistically significant
(medians 19-0ersusl2-0;P > 0-25) (Fig. 2). In the case of IL-4 the
activated CD# cells from stage A patients showed a lower
expression of this cytokine compared with stage B and C patients,
which was again not statistically significant (medians 2=@sus
1.0;P>0-7) (Fig. 3).

Statistical analysis
As all the data were non-parametrically distributed, the Mann
Whitney U-test was used in all comparisons.

CD7 co-expression by CD4 cells

The ratio of CD7#CD4" cells to CD7 CD4" cells was signifi-
cantly lower in the patients with B-CLL compared with those in the
control group (medians 2\fersus5-8; P<0-002) (Fig. 1). There
was no significant difference in the ratio between the B-CLL

-

o

o
1

DISCUSSION

Patients with B-CLL are susceptible to a variety of infections.
. Whereas the pattern of immunodeficiency and subnormal levels of
. . serum immunoglobulins [12] confirms a defect of humoral func-
—s— oo tion, there are cases of impaired cellular immunity leading to
. . severe viral and fungal infections [13]. In many ways subjects with
. B-CLL appear to behave like patients with the hyper-IgM syn-
1 . ° drome, in whom diminished or defective CD40L expression has
been documented [14]. Thus patients with B-CLL are susceptible
to several categories of infective agents and suffer a variety of
autoimmune problems particularly affecting the haematopoietic
Control Stage A CLL Stage B/C CLL system [15]. Of interest, impaired CD40L expression by CD4 T
cells has recently been documented in patients with B-CLL [16].
Fig. 1. The CD4'CD7":CD4"CD7" ratio of the control groupr(=11) It is presently very difficult to establish the balance of cellular
(median_5-78) compared with all B cell chronic Iymphocytic_ leukaemia (B- (Th1) and humoral (Th2) immunity in a given disease. The best
CLL) patients (= 21) (median 2-7)R<0-:0023), stage A patien®8 £ 12)  means currently available are based on determining the pattern of
(median 3-1) R<0-009), and stage B/C patients=9) (median 2:06) cytokine expression by a relevant cell population. Soluble CD30

g:g:}i(f)if;nlt)éitg%e;‘ B-CLL patients compared with stage B/C was nOt(sCD:%O) has recently been proposed as a useful markerin determining

-
o
T

CD7%:CD7 ratio of CD4™ T cells

@
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100 - Whether a defect of CD4 T cell function predisposes indi-
viduals to develop B-CLL is unclear. Additionally, the mechanism
by which T cell function is altered by the malignant proliferation of

A : . CD5" B cells is also unclear. There is certainly evidence suggest-

10k . . . ing a down-regulation of T cell and natural killer (NK) cell
. ° function by soluble factors such as the IL-2 receptor produced by

. B-CLL cells [20]. Conversely, T cells in B-CLL may also be active
. in promoting disease progression and immunodeficiency. Thus

some of the cytokines produced by T cells may inhibit CE
CLL cell apoptosis. However, this effect is produced by both IL-4

Percent of CD4 T cells
positive for intracellular IL-4

.. S and IFN+ [21]. Interpreting our results in this context suggests that

. the B-CLL cells become independent of cytokine requirements as

0-1 the disease progresses. Interestingly, the reduced IL-4 and,/ IFN-
Controls Stage ACLL  Stage B/C CLL expression with more advanced disease is also associated with

significantly impaired autologous and allogeneic mixed lympho-
of the control groupr{=11) (median 24) compared with all B cell chronic cyte reactions [22]. Furthermore, lncrea$es|r_ecept0r expression
lymphocytic leukaemia (B-CLL) patients & 21) (median 1) <0-0006), ha§ been obser\(ed in the CD4T cglls of patlentslwnh B-CL!_ [23].
stage A patientsn= 14) (median 2) P <0-0009), and stage B/C patients ThiS was associated with expression of a functionally actase
(n=11) (median 1)P<0-0128). Stage A compared with stage B/C patients ligand by the CD5 B-CLL cells, suggesting a mechanism for the
was not significant® <0-7331). CD4 T cell numerical, and possibly functional, decline with
disease progression. Such a decline may clearly explain the
reduced IL-4 and IFNy expression observed in our study. None-
the pattern of T cell function. This relates to preferential expressiortheless, these several studies confirm a general impairment of T
of CD30 by Th2 but not Thi cells [17]. Thus serum sCD30 hascell function by the malignant CD5B cells. In the case of the
been found to be elevated in advanced HIV infection as well as ireduced T cell CD40L expression in B-CLL [16], the CD40L
patients with allergy [18]. However, CD30 expression is alsomRNA levels were similar to controls, suggesting impaired trans-
observed on Thl cells, suggesting that it may not be as clear &tion. It would therefore be interesting to compare the mRNA
marker of Th2 function as previously proposed [19]. Neverthelesslevels for IL-4 and IFNy between patients with B-CLL and
it would be interesting to see if serum sCD30 is elevated in B-CLLhealthy subjects.
and whether it increases with disease progression. In conclusion, we have found reduced IL-4 and IFNxpres-

In the present study we used CD7 co-expression by CD4 T cellsion by the CD4 T cells in B-CLL. This adds to the growing list of
and IL-4 and IFNy expression as a means of determining the stateabnormalities of B-CLL T cells and offers another possible
of cellular and humoral immunity in subjects with B-CLL. CD7 co- explanation for the combined cellular and humoral immune defi-
expression by CD4 T cells was decreased in the patients with B-CLIciency observed in this condition.
compared with the healthy controls (Fig. 1). This difference was
evident in both early and intermediate/late stage disease, although
comparison of these two latter groups failed to show a difference. ACKNOWLEDGMENTS
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