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Effects of chrysotherapy on circulating lymphocyte
numbers and subsets
M D SMITH,' A SMITH,2 M FEHR,' M J AHERN,2 AND
P J ROBERTS-THOMSON'

From the 1Department of Clinical Immunology, Flinders Medical Centre, Bedford Park, South Australia,
5042; and the 2Rheumatology Unit, Repatriation Hospital, Daws Road, Daw Park, South Australia 5041

SUMMARY In a prospective 24 week study of 25 patients with rheumatoid arthritis (RA) weekly
intramuscular (IM) sodium aurothiomalate resulted in a small but significant reduction in the
circulating lymphocyte count. Analysis of absolute levels of pan T cells, T4 helper cells, T8
suppressor cells, T4/8 ratio, B cells, and major histocompatibility complex (MHC) class II

positive cells showed reductions in these subsets, though these changes did not reach significance.
At entry there was no association between circulating lymphocyte counts and subsets and clinical
and laboratory indices which reflected disease activity, and during the study gold responders
could not be differentiated from non-responders with regard to changes in lymphocyte counts
and subsets. Thus this study suggests that weekly IM gold leads to a modest reduction in
circulating lymphocyte numbers which involves most subsets. This effect appears to be
independent of the clinical efficacy of this drug.
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The mechanism for the efficacy of chrysotherapy in
the suppression of rheumatoid inflammation is
poorly understood. A large variety of effects on
cellular and humoral immune parameters have been
noted, but the relevance and interrelationship of
these changes are unclear. A recent report has
recorded a fall in circulating lymphocyte numbers in
10 patients with RA in response to gold therapy.'
The fall was substantial (40% of initial lymphocyte
count) with the nadir occurring 10-12 weeks after
the start of gold therapy and appeared to involve all
lymphocyte subsets studied.2 The authors concluded
that the suppressive effects of gold therapy on
circulating lymphocyte numbers might allow new
and novel insights into the mechanism of action of
gold salts in RA. In contrast, Ishigami et al using
three separate statistical methods failed to find
a trend in the absolute lymphocyte count in a
retrospective study of 58 patients with RA treated
with gold salts over a 12 month period (unpublished
data). Because of these conflicting results we have
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enumerated circulating lymphocyte numbers and
their subsets at two weekly and two monthly
intervals respectively in 25 patients with RA under-
going chrysotherapy. The results show a modest but
significant fall in circulating lymphocyte numbers
which appeared to involve all subsets studied and
occurred in both gold responders and non-
responders.

Patients and methods

PATIENTS
Twenty five patients with definite or classical RA
completed a 24 week course of weekly IM sodium
aurothiomalate (total dose 1130 g). The diagnosis of
RA was in accord with American Rheumatism
Association criteria, and 22 of the patients were
seropositive. There were 16 women and nine men
with a mean age of 64 years and a mean duration of
disease of 9-3 years. All patients continued to
receive non-steroidal anti-inflammatory drugs and
supplemental analgesics during the study, three
continued with small amounts of fixed doses of
prednisolone, and two continued with hydroxy-
chloroquine. Two patients received three 1 g in-
travenous pulses of methylprednisolone at entry into
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the study. All other medications were unaltered
during the study.

CLINICAL ASSESSMENT
Patients were assessed clinically by the same obser-
ver at weeks 0, 4, 8, 16, and 24 weeks of the study.
Their articular index was determined (max possible
score 78) together with a visual analogue score for
pain (max possible score 30) and stiffness (max
possible score 30), and physician global assessment
(max possible score 30). The sum of these figures
gave a clinical score (max possible 168). Gold
responders were defined as those patients whose
final clinical score at week 24 was -50% of the
initial value, whereas non-responders were defined
as those showing -20% change.

LYMPHOCYTE MEASUREMENT
Circulating lymphocyte counts were determined at
two weekly intervals and lymphocyte subset analysis
was performed at weeks 0, 4, 8, 16, and 24. Total
white cell count was measured using the Coulter S
plus 6 analyser and a 100 cell differential performed
manually. Lymphocyte subset percentages were

determined by flow cytometry (fluorescence acti-
vated cell sorter IV) and monoclonal antibodies on

peripheral blood mononuclear cell preparations as

previously described3 with the exception that B cells
were enumerated according to the presence of
surface membrane immunoglobulin. Monocytes in
the peripheral blood mononuclear cell preparation
were gated out and multiple analyses using FMC33
(a monoclonal antibody reacting with the monocyte/
macrophage lineage) showed that these cells con-

stituted <5% of the analysed lymphocytes.

SEROLOGICAL STUDIES

Serological studies were performed at weeks 0, 4, 8,
16, and 24. Rheumatoid factor (RF), C reactive
protein (CRP), and IgG, IgA, and IgM were

measured by rate nephelometry (Beckmans ICS),
whereas circulating immune complexes (CIC) were

measured by the fluid phase Clq binding method of
Zubler et al.4

STATISTICAL ANALYSIS
Multianalysis of variance was computed using the
SPSS package on the Flinders University prime
computer. Pearson's correlations were used to
compare variables at entry into this study. All data
were log transformed before analysis. Significance
was accepted if p<0-05.

Results

During the 24 week period of this study a small but
significant decline in circulating lymphocyte num-

bers occurred with the lowest counts occurring
between weeks 16 and 20 (p=0-01, Table 1). A
transient smaller drop between week 0 and 6 was

also observed. Analysis of lymphocyte subset also
showed lower numbers of pan T cells, T4 helper, T8
suppressor, B cells, and MHC class II positive cells
during the 24 week period as compared with the
initial values, but these reductions did not reach
significant levels of p<005 (Table 1). The T4/T8
ratio also declined owing to a proportionately
greater loss of T4 cells, but again this did not reach
significance (Table 1). At entry into this study the
lymphocyte count did not correlate significantly with
either clinical score, CRP, RF, CIC, or immuno-

Table 1 Clinical, serological, and cellular indices during 24 weekcs of chrysotherapy (n=25)

Time (weeks) p* Value

0 4 8 16 24

Lymphocyte
count x 109/l 2-023 (0-902)t 1-833 (0-539) 1-908 (0-891) 1-686 (0-748) 1-735 (0-616) 0-01

Pan T 1-415 (0 745) 1-182 (0-381) 1-330 (0-679) 1-201 (0.557) 1-040 (0.449) 0-10
T4 0-925 (0-476) 0-797 (0.366) 0-893 (0.477) 0-845 (0-360) 0-707 (0.297) 0-29
T8 0-471 (0-262) 0-426 (0-139) 0-483 (0.342) 0-419 (0-334) 0-397 (0-240) 0-69
T418 ratio 2-36 (2-1) 2-06 (0.97) 2-11 (0.90) 2-35 (0-16) 2-03 (0.78) 0-73
B 0-304 (0-299) 0-282 (0-213) 0-305 (0-251) 0-261 (0-218) 0-271 (0.227) 0-75
'Ia' 0-239 (0-150) 0-167 (0-105) 0-261 (0-294) 0-175 (0.122) 0-202 (0-191) 0 93
Clinical score 67 (26) 57 (25) 50 (25) 43 (24) 37 (22) <0-001
CRP (mg/l) 57 (39) 42 (41) 35 (32) 22 (25) 21 (21) <0-001
RF (IU/ml) 1074 (1433) 1263 (1848) 979 (1442) 747 (1330) 401 (623) <0-001
CIC (units/ml) 20 (20.4) 18 (26) 16 (23-2) 5-1 (5-4) 6-7 (7.6) 0.024

*p=probability (analysis of variance with respect to time).
tValues are mean (SD).
CRP=C reactive protein. RF=rheumatoid factor, CIC=circulating immune complexes.
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Table 2 Multiple analysis of variance of gold responders versus non-responders with respect to time

Clinical Lympho- Pan T T4 T8 T41T8 B Class ll
score cyte count MHC

positive

Responders (n=8) v non-responders
(n=8) <0.001* 0-586 0-054 0-282 0-894 0-143 0-418 0-172

*Probability (p) value.
MHC=major histocompatibility complex.

globulins. There was no significant difference during
the study between the fall in lymphocyte numbers
and subsets and the response to gold therapy, i.e.,
the declines were observed in both groups to similar
degrees (Table 2). When the data were analysed
excluding data for the two patients given pulse
methylprednisolone in the first week of the study
(n=23) the results were the same as when they
were included (n=25), and in particular the transient
smaller fall in lymphocyte numbers between weeks 0
and 6 was still apparent.

Discussion

This study has shown that weekly IM gold in RA
leads to a small (maximum of 20%) reduction of
circulating lymphocyte counts which appears to
affect cell subsets studied and occurs in both gold
responders and non-responders. Thus this study has
confirmed the conclusion of Hassan et al, 2 though
the magnitude of the fall seen in our study was
smaller.
The mechanism for the reduction of the circulat-

ing lymphocyte count is unknown. As it affects most
subsets, including the T8 subset which is relatively
deficient in RA and appears to be independent of
the therapeutic efficacy of gold, it probably has little
clinical relevance. As most subsets were affected in
a non-selective and time dependent fashion we
suggest that sodium aurothiomalate suppresses lym-
phopoiesis rather than causing redistribution of
circulating lymphocytes, though we cannot exclude
the possibility that gold is shortening the lymphocyte
half life. We also noted in certain individuals that
the fall in lymphocyte count was more pronounced
while in others it was minimal or not apparent, and
this effect did not correlate with clinical outcome.

This suggests that individuals vary in their suscep-
tibility to this gold effect.

It was noted in this study that there was a
substantial and significant fall in RF levels (and to a
lesser extent IgM, data not shown), while there were
no significant changes in circulating surface mem-
brane immunoglobulin positive B lymphocyte num-
bers. There are a number of possible explanations
for this apparent paradox but one of interest is the
possibility that gold salts have a selective suppres-
sive effect on the B subpopulation that produces RF
(e.g., CD5 positive B lymphocytes). This possi-
bility is currently under investigation.
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