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Abstract To monitor the extent and the duration of lymphocyte subset changes in patients with thyroid carcinoma

undergoing therapeutic '*'I administration, the percentage of lymphocyte subsets were serially analyzed before and

after '*'I treatment. In patients who received 1850 MBq of '*'I for ablation of thyroid remnants, only for NK cells and

B cells showed a significant reduction. In patients received 3700 MBq of 1311 for treatment of local lymph node me-

tastases, NK cells, B cells and CD4+ were found decreased. In patients received 7400 MBq of '*'I for treatment of

distant metastases, NK cells, B cells and CD4+ and CD8+ were all affected. However, there is no significant reduc-

tion compared to the baseline in the percentage of ail lymphocyte subsets three months after 3! treatment. The re-

sults show that the sensitivity of lymphocytes to "' internal radiation depends upon lymphocyte phenotype and

l]Il

activity. The immunosuppression effects are temporary and reversible.
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1 Introduction

Radioiodine therapy is widely used in the treat-
ment of thyroid cancer and toxic goitres. Literature
about the effects on the lymphocyte subset modifica-
tions in cancer patients undergoing iodine-131 treat-
ment is scarce.'"” Changes largely similar to those
observed after external radiation therapy for cancer
were reported in patients with toxic or atoxic nodular
goitre receiving from one to three doses of 300-550
MBq of 'I. At 6 weeks after B therapy there was a
small but statistically significant increase of the fre-
quency of T cells. This was essentially due to an in-
creased proportion of CD4 T cells. B treatment also
decreased the capacity of lymphocytes to secrete im-
munoglobulins (Ig).[‘” It is suggested that blood lym-
phocytes passing through the continuously irradiated
gland are damaged mainly by beta-rays from By,

Changes in lymphocyte subsets in patients with
thyroid carcinoma who received Bl for diagnostic
and therapeutic purposes were evaluated.™” The aim
of this study was to monitor the extent and the dura-
tion of lymphocyte subset changes in patients with

thyroid carcinoma undergoing therapeutic "' admin-
istration.

2 Experimental

One hundred and two patients with thyroid car-
cinoma after total or near total thyroidectomy were
entered in the study. There were 33 women and 69
men, with an age range of 24—72 years (mean + SD:
43 + 6). Pathological diagnosis found papillary carci-
noma in 61 and follicular carcinoma in 41 patients.
Patients were divided into three groups. Group A pa-
tients received 1850 MBq of 131 for ablation of thy-
roid remnants, while group B patients received 3700
MBq of 1311 for treatment of local lymph node metas-
tases and group C received 7400 MBq of P11 for
treatment of distant metastases. All patients were pre-
pared either by waiting 30 days after their surgical
thyroidectomy (group A) or by discontinuing
L-thyroxine for 30 days prior to 311 administration
(group B and group C). All patients were asked to
follow a standard low-iodine diet beginning 10 days
before the "'I administration. L-thyroxine was re-
sumed after radioiodine administration.
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Serum free triiodothyronine (T3) and thyroxine
(T4), thyroid-stimulating hormone (TSH), thy-
roglobulin (Tg), and the percentage of B (CD19) and
T (CD3) lymphocytes, NK cells, subsets CD4, CD8 in
peripheral blood were serially analyzed 1 day before
B3I administration and 7 days, 1 month, 3 months af-
ter iodine administration. Ten euthyroid volunteers
served as a control group for lymphocyte subset val-
ues. Patients underwent a complete clinical examina-
tion on the days when blood samples were drawn. In
particular they were carefully evaluated for any sign
of infection.

3  Results and discussion

3.1 Lymphocyte subsets

Comparing the baseline lymphocyte subsets of
the whole patient group (A+B+C) with the control
group, only NK cells showed significantly higher lev-
els in patients than in controls ((19.624.1)% vs
(15.8+£3.4)%, P<0.05). Among group A, B, C, only the
percentage of NK cells in group C was markedly
higher than group A and group B before the admini-

stration of 'L,

NK activity has previously been reported to in-
crease in the postoperative period in patients with co-
lon carcinoma.'® Whether the hypothyroid state or the
cancer condition may be related to an increase in NK
cells is controversial as conflicting data have been
reported in the literature,m and little is known about
the relationship between thyroid hormones and NK
cells in humans.®

In group A, significant changes after radioiodine
administration were observed only for NK cells and B
cells, which showed a significant reduction 7 days
after *'I treatment (Table 1).

In group B, a decrease in the percentage of NK
cells at days 7, 30 was observed, while a significant
decrease in the percentage of B cells was only ob-
served at day 7. Among T cells, a reduction in the
CD4+/CD8+ ratio resulting from CD4+ decrease at
day 30 was observed (Table 2).

In group C, patients showed a decrease in the
percentage of NK cells and B cells at days 7, 30.
Among T cells, reduction in the
CD4+/CD8+ ratio resulting from CD4+ decrease and
CD8+ increase at day 30 was observed (Table 3).

a marked

Table 1 Changes in lymphocyte subsets after 1.75GBq '*'I treatment in group A (xs, n=8)

CD8+ (%) CD4+/CD8+

Time NK cell (%) B cell (%) T cell (%) CD4+ (%)
1 day before treatment 18.3+2.3 11.2+2.1 65.1£6.7 36.2+4.6 28.4+4.9 1.3+0.4
7 days after treatment 12.8+¢1.9, P<0.05  8.2+1.6, P<<0.05 712473 43.6+3.8 30.4+5.6 1.440.3
I month after treatment  17.3+2.4 10.9+1.5 68.6+5.9 40.7£3.5 28.5+4.2 1.540.5
3 months after treatment  20.1+2.6 10.1+2.1 66.3+£5.5 37.6+4.6 30.1+4.8 1.320.2
Table 2 Changes in lymphocyte subsets after 3.7GBq B treatment in group B (x+s, n=43)

Time NK cell (%) B cell (%) Tcell (%) CD4+ (%) CD8+ (%) CD4+/CD8+
1 day before treatment 19.5+2.6 13.2+1.3 65.2+7.3  39.2+43 27.443.7 1.4+0.5

11.2+2.1 9.6+2.4 73.3+£7.8 40447 323443 1.320.2
7 days after treatment

P<0.01 P<0.05

12.542.5 13.7+3.0 69.845.7  30.1£29 37.5+4.6 0.8+0.3
1 month after treatment

P<0.05 P<0.05 P<0.05
3 months after treatment 18.8+3.2 11.62.1 66.4+64  36.4+3.5 30.3+4.1 1.2+04

Table 3 Changes in lymphocyte subsets after 7.4GBq 1311 treatment in group C (x+s, n=51)

Time NK cell (%) B cell (%) T cell (%) CD4+ (%) CD8+ (%) CD4+/CD8+
1 day before treatment 24.3+2.6 12.12.0 60.6+5.3 35.6+4.2 26.1+2.5 1.4+0.4

16.7£2.8 9.5+1.3 67.0+6.2 36.4+4.7 30.8+4.3 1.2+0.1
7 days after treatment

P<<0.05 P<0.05

17.2+3.4 9.2+].8 68.1+7.5 25.14£3.6 40.6+4.4 0.6+0.2
1 month after treatment

P<0.05 P<0.05 P<0.01 P<0.05 P<0.01
3 months after treatment 21.14£3.2 12.6+2.3 62.2+4.6 32.1+3.9 302434 1.140.3
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NK cells and B lymphocytes were the most ra-
diosensitive cells. The NK cells reduction was ob-
served in each group, even if at different times. This
finding indicates that even relatively low therapeutic
11 activity may affect the NK subset. NK cells are
involved in the immune response against viral and
tumor antigens. Despite convincing evidence from
animal studies, the role of NK cells in the immu-
nological surveillance against cancer in humans is not
clearly defined. As NK cells are involved in the im-
mune response against tumor cells, their reduction by
BII radiation therapy may pose additional risks for
patients with thyroid cancers who undergo repeated
radioiodine treatments. B-cell
marked and becoming evident early after irradiation.
These results are in line with what is known about
lymphocyte behavior after exposure to external ioniz-

lymphopenia was

ing radiation.!""""* T cells are more radioresistant than
B cells.

In all patients there are no significant reduction
compared to the baseline in the percentage of B and T
lymphocytes, NK cells, subsets CD4, CD8 and
CD4+/CD8+ ratios three months after ™*'I treatment.

3.2 Hormonal status and clinical evaluation

Mean values of FT4, FT3 and TSH did not differ
significantly between the three groups throughout the
study. No signs or symptoms of infection were re-
corded in all patients at the scheduled follow-up ex-
amination time. The changes observed in lymphocyte
subsets did not have any clinical impact.

4 Conclusion

In DTC patients, the sensitivity of lymphocytes
to the effects of iodine-131 internal radiation largely
depends upon lymphocyte phenotype and B activity.
NK cells and B lymphocytes seem to be the most ra-

diosensitive cells. At higher '*' activity B and T lym-

phocytes, NK cells, subsets CD4, CDS8 are all affected.
However, these changes do not result in clinically
relevant immunosuppression. The immunosuppression
effects caused by "' are generally temporary and re-

versible.
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