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Serum immunoglobulins in patients with carcinoma
of the oral cavity, uterine cervix and breast
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Summary. Serum immunoglobulin levels (IgG, IgA, IgM,

IgD and IgE) were estimated in 196 patients with carcino-
ma of the oral cavity, 172 patients with cervical cancer and.

166 patients with breast cancer. The values were compared
with those of 50 patients with benign lesions of the breast
and cervix and 100 healthy adult controls. Only the serum

IgE levels were found to be elevated in the benign group. -
Serum IgA;, IgD and IgE levels were found to be elevated .
in all the three types of cancers and the levels were found .

‘to’increase with clinical.stage. In carcinoma of uterine cer-
vix IgG levels were also found to be elevated. Immuno-

~ globulins A and D returned to normal after clinical cure’

whereas IgE remained slightly elevated. IgD and IgE re-
__mainf.'_,d.hig_hv in patients-who had residual cancer.
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Introduction

Of 3300 néw cancer cases registered pér year at the Re- .

gional Cancer Centre, Trivandrum, 27% are affected with

oral cancer, 14% with cervical cancer and 7% with breast

cancer [15]. Thus these are the three most common cancers
seen 1n this region. |

Cell mediated immune - responses are the major defence
"mechanisms against tumour cells both in animals and iIn
human [5]. Thistwas shown to be true in oral cancer [12],

. and 1 many other types of cancers [13]. Even though the E
presence of cytotoxic antibodies has been described, the

humoral immune system has generally been described as
interfering or blocking in nature [6, 8]. However, the cell
mediated and humﬂral responses are interdependent m‘}
each other [2]. *

Pathological processes m tissues and organs usually

produce tissue damage with a: .concomitant release of pro- .
teins into the eirculation. The immunoglobulins play an

important role:in the inactivation and neutralization of
these antigens. Hence the 1mmunmglmbulms continue to be
the subject of intensive investigative interest. Serum immu-
noglubjin levels are used as parameters to assess the status
~of humoral immunity in cancer patients, but reports are
- contradictory. Serum IgA and IgE have been reported to
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- ot the oral.cavify,
cervix and 166 patients with carcinoma of the breast. None
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be increased-in squamous cell carcinoma of oral cavity [4,
19], but others-have reported a rise in IgA and IgM [9].
Similarly; contradictory results have been reported regard-
ing immuhoglobulin levels in CﬂFEiI’lea of the cervix [I,
22], and 1n breast cancer [14, 16, 21, 25].
" Most of these:studies included E-Iﬂ}" a few patients and

.no attempts_were made to correlate the clinical stage with

the serum 1mmunﬂglmbu]m levels. Hence the present study
was ‘'undertaken to discover any alterations in serum im-
muncaglobulm levels in carcinoma of the oral cavity, breast
and cervix and whether this was of any prognostic signi-
ficance. | ~ .

Materials and methods

The study was conducted on 196 patients with carcinoma
172 patients with cancer of the uterine

of the patients received any treatment prior to the study.

-Also included in the study were 32 women with mild to

moderate dysplasia of the uterine cervix and 18 women

‘with mammary dysplasia. Some 60 healthy males and 40

healthy females from the Medical college campus served
as controls. The controls were in the age group 25 to 50 ye-

ars and the pduents“"between 30 and 60 years. The age and

sex distributiorr of the subjects are given in Table 1. All the

-subjects were screened to exclude any previous history of

asthina or allergy and subjects with parasitic infections
and eosinophilia were also excluded. A total of 67 patients
who-were. ctinically cured after surgery and/or radiother-
apy :ani.’:] 23 patiénts who had residual lesions were avail-
able for ﬁ:lllﬂw-up studies 6 months after therapy. None of
the subjeets had an’¥ liver involvement as revealed by clini-

- cal,~biochemieal> and biophysical investigations. Venous
* bload {5 ml} was collected from all subjects, the serum sep-
. arated, divided into aliquots and stored below —20 °C.

All estimations were done in duplicate and the mean va-
lue5 taken. The IgG, IgA, 1gD and IgM were estimated us-
ing single radial immunodiffusion plates and IgE was esti-
mated by Enzyme Linked Immunosorbent Assay (ELISA)
[7. 26] (Test kits, Standards and reference sera were suppli-
ed by Kallestad Laboratories Inc. USA). Statistical analy-
sis of the results was performed using Student’s ftest. In
all cases the values of cancer patients were compared with
those of the normal control subjects.



Table 1. Age and sex distribution of subjects

Control Benign Benign Oral cancer Cervical Breast
uterine breast cancer cancer
Males Females lesions lesions Males Females
No. of subjects 60 40 32 |8 123 (i 166
Age In years 35.4+£6.4 36.8£7.5 40.7£8.6 43.5£6.9 474+11.2 49.6+93 442+109 46.8+12.1
(mean = SD)
Table 2. Serum immunoglobulin values in patients and in control groups
Subjects 1gG mg's [gA mg’e [eM mg% [gD mg's IgE ng%
Normal controls
(n = 100) 1521.4+372.70 206.5+£31.17 127.24+37.39 4.06 +£3.91 0.35+8.42
Benign lesions of breast ¥
(n = |8) 1408.1 +307.53 208.4+35.43 130.3+39.17 4.25+3.87 13:67 £ 11.82
Benign lesions of cervix ¥
(n = 32) 1574.6 = 345.62 237.6+41.80 124.5+41.43 3.98+2.96 15.42 +10.65
Oral cancer * % * * %
(n = 196) 1489.7+411.26 307.8+56.37 119.9 +44.08 6.21 +4.92 45.86 +27.96
Cancer of uterine cervix = * ¥ * * %
(n = 172) 1687.8 £381.62 339.41 +£58.2 133.84+50.54 8.45+6.07 87.24+49.17
Breast cancer ¥ ¥ ¥ %
(n = 166) 1465.6 £421.36 284.3+61.23 124.6 +53.27 7.944+5.82 65.38+31.36
All values are mean + SD, n stads for number of patients
= P<0.0]
= P<0.001
Comparisons were done with values of normal controls
Table 3. Changes in immunoglobulin levels in cancer patients in different clinical stages
No. of Stage Immunoglobulin levels
patients
leG mgh [gA mg' [gM mg’o [gD mg% [gE ug
= S
26 I 1471.3 +366.45 2240 +56.45 131.3+27.24 4.65+3.09 20.78 +£19.64
ks 5 ¥ %
E i 82 11 1478.7+405.36 239.7+£59.12 125.4£30.18 5.0244.75 34.26+24.15
o3
E 2 = x . S
E E 51 11 1497.8 +414.27 297.4+61.91 139.9+41.53 6.87 +4.89 49.16 +29.76
- * X * ¥k * %
37 IV 1431.8 £385.58 335.9+68.42 120.7 £29.54 7.95+6.05 53.41+£32.46
* * ¥
_ 12 | 1594.4 +305.17 228.3+43.83 124.1+31.64 536 :4.13 57.51+27.18
B .5
;.:'-: * ok “ % %
E 3 76 [ 1641.4+371.22 257.24+40.75 129.8 £39.13 7.08 +4.96 69.61 +30.55
% E i ¥ ¥ ¥ % ¥ ¥
52 64 1 1694.3£439.74  331.8469.96 138.1+43.76  7.86+5.65 88.17 +39.96
-
* * * ¥ ¥ * ¥ *
20 | A 1721.2+468.87 359.12£62.25 136.5+41.82 95+8.14 99.75+48.83
L5 - ¥ X
= 8 1 1453.54548.27  219.2+51.85 127.8 £ 54.12 4.41+5.12 31.14+23.46
E * % ¥ ¥ *
2 61 [ 1461.6 £391.18 249.7+60.36 119.7£37.43 5.98 +4.80 43.61 +29.33
E * ® ¥ ¥ : B
ta 57 [11 1473.4+308.81 291.6+61.97 131.8+60.54 7.64+5.62 66.32 +32.65
L
E * * x X - S 3
= 40 IV 1484.8 +412.24 322.6+69.53 120.5+42.18 8.58 +6.85 72.80+33.72

All values are mean + SD
(Comparisons were done with the values of normal control subjects)

¥ = P<00]l: ¥ ¥« = P<(0.00]
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Table 4. Effect of treatment on serum immunoglobulin levels

Group of subjects 1gG mgo [eA mg [gM mg IgD mg’ IgE ughe
Patients 6 months after surgery and/or *
radiotherapy and clinically cured 1485.8 £427.96 218.7+50.45 121.5£34.71 4.75+2.98 14.66 +9.54
(n = 67) (1497.7+450.85) (277.9£53.74) (124.3 £38.72) (7.01£35.95) (57.89+£43.42)
Patients still receiving chemocherapy ¥ * ¥ ¥ % ok

and having residual lesions 1508.7+318.32 298.4+39.16 117.6%+32.04 8.06+6.33 72.82+31.14
(n = 23) (1541.4+392.82) (311.7£43.63) (120.5+38.72) (9.46 £ 7.58) (89.64 £ 52.63)
Normal healthy controls

(n = 100) 1521.4x£372.70 20653117 127.2x37.3Y 4.06+3.91 935+ 842

n = number of subjects

All values are mean = SD
¥ = P<0.01

¥ % = P<0.001

The figures in paranthesis indicate the Ig levels of the same group of patients at the beginning of the study

(Comparisons were done with values of normal control subjects)

Results

The results of the investigation are given in Table 2. It can
be noted that in benign lesions only IgE showed a signifi-
cant rise compared to normal controls (P<0.01). Serum
1gG was normal in carcinoma of the breast and oral cavity
whereas in carcinoma of the uterine cervix it was found to
be elevated (P<0.01). IgA and IgE were significantly ele-
vated in all the three types of cancers (P<0.001). There
was no difference in serum IgM levels in any of the pa-
tients. The rise in IgD was significant in carcinoma of the
uterine cervix and breast (P<0.001). The changes in serum
immunoglobulin levels in cancers at different clinical
stages are shown in Table 3. The rise in serum [eG was
significant only in cancer of the uterine cervix, and that
from stage 2 onwards. IgA and IgE were significantly ele-
vated in all patients and in all stages (< 0.001), IgM was
unaltered in all stages whereas IgD was found to be elevat-
ed significantly in stages 3 and 4. The changes in serum
immunoglublin levels with regard to cure of the disease are
given in Table 4. The patients who were clinically cured
showed a rise only in IgE fractions whereas the patients
who were still receiving chemotherapy had very high levels
of IgA, IgD and IgE (P<0.001).

Discussion

The present study clearly indicates that there are eleva-
tions in the levels of serum immunoglobulins in carcinoma
of the oral cavity, breast and uterine cervix. A rise in ser-
um IgG in patients suffering from carcinoma of the uter-
ine cervix was reported as early as 1971 by Vasudevan et
al. [22], and repeated by others [1]. Our findings are in
agreement with their reports. We observed a significant
rise in I1gG in stages 3 and 4 of cervical cancer and the va-
lues were found to increase as the stage of the disease ad-
vanced. The high IgG levels in carcinoma of the uterine
cervix may be due to the high incidence of anti-viral antib-
odies in these patients [10]. The levels of IgG in oral and
breast cancers have been reported to be normal [9, 16, 19],
elevated [1, 3] or even decreased [18]. We observed no
change in the serum levels of IgG either in oral cancer pa-
tients or in breast cancer patients at any stage.

Elevated levels of IgA have been reported in breast
cancer [4, 11, 14, 18] in oral cancer [9, 11, 19] and 1n car-
cinoma of uterine cervix [1, 4, 11, 22]. We observed elevat-
ed levels of IgA in all types of cancers and in all stages.
The levels of IgA were found to increase with advance in
clinical stage. The IgA level thus seems to be a good 1ndi-
cator of the clinical status of the patient, as it returned to
normal in patients who were clinically cured and remained
elevated in patients who were still receiving treatment.

Serum IgM levels have been reported to be elevated 1n
oral cancer [9]. But we observed no change in the IgM
fraction in any of the cancer -patients, which is in agree-
ment with most previous reports [1, 11, 16, 19].

Serum IgD levels have been reported to be decreased
in breast cancer [14] and unaltered in oral cancer [19],
however we observed an elevation in serum IgD levels in
all types of cancers especially in stages 3 and 4. The serum
gD levels remained elevated in patients with residual dis-
ease. but the values returned to normal, in patients who
were clinically cured. No studies were conducted in the
earlier reports with regard to immunoglobulin levels n
treated patients.

Very few reports are available regarding IgE levels in
cancer patients. A rise in serum IgE in oral cancer was re-
ported earlier [17, 19, 20], but no change was observed in
breast cancer [16]. We observed elevated IgE values in all
types and stages of cancer. This rise in IgE may reflect a
defect in cell mediated immunity [24]. Further, we ob-
served that the IgE levels were very high in patients with
residual lesions.

We have included a large number of patients in all
groups. No studies have previously been reported with re-
gard to immunoglobulin levels in cancer patients receiving
therapy. Our study clearly indicates the usefulness of IgA,
gD and IgE especially for the prognosis of cancer. These
three immunoglobulins were found to increase with pro-
gression of the disease, and to return to normal after clini-
cal cure. Of these, IgA seems to be more promising as the
rise always corresponded with the clinical staging and the
results obtained by various groups seem to be the same.
We feel that immunoglobulin levels together with the high
affinity rosette forming cells as reported elsewhere [23],
will serve as good markers for diagnosis and prognosis of
cancer.
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