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Delayed type hypersensitivity -to Old Tuberculin in patients with
cervical cancer has been studied. A depression in both incidence and
intensity of hypersensitivity of this type is found in thein. The depression
seems related closely to the -clinical staging and presence of lymphatic
metastases. It becomes more evident in those suffering from- recurrent
lesion or under irradiation therapy. The underlying mechanism is still
_obscure though many authors - have suggested that it may be due to an
immunological defect. Whatever it may be, once the immunclogicat
response is impaired, it seems to persist. even after successful surgical
removal’ of the primary tumor. Therefore, a certain immunotherapy

might have some place in '_the treatment of the malighant disease.

The .essential nature of delayed type
hypefsensitivity is generally believed to be a
reaction between antigen and sensitized lym-
phocytes which,. in turn, play an important
role in the cellular’ cemponent of “immunolo-
gical defense mechanism. There are a wide
variety of -antigens, including. bacterial,
fungal, protozoal, viral or even chemical
substances, which ‘are capable of producing
reaction of this type. Tuberculin pr'ofein is
one of the most classical antigens. It has
been known for a long time that a suppression
in Tuberculin redction’ may occur in éancer
commonly

_patients. The suppression  is

regarded as being related to the accompany-

ing debility, rather than _to_malignant tumor.

itself. However, some authors(:#%® have
offered an attractive proposition thata speciﬁc
immunological depression may be responsible
for the suppression of the hypersensitivity.
The purpose -of the present program is to
study the delayed type hypersensitivity to
Tuberculin in patients with cervical cancer

of the uterus. A brief review . of the litera-

ture is also presented.
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MATERIALS

Controls: 14 healthy young nurses who had
had B.C.G. vaccination® in. childhood and 74
women with ‘benign lesions (e. g.," cervical

erosion, myoma, prolapse of the uterus,

-adenomyosis, sterility, ovarian cyst, condy-

‘loma, etc.) were‘subjected, to a Mantoux test.

None of the 74 women have a history or

roentgenological evidence of active pulmonary

"tuberculosis and -all. of them had a cervical

biopsy and were found to.be free from cancer:
of the cervix. Of these, only two had had.
B. C. G. vaccination in childhood..

Cancer patients: Mantoux test was carried
out before therapy in 46 (38 primary disease and
8 recurrences), during the course of irradia-
tion therapy and/or chemotherépy in 15, and
after therapy (all but 3 had radical surgery)
in 102 women. The general condition of these
women was little affected with the exception
of a Stage IV patient with lung metastasis
and 4 patients with recurrence. = Active pul-
monary tuberculosis was found in a Stage 0

patient tested before surgery.’
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METHOD
' 0ld Tuberculin of 10 T.U. was used as'the
intigen. It was considered pfeferable to
 P.D. in the present study since ouriprimary
3 ncern is the de'ayed type hypersensitivity
tself, and not the specificity for past tuber-
-ulous infection, 0.1 cc of O.T. was injected

tradermally into a forearm. Reading was.

taken from 48 to 72 hours later. Erythema -

Jor® infiltration larger than 10.mm in
iameter was taken as a positive response.
RESULTS
berculin reaction in. contreols: Of 14
ealthy nurses who had had B.C.G. vaccina-
jon, 12 or 85.7% showed positive reaction.

O.G. China

~Of 74 wome<n.with bénign lesions, 55 or 74.3%

showed positive reaction.

Tuberculin reaction in cancer patients: A

. depression of Tuberculin reaction was de-

monstrated in cancer patients.whether they

‘were submitted to the test before, during or

after the treatment. The depression was mild
in.38 primary cases, of whom 23 or 60.5%
gave positive response (x* = 2.26, p = 0.137).
A highly significant depression was found in

the post-treatment " group where 55 or 53.9%

of 102 women showed positive response (x*=

7.6,- p=0.006). In 8 recurrent cases and 15

" cases receiving irradiation and/or - chemo-

therapy, a marked depression to 252 and

202 was noted respectivély.

Table I. Suppression of Tuberculin reaction in cancer patients

Category of patients

Numbet of cases

Positive reaction %

-'-H‘althy nurses ’
- Women with benign lesions
'Cancer patients

~ before therapy

-after therapy

:‘, under therapy

recurrent

14
74

38
102
15
8

85.7
74.3

60.5
539
20.0
25.0

activity to different strenzth of antigen:

0 a limited number of subjects who showed:

2 ‘tive-~reaction to Tuberculin of 10 T.U,,
cond test utilizing Tuberculin of 109 T. U.
:antigen was carried out to see their re-
mses. Of 6 controls with negative reaction,
or 66.725 responded with 100 T.U. whereas
y 10 or4 5.425 of 22 cancer patients with
‘gative reaction responded with 100 T.U.

3

DISCUSSION

: It has been known for a long time that
fe is-a suppression in delayed type hyper-
itivity in cancer patients since the first

iption by Jousset®) in 1926. However,

I a thorough review of the literature, we °

found that there is no general agreement as °

yet (Table II). Some®:.18.1) claim. that the

“depression occurs only in advanced or ter:

‘minal patients and some( insist it is present

even in early cases. Fairley and Matthias®
have reported. 27.5%5 of reticulosis, 422 of
carcinoma and 712 of controls responded to
10 T.U., whereas 2524 of reticulosis, 402 ‘of

carcinoma and 1725 of controls failed .to

respond to 10 T.U. but still could respond °

to 100 T.U. The results of the present study
reveal that the delayed type hypersensitivity
in cancer patients "is depressed in both
incidence and intensity."

Apparently, there are many factors which
might influence the delayed type hypersen-

e
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Table II. Review of.the literature

&

Authors Category of patients Nuxcr;t;:g o f%sgl/g)zﬁ :
Renaud (1926) Early cancer 32 68.8
_Advanced cancer : 18 0
Fairley, Matthias (1960) ~ Control 116 88
Carcinoma 43 82
Reticulosis 138 55
Lamb, Pilney, Kelly and Control 208 52
Good (1962) Carcinoma in good condition. 34
Carcinoma in poor condition _ 9
Graham, Graham (1964) Control '30-40
Cervical cancer St. I 25
Cervical cancer St. I 18
Cervical cancer St. I, IV 14
Hughes, MacKay (1965) Control 122 81
: Cancer 122 52
Ashikawa et al (1967) Control 356 69.1
Cancer (terminal) ! 325 325
" Israel et al (1967) Control ,(Coury’s)_ ! 78-91
Cancer before therapy 80 57.5
Cancer ‘after therapy 50 40
'Rieche. Bacigalupo (1968) Breast capcer early 65 74
Breast cancer late 55 40 ‘E

sitivity to Tuberculin. Hinshaw®, in his
monograph on diseases of the chest, has

listed several conditions in which anergy

~ may occur. These conditions are; (1) over-

whelming tuberculosis, (2).acute febrile and
exanthematous -diseases, (3) sarcoidosis, leu-
kemia or lymphoma, (4) prolonged treatment
with anti-inflammatory drugs of cortisone
type and (5) conditions of marked debility,
including malnutrition and senility. Factors
such as age, general condition, surgical
stress, extension of the lesion and histo-
logical types will be discussed here.

Age: Johnston et al*® have pointed out
that there is a progressive decline in Tuber-
culin sensitivity in old aged people in terms
of incidence and intensity of the reaction,
probably due to nonspecific senile loss in skin

reactivity(!®. In the present series, no definite

correlation was confirmed between- the age f
and the response in both control and cancer
groups (Tables IIT and IV).
Table III. Factor which might influence 4
Tubgrculin reaction: 1.. Age of

cancer patients ‘prior to

therapy
Number Positive reaction
Age of
patients No. %
31-40 9 4 | 445
s50 | w2 | 11(13) | 647 (619
51-60 6(10)| 3 50.0 (30.0)
61-70 5 4 g0
71- 1 s .100.0 1
Mean: 47.3 | 38 (46) | 23 (25) | 605 (543

N. B. Figures in parenthesis indicate numbe€
including recurrent cases

=iad8




- Table IV. Factor'which rriight influence
Tuberculin reaction: 1.. Age of

. cancer patients after therapy

5 ‘No. of Pbsifive reactibn
g_e CaseS. No. %
FADIVRLT NS
-30 2 1 50.0
31-40 | 21 | 17 80.9
41:50 | 49 | 27 55.1
51-60 21 6 28.6
61-70 . 9 \ 44.4
Mean: 47.6 | 102 \ 55 ) 53.9

General condition: The fact that a more
evident depression occurs in advanced cancer

‘cases, naturally leads one to the view _that

Delayed Type Hypersensitivity to Old Tuberc\:ulin
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the depression is attributed to the accom-
panying debility of the patients rather than

to the tumor itself. Lamb et al@® have de- -

. scribed that a patient was anergic only very

infrequently when in good condition, but was

. _aﬁergic in relatively high frequency when in.

poor condition (Table II). On the contrary.
Levin ef alt® have recorded normal résponse
in patients of debilitating, non-caﬁcerous
diseases. Lytton et al! have reported that
response of patients with malignant disease
to tetanus toxoid was impaired but was not
related to the general physical condition or
to advancing ages. Most patients of the
present series are in good health; 4 of 8
patients suffering trom -recurrence were in

poor condition (Table V).

" Table V. Factor which might influence Tuberculin reaction: 2. General condition’

Case Age .Site of recurrence General condition | Tuberculin reaction
1. Renn HY 55, Pelvis good -
2. Chen LHM 44 Urethra good ‘ +
3. Cheng CI. 48 Rectum good -
4., Chen C 48 Pelvis " good - ok
5. Wu MH 4 Abd. wall - poor e
6. Wang TC 54 Lung poor -
7. Lin HPY 52 Lung poor ‘ —
8. Chen Ly 53 Intestine poor -

" No difference in incidence of anergy was
noted between those in good condition and
The 5th case, Wu

MH who was in cachectic state with uremia,

those in poor condition.

gave a positive reaction until one week before
her death.-

Surgical stress: In order to see whether
great stress of extensive radical operation
might have a temporary suppressive effect
on the patient, in 19 patients Mantoux
test was carried out before and after opera-
tion. The skin response was unchanged in
about half of them, suppressed in 26.37% (one
turned into ﬂegative}, and intensified in the

remaining 21.12%6 (Table VI).

perative group, correlation between.reactivity

In the posto-

and postoperative years was studied but no
positive correlation was found (Table VII).
This result is consistent with that of Hughes
and MacKay(™ who- have fbund that the
reaction is essentially the same for those
tested preoperatively and postoperatively
in both controls and cancer patients; in
10 patients who had tests before and after
operation, they have observed only a minor
difference in the over-all incidence of anergy,
but they did not mention the change in reac-

tivity in individual cases. They have descibed

cent - . Band
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Table VI. Factor whith might influence Tuberculin r‘wgtion’: 3. Surgical stress

Change in response Histological diagnosis Stage - Lymphndde

Intensified 21.1% Epidermoid Y SRR e
Epidermoid 1 0/23
Epidermoid e | - 0/39
Adenocarcinoma ° Iob 3/27

Suppressed 26.3% Epidermoid I . 0/31 .
Epidermoid ) ' ' 11/29
Epidermoid Ila : 0/36
Epidermoid b 0/33
‘Epidermoid Tb | 0/34

Remain unchanged 52.6% Epidermoid I 0/40
Epidermoid I 0/50
Epidermoid . ‘Ta 0/36
“Epidermoid b 3/33,
Epidermoid b . 1/42"
Epidermoid b 1/37
Adenocarcinoma ;- N 0/37
Adenocarcinoma’ I\ 2/33 -
Epidermoid v . h 1/48
Epidermoid 1\ ’ -

Table VIi. Factor which might influence Tuberculin reaction: -3. Surgical stress

Positive reaction

" Time interval (year){ =~ Number of cases: :
. : No. 1 %

= 47 24 e 511
1-2 22 10 1 455
2-3 : 12 9 : 75.0 .
3-4 8 4 50.0
4-5 6 750
5 5 2 400

two cases in whom Tuberculin response has
become strongly positive after surgery. We
hesitate to agree with their hasty conclusion
that the depression in immune mechanism
may be révérse_d : bf successful curative
surgery.

Extent of the lesion: Most authors believe
the depression in delayed type hypersensiti-
vity occurs only in advanced cancer patients
(Table II). Nevertheless, Hughes and Mack-

ay(™ claim that such depression can be ob-
served .as well in early breast cancer; in their
series, 63% gave positive response in contrast
to 96% of controls. This is rather open to
discussion, since what they meant by ."earl'y
cases” actually consisted not only. of cases
with localized tumor, but also of cases with
regional lymphnode involvement. In - the
present series, as shown in Table VIII, the

depression in hypersensitivity becomes more

= 220'=
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evident as the clinical stage -advances;v66.6%
of cases of Stages 0 and I show po'sitive
reaction while 56.5% of cases of Stages II,
III and IV show positive reaction. Graham

and Graham® have also found that the

ﬁequency of positive~ Tuberculin test, in
cancer of the cervix, is lower and is inversely
proportional to the clinical staging of :disease
(Table II).

Correlation between .réactivity

0.G. China

and lymphatic metastasis has been studied
in the present series; of 38 cases tested before
therapy, 23 had radical operation with pelvic
lymphadenectomy, thereafter 9 of them had
lymphatic involvement, of whom only 44.422
gave positive reaction in marked contrzst to
71.4% of those without lymphatic metastasis
(Table IX).

Table VIII. Factor which might ipﬁuence Tuberculin reaction:

4. Extension of the lesion

Positive reaction
Clinical staging No. of cases :
. No. %
3 1 33.2
15 } 10 } 66.6
12 9 .75.0
Ia 8 6 75.0
Ib 7 3 42.8
23 13 56.5
I 4 1| g 25.0
v 4 3 v 75.07 -
controls’ ' 74 - 55 74.3

\

Table IX. Factor which might influence Tuberculin reaction: 4. Extension

of the lesion; lymphatic metastasis

Number of cases

Positive reaction

No. %
Before therapy
metastasis (+) -9 4 4.4
metastasis (—) 14 10 714
" After therapy :
metastasis (+) 19 8 421
metastasis (—) 83 47 _ 56:6
Controls . 74 55 74.3

Histological type of the tumor: Tuberculin
reaction seemed to be more suppressed in
case of epidermoid type (Table X). No con-
clusion can be reached before more data
. are collected. Israé_l et al® have reported
a more pronounced suppression of hypersepi-
tivity in patients with small cell carcinoma.

Irradiation and chemotherapy: It is well

known that X-ray, radium or anticancer drugs

—221—

‘which interfere with cell division would pre-

vent the development of delayed type hy-
persensitivity®, Of 12 patients -receiving
irradiation therapy with radium or Co®,
only 2 or 16.6% gave positive reaction. Nei-
ther of the 2 patients who had irradiation
and chemotherapy showed positive response
(Table XI). Inanimal experiments, it is well
proven that the depression of delayed type
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; Table X. Factor which might influence Tuberculin reaction: 5. Histological types

Positive reaction

Histological types No. of cases oy ‘ .%

Before therapy a
Epidermoid ca. 33 19 57.9
Adenocarcinoma 3 ' 100.0
Adenoepithelioma 2 1 50 ¢

After therapy '
Epidermoid ca. 97 - 52 53.6
Adenocarcinoma - 4 75.0
Mixed tumor : . 0 0

Table XI. Factor. which might influence Tuberculin reacfion: 6. Effect of

irradiation and chemotherapy

Category of patients No. of cases

Positive reaction

No. %
Before therapy - ‘ 46 22 X 54.3
Irradiation 12 \ 16.6
Chemotherapy 1 100.0
0

Both : . 2

hypersensitivity can be produced by chemo-
therapeutic drugs by inhibiting the differentia-
tion of small lymphocytes into immunoblasts,
by interfering with the - contact of antigens
- with mastcells or by inhibiting the DNA
synthesis®). However, in clinical study,
Rieche and Bacigalupo®® have refuted this,
claiming that 11 of 15 patients who under or
after chemotherapy showed positive reaction.
Isragl et al® also emphasized that che-
motherapy had little effect on the delayed
type hypersensitivity; after chemotherapy of
2-21 months’ duration, 15 remained positive
and 8 remaired negative. Blomgren et al®
and Hersch ¢t al® have demonstrated that
humoral immune mechanism is more affected
by chemotherapy than cellular.

Mechanism of depression in delayed type
hypersnnsitivity: It has been a subject of
discussion for many years as to why such

depression is present. Rieche & Bacigalupo®®

have reported a suppression to 40% in late
stage breast cancer and considered that this

might be related to the elevated level of serum
corticosteroids usually found in these patients.
Hughes & MacKay( have suggested that fhe
early depression is due to a specific immuno-
logical depressiom. They- thought thjs might
be caused by the uptake.by the tumor of
some essential metabotite of lymphoid cells,
or the tumor might produce a substance
which depressed the lympho-reticular system.
Another interesting explanation suggested.
by them =& an antigen competition hypo-
thesis. The patient may be responding ' s0
well to a cancer specific antigen in the tumor
that he is unable ‘to respond adegtately to
further exogenous stimulation. Graham and
Graham® have suggested that a ‘“‘tolerance’
agent” might be present in cancer patients,
by demonstrating patients’ toleramce to

homotransplanted tumot or normal tissue;

C— 222




_ancerous tissue implanted in normal volunte-

‘v, is prombtly rejected within 7-10 days, rarely

survives more than 2 weéks, but-in 44 to 150

- patients with primafy cancer of the cervix,

. in homotranéplants are tolerated for more

, han 2 weeks. Sekiguch e# al®® have

demonstrated, in animal experiments, some

ect in the immunological competence of

lymphoid cells from tumor bearing animals—

‘. transplantation of bone marrow cells

7 rom tumor bearing parents into F; bybrid

1ce induced higher grade of secondary dis

iase than that when the. grafted cells were
derived from healthy parents. With human
ymphocyts, Ricci et "al” proved. that the
mphocytes from cancer patients Were less
§sponsive in vitro to foreign antigen as
sompared with those from normal individuals.
Ashikawa ef @l have démonstrated a mark-
 - suppression of Tuberculin test in cancer
patients and that B.C.G. vaccination hardly
'cited a ﬁositive reaction in those patients.
_h the other hand, the humoral antlbody to
hosphatxde fraction of Tubercle bacdll was
detected in subnormal level and was capable
of increasing to a nearly normal level. with
B.C.G. vaccination. They concluded that’
ere is a dissociation between two types of
imunological reactions—humoral response
:d cell mediated one, and that the disso-
giation becomes more marked in the later
sourse of cancer.

Prognosis: Israsl ef al® have found that
‘jncer patients with negative Tuberculin
est had a worse prognosis than those who
ad positive reaction; of 19 patients with
gative reaction, 792 died within 6 months,
| contrast to 192 of 31 positive cases.
_ is is consistent with the result of Hugher
. MacKay(™ who have found 9 or 81.8% of
ead patients gave anergy while only 3 or
‘~. 2% of 9 survivors gave. negative response.
1 our clinic, it is a routine procedure to
1 ry out a Mantourx test on every patient

h cervical cancer before treatment, hence,

Delayed Type Hypersensitivity to Old Tuberculin
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the correlation between the d:layed type
hypersensitivity and the prognosis of the
patient will be clarified in 5 years.

CONCLUSIONS

A study of delayed type hypersensitivity
to Old Tuberculin in controls and cervical
patients has obtained results as follows:

1. A mild depression of Tuberculin was

" noted in cancer patients befo’re therapy,
of whom 60.52; gave a positive reaction
in contrast to 74.32, of controls. The
depression was more eminent in patients
after therapy (53.925) or under therapy
(20.026) or those with recurrent lesion
(25%).

2. The depression in rezctivity was also
noted; only 4542 of them responded with
100 T.U. in contrast to 66.7% of controls.

3. The depression seemed to be. related
closely to the clinical staging’ and presence
of lymphatic metest:.SIS 66.62 of early
cases (Strges O & I) and 56.5% of
advanced cases (Stages 1II, III & iV)
shcwed poitive response. 71424 of cases

. without lymphatic metastasis  gave
* positive response whereas only 44.42; of

those with ‘lymphatic metastasis did

SO.

“4.. The underlying mechanism of :the sup-
pression is obscure, however, once the
impairment is established, it seems to
persist evén- after a successful surgery.

Correction of such impzirment by a

certain immunotheraphy might contribute

to a better prognosis.
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