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Abstract

The aim of this study was to evaluate the variation in serum
alkaline DNase activity (SADA) as a means of therapeutic moni-
_toring in patients with head and neck cancer. Blood samples from
40 patients were collected before, during, and some weeks up to
months after therapy. A decrease in SADA during treatment was
usually associated with a primary clinical response, while no
decrease indicated non-response to therapy. In patients with
complete tumor regression the initial decrease of SADA was
usually followed by an increase exceeding the initial level. A
similar increase was not observed in patients with tumor progres-
sion.
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The present study proposes that variations in serum
alkaline DNase activity (SADA) can be utilized for the
early prediction of response to tumor therapy.

Previously published histochemical observations have
indicated that effective anticancer treatment induces typi-
cal variations in alkaline DNase activity. These studies
have shown that the activity of this enzyme is low or
absent in experimental and human malignant tumors
(1-3). After treatment, a histochemically detectable in-
crease in alkaline DNase activity has been observed in
tumors sensitive to therapy but as a rule not in the activity
of resistant tumors (4).

More recent clinical studies of different malignancies
(5-8) have shown characteristic SADA variations after
efficient treatment. SADA also appears to be promising
for early detection of occult recurrence in acute non-lym-
phoblastic leukemia.

The present study analyzes the value of SADA as a
clinical marker in patients with head and neck cancer.

Material and Methods

The study included 40 patients from three hospitals in
Belgium, at different stages of disease (Table). The diag-
noses were based on histologic and/or cytologic examina-
tions and the patients were treated with chemotherapy
and/or radiotherapy. )

The patients were treated with one of the following
protocols. The first was S-fluorouracil and and cisplatin.
Patients No 7, 8, 15, 17, 20, 22, 26-31, 34 and 35 in the
Table were treated with this protocol. The next protocol
included methotrexate-bleomycin-cisplatin (MBC) and
patients Nos 3, 9, 13, 19, 21 and 25 were treated with that
protocol. Frequency: recycle every 3—4 weeks. Out of 40
patients 14 had recurrent tumors (Nos 7, 9, 14, 15, 18, 22,
25, 26, 28, 32-34, 36 and 39). The rest had primary tu-
mors.

Serum samples from each patient were collected be-
fore, several times during and at the end of therapy (Ta-
ble). Five to 10 ml of blood were collected in tubes
without anticoagulants. After coagulation the blood was
centrifuged and the serum obtained was stored at —20°C.
Under these conditions, SADA is stable for more than 6
months.

For the biochemical detection of SADA a spectrophoto-
metric technique (9) was adapted (5). The amount of
oligonucleotides liberated during incubation was meas-
ured at 260 nm against a blank with addition of EDTA
which blocks enzyme activity. The intraassay and interas-
say coefficients of variation were 3.6 % and 8.5 % respec-
tively. The results are expressed in international kilo
units/liter (kKU/D).
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Table

Pretreatment and posttreatment SADA values in 40 patients with head and neck cancer compared to their clinical response to therapy

Phase [ Phase II
Pat  Localization Stage’ SADA Therapy® Samples after SADA Clinical After SADA Duration of
No. kUM the beginning (kU/D response’ treatment (kU/) response’
before of therapy (months) (months)
therapy (days)
1 Larynx II 14 R 9 7 CR 3 27 10*
2 Tonsil 11 24 R 7 7 CR 3 34 9*
3 Epiglottis I 10 R+C 10 S CR 2 15 12*
4 Tonsil 11 6 R 15 3 CR 4 21 10*
5 Oropharynx 11 15 R 7 9 CR 3 27 8*
6 Lip 111 10 R 6 6. PR 2 8 5*
7 Epiglottis 111 10 R+C 15 4 PR 3 7 4%
8 Tongue 11 6 R+C 4 3 PR 2 S 4*
9 ‘Buccal mucosa 1II 28 R+C 7 11 PR 3 13 9
10 Nasal I 34 R 7 10 PR 4 14 12*
11 Lip 1 42 R 7 11 PR 2 29 12*
12 Tonsil II 12 R 8 8 PR 3 11 4*
13 Oropharynx 111 23 R+C 10 14 PR 4 19 15*
14 Maxillary gland 1II 14 R+C 7 b PR 3 11 7
15 Maxillary sinus IV 9 R+C 8 1 PR 2 8 12
16 Parotid gland 1I 4 R 5 2 PR 2 3 5*
17 Tonsil v 20 R+C 15 11 PR 3 15 10*
18 Gingiva v 8 R ) 4 PR 2 8 3*
19 Tonsil v N C 15 2 PR 4 4 6
20 Oropharynx II1 S R+C 7 1 PR 2 4 6*
21 Buccal mucosa IV 7 R+C 6 2 MR 2 2 4
22 Tonsil I 9 R+C 10 6 MR 2 5 4
23 Tonsil v 8 R+C 7 S MR 1 4 i
24 Buccal mucosa Il 8 R 7 6 MR 5 2 7
25 Tonsil m 11 R+C 10 8 MR 4 3 8
26 Tongue m 10 R+C S 7 MR 5 4 9
27 Larynx v 27 R+C 7 4 MR 3 6 4
28 Maxillary sinus IV 34 R+C 10 18 MR 4 11 9
29 Tongue v 32 R+C 15 17 MR 3 11 5
30 Buccal mucosa IV 41 C 15 25 MR 2 4 3
31 Maxillary sinus III 16 R+C 7 4 MR 4 4 6
32 Tongue v 9 R 7 10 NR 2 8 2
33 Parotid gland v 8 R 15 7 NR 1 6 1
34 Epiglottis I 4 R+C 7 4 NR 2 3 2
35 Epiglottis 1 S R+C 7 4 NR 3 4 3
36 Larynx v S R 15 5 NR 3 4 3
37 Nasal v 7 R 15 6 NR 1 4 1
38 Oropharynx v 7 R 15 6 NR 1 3 1
39 Parotid gland v 4 R 15 4 NR 4 2 6
40 Epiglottis v 3 R 15 4 NR 5 2 5.

“TNM system and subclassification into four stages of disease: Stage I: T1 N0 MO; Stage I1: T2 N0 MO; Stage 111: T3 N0 M0; T1, T2, T3;
N1, MO; Stage IV: T4, NO or N1, MO; Any T, N2 or N3, M0; Any T, N1 or M1.

’R = radiotherapy; C = chemotherapy.

“Response to therapy. CR = complete response; PR = partial response; MR = minor response; NR = no response.
YDuration of response in months after the beginning of therapy. * indicates patients who are still alive up to the censored time.

Clinical information concerning diagnosis, treatment,
and tumor response was collected during and at the end of
therapy. Complete response (CR) was defined as the com-
plete disappearance of all clinically detectable disease,
partial response (PR) as a greater than 50% reduction in
tumor size, and a minor response (MR) as a less than 50%
reduction in tumor size. Non-response (NR) was defined
as no regression in tumor size.

Statistical analysis was carried out using a one-way and
a two-way analysis of variance (ANOVA), and the
Scheffe test. A p value less than 0.05 was considered
significant.

Results

Before treatment the level of SADA varied consider-
ably from patient to patient (Fig. 1), as was also observed
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Fig. 1. SADA levels measured before (T0), during, or after the
first treatment in 40 patients with head and neck cancer. A) 31
patients with initial response and B) 9 patients with no response.
The arrow indicates the beginning at therapy.
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Fig. 2. Relative variations in SADA level in all the 40 patients
analyzed according to their initial and final clinical response. The
pretreatment value (TO0) in each patient is considered as 100 %.

in our previous clinical studies on other malignancies
(5-8). Each patient was therefore individually analyzed
and the SADA variations compared to the initial value
determined before treatment.

Within two weeks from the beginning of the treatment
31 of the 40 patients had a primary clinical response while
the remaining 9 patients showed no response.

A decrease in SADA was observed in all 31 responders

between one to two weeks from the beginning of the first
treatment (Fig. 1 A). No similar SADA variations were
seen in the 9 non-responding patients (Figs 1 B, 2 A). The
2-way analysis of variance showed that there was a signifi-
cant difference between the two groups (p<0.01), and also
the Scheffe test indicated a significant difference.

Among the 31 responding patients who had an initial
decrease in SADA during their first treatment {Fig. 2 B),
three different groups could be identified according to
their clinical response after continued therapy. Five pa-
tients with complete response showed a secondary in-
crease in SADA largely exceeding the initial values (Fig. 2
C). All are still alive. A partial decrease in tumor size
occurred in 15 patients and was associated with a less
pronoiinced secondary increase of the SADA level which
did not exceed the initial values (Fig. 2 D). In the third
group, the 11 patients who showed minor clinical re-
sponse and an initial decrease in SADA during the first
treatment had no secondary increase of enzyme activity
(Fig. 2 E); all 11 showed progressing tumor and died
during the period of observation. One-way analysis of
variance showed a significant difference between CR, PR
and MR patients (p<<0.01). The Scheffe test also showed a
significant difference between these groups.

The Table gives details of the 40 patients analyzed.

Discussion

The SADA variations observed in this study can, at
present, only be explained hypothetically. It has been
shown that malignant tumors have characteristic changes
in alkaline DNase activity which may depend on different
factors such as natural inhibitor(s) (2, 9, 10-12). As yet the
nature of the inhibitor(s) remains unknown. However,
there are some indications that one inhibitor may be actin.
Other mechanisms such as cell membrane permeability,
non-specific inhibitory factors, or activators may also be
involved (13-15).

Two hypothesis may explain the initial decrease in
SADA after effective treatment: either an inhibitor is
released into the circulation, or there might be an ‘uptake’
of the serum enzyme by the tumor. This event might be
facilitated by the membrane alterations in necrotic cells
after efficient therapy.

The secondary increase of SADA in patients with com-
plete remission may imply a lack in enzyme uptake and/or
a decrease in the quantity of the enzyme inhibitor(s) due
to the disappearance of the tumor. If this hypothesis is
correct it seems likely that the SADA values reached in
complete remission represent the level present before the
development of the tumor. Recent results in experimental
animals support this hypothesis (16).

Similar SADA variations observed during treatment of
malignant lymphomas (6), lung cancer (7), acute non-
lymphoblastic leukemias (8), and in head and neck cancer,
suggest that the behavior of alkaline DNase is not limited
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to a specific kind of tumor. The results furthermore sug-
gest that monitoring of SADA in patients with head and
neck cancer could be a valuable means for early predic-
tion of the efficacy of anticancer treatment. Additional
clinical studies are, however, needed as prospective stud-
ies on larger series of patients including analyses of the
correlation between SADA variations and survival data.
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