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Flow Cytometric and Cytophotometric
DNA Analysis Cannot Predict
Subsequent Tumour Recurrence in
Pathological Stage IIA/B Non-
seminomatous Testicular Germ Cell
Tumour Patients Who Do Not Receive
Adjuvant Chemotherapy

P. Albers, J. Albers, O.W. Cummings,
M. Boris, J.P. Donohue and R.S. Foster

MORE THAN half of the patients with clinical stage I (Lugano)
non-seminomatous testicular germ cell tumours (NSGCT) and
low stage lymph node metastasis (pathological stage IIA/B)
are cured by retroperitoneal lymph node dissection (RPLND)
[1, 2]. Two courses of adjuvant chemotherapy after RPLND
decrease the risk of subsequent recurrence to less than 1%.
However, the Testicular Cancer Intergroup Study showed that
observation after RPLND for pathological stage II disease, with
three courses of chemotherapy for the 30-50% who recur, yields
equivalent overall survival [3]. A high volume of retroperitoneal
lymph node metastasis may be predictive of subsequent tumour
recurrence [1]. So far no reliable predictive factors for distant
tumour recurrence after RPLND for stage IIA/B disease have
been found to select patients for adjuvant chemotherapy.

In addition to histopathology, DNA analysis (cell cycle analy-
sis by flow cytometry, single cell cytophotometry) helped to
predict occult metastatic disease in clinical stage I NSGCT
patients [4]. The same methods were applied to a group of
pathological stage IIA/B NSGCT patients to predict tumour
recurrence during observation without adjuvant chemotherapy.

Between January 1981 and December 1990, 59 clinical stage I
NSGCT patients after RPLND were found to have metastatic
lymph node involvement (pathological stage IIA or 1IB) at
Indiana University and did not receive adjuvant chemotherapy.
Seventy-eight tissues blocks (formalin-fixed, paraffin-embedded
tissue of the orchiectomy specimen) of 38 of these patients (15 of
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38 with subsequent distant tumour recurrence, 23 of 39 without
tumour recurrence) were obtained by correspondence (mean:
2.1 blocks per patient, range 1-4). In the remaining patients,
the orchiectomy specimens were either not available because
they had already been cleared from the files or the referring
hospitals refused to send the blocks. Follow-up of the patients
averaged 45.7 months (range 9-147) after RPLND and mean
time to tumour recurrence was 8.2 months after RPLND (range
2-29).

In 18 of 23 patients (78%) without and in 14 of 15 patients
(93%) with subsequent tumour recurrence, embryonal carci-
noma was a major component of the primary tumour. In
both groups approximately 50% of patients showed lymphatic
invasion of their primary tumour. The patients without tumour
recurrence had a mean of 2.7 retroperitoneal nodes containing
metastasis at RPLND (standard deviation (S.D.) 2.4, range
1-6). The patients with subsequent distant relapse, however,
were found to have a mean of 5.8 (S.D. 7.3, range 1-25)
malignant lymph nodes (P = 0.13) at RPLND. Pathological
stage IIB patients tended to develop subsequent distant metast-
ases more often than patients with IIA disease (Table 1). DNA
analysis by flow cytometry, including aneuploid S-phase analysis
of the primary tumour stemline, did not allow prediction of
subsequent chest or serological recurrence in these pathological
stage II patients. All but 4 patients with tetraploid tumours had
tumours with hyperdiploid stemlines. The DNA indices of
patients with and without recurrence did not show any notable
difference (1.46 (S.D. 0.17) for non-relapsers, 1.49 (§.D. 0.27)
for relapsers). Nuclei with a very high DNA content (5¢
exceeding rate) were detected by single cell cytophotometry.
There was a trend towards increasing chance of recurrence
with a higher percentage of hyperpentaploid nuclei and higher
amounts of aneuploid nuclei (2¢ deviation index), but this was
not statistically significant (Table 1).

Table 1. Histopathological, flow cytometric (FC) and single cyto-
photometric (IA) results in pathological stage II patients with and
without tumour recurrence (two-tailed Students t-test)

Patients with ~ Patients without
tumour tumour
recurrence recurrence

(n=15) (n=23) P value
Mean number of 5.8 (7.3) 2.72.9) 0.13
malignant lymph
nodes (S.D.)
Pathological stage 8 (53%) 17 (74%) 0.20
IIA patients
Pathological stage 7 (47%) 6 (26%) 0.20
IIB patients
DNA index 1.49 (0.27) 1.46 (0.17) n.s.
by FC(S8.D.)
% aneuploid S-phase 40.8 (13.9) 36.6 (19.7) 0.46
by FC(S.D.)
2¢ deviation index 3.56 (3.1) 1.97(1.3) 0.09
byIA(S.D.)
% 5c exceeding 9.69 (8.5) 6.38 (4.2) 0.19

rate by IA (S.D.)

S.D., standard deviation; n.s., non-significant. P < 0.05 was used as a
measure of significance.
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In conclusion, neither histopathological evaluation nor DNA
analysis predicted subsequent distant metastasis in pathological
stage II NSGCT patients. Until predictors of subsequent distant
(chest or serological) recurrence are found in pathological stage
II patients, the options of immediate adjuvant chemotherapy or
observation after RPLND must be presented to the patient. No
known biological parameter mandates adjuvant chemotherapy
in this group of patients.
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Exceptional Toxicity of 5-Fluorouracil
and Interferon-« in a Patient with
Hepatocellular Carcinoma

E. Salminen and V. Nikkanen

WE OBSERVED severe mucosal toxicity and thrombocytopenia
after a first course of fluorouracil (5-FU) and interferon-a (IFN-
a) in a patient suffering from liver cirrhosis and hepatocellular
carcinoma.

The patient was a 67-year-old man who, in 1992, had been
diagnosed as having liver cirrhosis due to prolonged alcohol
consumption. An inoperable hepatocellular carcinoma was diag-
nosed in April 1994. At the time of diagnosis he had a normal
blood count, but the highest pretreatment value of alphafetoprot-
ein (AFP) was 2500 U/l (normal values shown in Table 1).

Treatment with 5-FU, 500 mg/m? and IFN-a (Introna) 3
million units/day was given for 5 consecutive days (days 1-5).
By the end of treatment, the patient started to have symptoms
of stomatitis and was admitted on day 6 with severe mucosal
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Table 1. Blood chemistry prior to, and 1 and 4 weeks after treatment
with S-fluorouracil and interferon-o

Before Normal
treatment Day7  Day28  values

Hb (g/) 103 90 106 128-168
WBC (x10°/1) 7.6 3.0 12.8 3.7-10

Thrombocytes (x 10%/1) 158 9 65 150-400
GT (UMD 839 364 273 <90

AFOS (U/l) 1147 597 649 110-300
Albumin (g/1) 29 18 16 37-50

Creatinine (pmol/l) 52 52 65 <135
Bilirubin (pmol/l) 29 38 46 <20
AFP (kU/) 2500 800 812 <10-10

Hb, haemoglobin; WBC, white blood cell count; GT, glutamyltranspep-
tidase; AFP, alphafetoprotein.

bleeding of the oral cavity, epistaxis, fever and ascites. The
thrombocyte count was 9 X 10%1. He had surface antibodies
IgG, IgM and IgA against thrombocytes. Ultrasound examin-
ation showed a small, cirrhotic liver, a small spleen and some
ascites. The leucocyte nadir of 1.1 X 10%1 was observed on day
16. Bone marrow examination was performed when thrombo-
cytes were recovering and showed normal haematopoiesis.

The patient was treated with parenteral feeding, transfusions
of thrombocytes (four times) and red cells (once), antibiotics and
diuretics. His blood values prior to, on admission and on
discharge from the hospital are presented in Table 1. He
recovered and was discharged on day 30.

Haematologic and hepatic toxicities of IFN-a are usually dose
related and occur more commonly with doses exceeding 10 MU.
The incidence of severe bleeding and clotting disorders or grade
34 somatitis was less than 1% in a series of 800 treated cancer
patients [1]. The tolerance of combined treatment is dose
dependent; mucositis, myelosuppression and electrolyte waste
are dose limiting [2]. Mucositis occurs usually at days 10-14
after combination treatment [3]. Liver cirrhosis decreases the
metabolism of 5-FU, which is potentiated by IFN-a, and causes
an exceptionally intense effect on mucosa and bone marrow, and
slow recovery of blood values. Although IFN-a can usually be
safely used with chemotherapy in the treatment of malignancies,
the presence of a cirrhotic liver can cause exceptional severe
synergistic toxicity, as seen in our patient. The presence of
antibodies against thrombocytes in this patient indicates an
immunological thrombocytopenia, but a direct inhibitory effect
of IFN-a on promegakaryocytes in the bone marrow [4] cannot
be dismissed.

1. Introna. Product monograph. Data on file. Kenilworth, New Jersey,
Schering Plough Corporation, 1986.

2. Vokes et al. PFL with escalating dose of interferon alpha-2b (IFN) as
neoadjuvant chemotherapy for stage 4 head and neck cancer. A
clinical and pharmacokinetic analysis. Proc Am Soc Clin Oncol 1991,
10, 208.

3. Meadows L, Walther P, Lindley C, Bernard S, Misra R, Ozer H.
Pharmacologic and biochemical modulation of 5-fluorouracil by alpha
interferon. Proc ECCO 6, 1993.

4. Ganser A, Carlo-Stella C, Greher J. Effect of recombinant interferons
alpha and gamma on human bone marrow-derived megakaryotic
progenitor cells. Blood 1987, 70, 1173-1179.



