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Natural cytotoxic activity of peripheral-blood lymphocytes and cancer incidence: an 11-
year follow-up study of a general population.

Imai K, Matsuyama S, Miyake S, Suga K, Nakachi K.
Saitama Cancer Centre Research Institute, Japan.

BACKGROUND: One of the most critical questions in immunosurveillance is whether
differences between individuals with regards to natural immunological host defense can predict
future development of cancer. Although this question has so far remained open, there are clear
indications of significant roles of several naturally cytotoxic lymphocytes in preventing the
development of cancer. We began a prospective cohort study among a Japanese general
population in 1986, using various immunological and biochemical markers. METHODS:
Natural cytotoxic activity of peripheral-blood mononuclear cells was assessed by isotope-release
assay in 3625 residents of a Japanese population mostly older than 40 years of age, between
1986 and 1990. Immunological and biochemical markers were also measured, and participants
were given a questionnaire on lifestyle. We did an 11-year follow-up survey of the cohort
members looking at cancer incidence and death from all causes, and analyzed the association
between cytotoxic activity of peripheral-blood lymphocytes assessed at baseline and cancer
incidence found in the subsequent follow-up. FINDINGS: 154 cancer cases were used in the
analysis. When we categorized the cytotoxic activity of peripheral-blood lymphocytes by
tertiles, age-adjusted relative risk of cancer incidence (all sites) was 0.72 (95% CI 0.45-1.16) for
men with high cytotoxic activity, and 0.62 (0.38-1.03) for men with medium cytotoxic activity,
taking the risk of those with low cytotoxic activity as reference. For women with high cytotoxic
activity relative risk was 0.52 (0.28-0.95), and for those with medium cytotoxic activity 0.56
(0.31-1.01). For both sexes with high and medium cytotoxic activity risk was 0.63 (0.43-0.92)
and 0.59 (0.40-0.87), respectively. INTERPRETATION: Our results indicate that medium and
high cytotoxic activity of peripheral-blood lymphocytes is associated with reduced cancer risk,
whereas low activity is associated with increased cancer risk suggesting a role for natural
immunological host defense mechanisms against cancer.
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Adoptive immunotherapy to lower postsurgical recurrence rates of
hepatocellular carcinoma: a randomised trial.

Takayama T, Sekine T, Makuuchi M, Yamasaki S, Kosuge T, Yamamoto J,
Shimada K, Sakamoto M, Hirohashi S, Ohashi Y, Kakizoe T.

Department of Surgery, National Cancer Centre Research Institute, University of
Tokyo, Japan. takayamat-2su@h.u-tokyo.ac.jp

BACKGROUND: Postsurgical recurrence of hepatocellular carcinoma (HCC) is
frequent and fatal. Adoptive immunotherapy is active against HCC. We assessed
whether postoperative immunotherapy could lower the frequency of recurrence.
METHODS: Between 1992 and 1995, we did a randomized trial in which 150
patients who had undergone curative resection for HCC were assigned adoptive
immunotherapy (n=76) or no adjuvant treatment (n=74). Autologous lymphocytes
activated vitro with recombinant interleukin-2 and antibody to CD3 were infused
five times during the first 6 months. Primary endpoints were time to first
recurrence and recurrence-free survival and analyses were by intention to treat.
FINDINGS: 76 patients received 370 (97%) of 380 scheduled lymphocyte
infusions (mean cell number per patient 7.1x10(10) [SD 2.1]; CD3 and HLA-DR
cells 78% [16]), and none had grade 3 or 4 adverse events. After a median follow-
up of 4.4 years (range 0.2-6.7), adoptive immunotherapy decreased the frequency
of recurrence by 18% compared with controls (45 [59%] vs 57 [77%]) [corrected]
patients. Time to first recurrence in the immunotherapy group was significantly
longer than that in the control group (48% [37-59] vs 33% [22-43] at 3 years,
38% [22-54] vs 22% [11-34] at 5 years; p=0.008). The immunotherapy group had
significantly longer recurrence-free survival (p=0.01).

INTERPRETATION: Adoptive immunotherapy is a safe, feasible treatment that
can lower recurrence and improve recurrence-free outcomes after surgery for
HCC.



Patient Tim

" Age: 66

Condition: Prostate Cancer

Initial NK Cell Activity Level: 13
Last NK Cell Activity Level: 76

Outcome: Bone scans and x-rays all
negative for any sign of cancer or metastatic
activity after 21 months.
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Patient Gwen

/ Age: 52

Condition: Hepatitis C, 2b

Initial NK Cell Activity Level: 8

Last NK Cell Activity Level: 115
Outcome: HCV PCR negative for any sign

of hepatitis or ongoing inflammatory
damage to the liver after 6 months.
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HEPATITIS C GENOTYPING GENOTYPE 2b

Hepatitis C viral genotypes are determined b{ DNA sequencing and phylogenetic
analysis after reverse transcription and amplification of the NS5B region of
the HCV genome. There are 6 major Genotypes (1-6) and many subtyges (e.g. 1la,
1b, 1c, etc.). The subtypes detected by this assay include la, 1b, 2a, 2b,
3a, 3b, 4a, 5a, and 6a. Genotypes 1, 2 and 3 predominate in Western countries
and the Far East. Although HCV genotype may Ee an independent predictor of
response to_alpha interferon therapy with patients having genotypes 2 and 3
being more likely to have a sustained response than those infected by
enotypes la or 1b, HCV genotyping should be looked upon as a research tool
MANAGEMENT OF HEPATITIS C, NIH Consensus Statement Online 1997 March 24-26;
15 (3) in press).

'HEPATITIS B VIRAL, PCR NEGATIVE
QUANTITATION <100 Copies/mL

A positive result indicates the presence of virus-specific
nucleic acid sequence at or above 1 copy/10 ul specimen using
respective primer sets.

Positive controls indicate sensitivity of 1-10 copies/10 ul
specimen.
Negative controls indicate no specific bands.

This test performed at NATIONAL GENETICS INSTITUTE
2311 PONTIUS AVENUE
LOS ANGELES, CA 90064

'HEPATITIS C RNA BY PCR

HCV RNA, PCR POSITIVE .
QUANTITATION: BFOOPOO Copies/mL

A positive result indicates the presence of virus-spec¢ific
nucleic acid sequence at or above 1 copy/ 10 ul specimen
using respective primer sets.

Positive controls indicate sensitivity of 1-10 copies/10 ul
specimen. ’ :

Negative controls indicate no specific bands.

‘This test performed at NATIONAL GENETICS INSTITUTE
2311 PONTIUS AVENUE
LOS ANGELES, CA 90064
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Reference Range

< 200 copies/mL

This test result or one or more of its components was developed
and its performance characteristics determined by Specialty
Laboratories. It has not been cleared or approved by the U.S.
Food and Drug Administration. The FDA has determined that such

clearance or approval is not necessary.

HEPATITIS C VIRUS RNA ULTRAQUANT, PCR: HCV RNA is detectable
within one week of exposure to HCV. Patients with higher
concentrations of HCV RNA are more infectious and more resistant
to interferon therapy. The use of interferon is associated with a
decline in HCV RNA. Decline of HCV RNA to undetectable
concentrations is associated with a sustained response, even

after the discontinuation of interferon therapy.

WBC Total Count
RBC Total Count
Hemoglobin
Hematocrit

Platelet Count
Segmented Neutrophils
Basophils

Eosinophils
Lymphocytes

Monocytes

RBC Morphology

Uric Acid

GGT

Phosphorus Inorganic
Alanine Transaminase (ALT)

“Continued

4.0-11.0 thou/cu mm
4.00-5.50 mil/cu mm
11.5-15.0 g/dL
37.0-47.0 %
80-96 fL
26-34 pg
31-37 g/dL
150-400 thou/cu mm
50-70 %
<2 %
< 6 %
20-40 %
< 8 %
Normal
.3-6.4 mg/dL
46 U/L

.5-4.5 mg/dL
41 U/L
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Immune Reconstitution

Is the therapeutic process of
repairing structural and functional
damage to the immune system.

Immune Modulation

Is the process of re-establishing the
balanced regulation of iImmune
function by restoring the cytokine
communication pathways.
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*Respond
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*Poor Nutrition
*Infection
*Trauma
*Toxin

eStress




Step 1
Patient history

T & B Subset
*NK Cell activity
Disease specific tests

*Others as indicated




Step 2
*Biochemistry testing

*Endocrine testing
Gl testing
*Infection testing

*Nutrition testing
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