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Efficacy and peripheral immunity analysis of allogeneic natural Kkiller cells therapy in
patients with hepatocellular carcinoma
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ABSTRACT Objective:To evaluate the safety and efficacy of allogeneic natural killer (NK) cells in the
treatment of primary hepatocellular carcinoma (HCC) , and to elucidate the mechanism of NK cells thera-
py. Methods: Twenty-one patients with primary HCC treated with allogeneic NK cells at the Fifth Medi-
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cal Center of the PLA General Hospital were followed up for 1 year. Peripheral blood mononuclear cells
(PBMCs) were isolated from patient-related donors and cultured in wvitro for 15 days and infused to the
patients in two consecutive days. Clinical data and laboratory data were collected and analyzed, including
survival, clinical features, imaging changes, hematology, immunology, and biochemical indicators to
evaluate the safety and efficacy of allogeneic NK cell therapy. The changes of peripheral blood lympho-
cyte subsets after treatment were also analyzed to explore the possible anti-tumor mechanisms. Results;
(1) Of the 21 patients with primary HCC, 11 patients were treated once, 5 patients were treated twice,
and 5 patients were treated 3 times. After allogeneic NK cells infusion, 10 patients had fever, 1 patient
had slight hepatalgia and 1 patient had slight headache, no other adverse events occurred including acute
and chronic graft-versus-host disease (GVHD). They resolved spontaneously within 8 hours without other
treatment. (2) The total disease control rate was 76.2% during one-year follow-up. Among them, the
patients with Barcelona clinic liver cancer (BCLC) stage A had a disease control rate of 100% , stable
disease (SD) in 10 cases; BCLC stage B patients had a disease control rate of 60% , partial response
(PR) in 1 case, and SD 2 in cases; BCLC stage C patients had a disease control rate of 50% , complete
response (CR) in 1 case, and 2 cases of PR. (3) The frequencies of NK cells and CD8 + T cells in pe-
ripheral blood were significantly lower than that before at 24 hours after treatment, and the frequencies of
CD4 + T cells and CD4/CD8 were significantly higher than the baseline. Conclusion: Allogeneic NK
cells have good safety and efficacy in the treatment of primary HCC. The anti-tumor effect of the allogene-
ic NK cells may play an important role in the activation of the patient’ s natural immune system and delay
disease progression, suggesting that allogeneic NK cells combined with sorafenib may be a very effective
treatment for advanced HCC, and further large-sample multicenter randomized controlled clinical trials

are needed to validate this result.
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Table 1 Demographic and baseline characteristics of the patients

Variable Data
Age/years 56.1+7.6
Gender, n(% )
Male 18 (86)
Female 3 (14)

Cause ofdisease, n(% )

Alcoholic liver disease 1(5)

Hepatitis B only 16 (76)

Other 4 (19)
ECOG performancestatus, n( % )

0 8 (38)

1 11 (52)

2 2 (10)
BCLC stage, n(% )

A 10 (48)

B 5(24)

C 6 (28)
Child-Pugh class, n(% )

A 17(81)

B 4(19)
Biochemical analysis

albumin/ (g/L)

Median 40.6

Range 27.0-46.0
Totalbilirubin/ ( umol/L)

Median 14.3

Range 8.9 -63.6
Alpha-fetoprotein/ ( wg/L)

Median 20.6

Range 2.2 -1210.0

ECOG, eastern cooperative oncology group score standard; BCLC,
Barcelona clinic liver cancer.
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9 il A Ry 37.3 ~38.5 C, 1 AR E IR
38.5~39.5°C, 1 il 4% NK 4003497 12 h J5
PR 1 R E R R, DA
BARIEIRYITE 8 h N HARZE MR, A if)r. 45k
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1 (albumin, ALB) Y75 1E 5 6 B N8l , SR T
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Table 2 Summary of efficacy measures

BCLC staging Total Complete response (CR)

Partialresponse ( PR)

Disease-control rate/%

Stable disease (SD)

A 10 0 10 (100% ) 100
B 5 0 1(20%) 2 (40%) 60
C 6 1 (17%) 2 (33%) 0 50
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Figure 1 Changes in the proportion of lymphocyte
subsets 24 h after treatment
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