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LIV: APCO’s solution for HIV patients 



• Once a patient is infected with HIV, the virus 
penetrates into the white blood cells, known as CD4 
cells, which are responsible for boosting  the 
immune system. 

• The virus then destroys those CD4 cells and moves 
to destroy other CD4 cells. 

• The HIV virus hides in white blood cells making it 
difficult to detect and kill. 

The type of CD4 cell that HIV destroys most is Th17 
which is an essential part of the immune system. 

Background information on HIV 



HIV patients do not die of HIV.  Because their immune 
system is weakened, they will be susceptible to other 
opportunistic infections caused by bacteria, fungi 
and other viruses. 

To effectively treat HIV patients,  
 their CD4 cells need to be restored to a normal level, 
and the HIV virus needs to be completely destroyed . 

Background information on HIV 



• Currently HIV patients are treated with antiretroviral 
drugs that reduce the HIV virus. 

 
• The antiretroviral drugs have some limitations: 

– They do not help the patients rapidly repair their immune 
system by restoring their CD4 cells. 

– They cause various side effects in users such as rashes, 
hives nausea and fevers. 

Background information on HIV 



Background information on HIV 

Research results from 2012-2013 found that 
the CD4 cell which is most depleted by the 
HIV virus are Th17 cells. 

1. http://europepmc.org/articles/PMC2999911/ 

 

2. http://www.ncbi.nlm.nih.gov/pubmed/21660450 
 

http://europepmc.org/articles/PMC2999911/
http://www.ncbi.nlm.nih.gov/pubmed/21660450
http://www.ncbi.nlm.nih.gov/pubmed/21660450
http://www.ncbi.nlm.nih.gov/pubmed/21660450


Research shows that increasing Th17 
activity can help control the spread of HIV 

http://scitechdaily.com/increasing-th17-cells-in-the-gut-may-improve-the-control-of-hiv-growth/ 

http://scitechdaily.com/increasing-th17-cells-in-the-gut-may-improve-the-control-of-hiv-growth/


Th17 as a vaccine 

http://www.ucsf.edu/news/2012/05/12083/ucsf-researchers-identify-potential-new-hiv-vaccine-therapy-target 
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The benefits of LIV capsules 

APCO scientists have developed LIV that stimulates 
Th17, Th1 and Th9 by 5, 2 and 2 folds respectively. 
All the stimulated Th cells increase the activities of 
natural killer cells and cytotoxic T-cells that  
eliminate HIV 



Results of the LIV efficiency test carried out  
at the Biomedical Technology Research Centre, 

Chiang Mai University 

Healthy volunteers were given 4 LIV capsules a 
day for 15 days. This resulted in: 

–  a five times increase of their Th17 activity. 
– a doubling of their Th1 and Th9 activity. 

Thus strengthening the immune system 
to help control the HIV virus. 
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Scientific Study of the Effects of LIV 
4 Capsules a day for 15 days 

Increased Th1, Th17 and Th9 enhance the activity of natural killer cells and cytotoxic 
T cells which will eliminate HIV 

LIV 

Placebo (corn starch) 



Previous research findings 
GM-1 in the mangosteen extract used in the LIV 
capsule inhibits reverse transcriptase and 
protease enzymes which are essential in the 
virus replication process. 

http://www.ncbi.nlm.nih.gov/pubmed/20492173 

Planta Med. 1996. Aug 62(4):381-2 

http://www.ncbi.nlm.nih.gov/pubmed/20492173


Results of the clinical study of LIV capsules 
A Chiang Mai University and APCO joint clinical study 
conducted at Mae-On hospital in Chiang Mai, with the 
approval of National Science and Technology Development 
Agency, showed that 
 
1. The CD4 cell count in HIV patients increased after taking  
     4 LIV capsules daily for 6-9 months. 
 
2. The life quality of all volunteers improved significantly  

APCO has since donated a life-time supply of LIV capsules 
to the 27 volunteers who took part in this clinical study. 



Graphic illustration of % increase of absolute CD4 lymphocyte 
(cell cu.mm.) in 3, 6 and 9 months.  



APCO has given LIV capsules to HIV-infected volunteers in 
Chiang Mai who have been taking antiretroviral drugs for 
two years with the following results: 

– Their life quality improved significantly. 
– Those suffering from opportunistic infection such as 

viral infection, tuberculosis and pneumonia saw their 
symptoms remedied. 

APCO has since donated a life-time supply of LIV capsules 
to the 21 volunteers who took part in this research study. 

Results of the Test of LIV Capsules on 
HIV Infected Patients 



Increase of CD4 count on volunteers at Doi Saked district 

Improvement of life quality is 

reported from all volunteers 

(100%) with 4 capsules/day. 
 

Volunteers with pneumonia 

F(1) and TB M(2) recovered 

in less than 1 month with 

6 capsules/day 

CD4 (5/2013-10/2013) 

0 1 2 3 4 5 6 last %increase 

F(1) 

M(1) 

M(2) 

F(2) 

F(3) 

M(3) 

F(4) 

M(4) 

M(5) 

F(5) 

M(6) 

M(7) 

M(8) 

M(6) 

F(6) 

19 50 57 53 40 55 76 89 368.42% 

108 84 78 111 90 96 137 26.85% 

192 392 272 257 201 259 217 410 113.54% 

83 224 106 121 162 142 71.08% 

413 425 322 446 426 3.15% 

179 286 263 187 203 13.41% 

245 199 239 174 266 185 -24.49% 

69 137 101 108 56.52% 

84 102 115 130 129 169 101.19% 

186 206 149 200 193 190 185 210 12.90% 

225 166 163 214 201 248 243 543 141.33% 

258 338 298 312 352 318 477 84.88% 

484 640 387 434 458 539 11.36% 

422 510 359 433 -14.93% 

431 383 353 384 409 -5.10% 

475 359 

64.01% 

sex 



Increase of CD4 count on volunteers at Sarapee district 

Improvement of life quality is reported from all volunteers(100%) 

sex M1 M2 M3 M4 M5 M6 M11 M17 M19 %Increase 

M(1) 

F(1) 

M(2) 

F(2) 

M(3) 

M(4) 

CD4 (3/2013 – 1/2015) 7/2014  9/2014  

392 420 363 467 355 538 458 37.24% 

385 410 455 486 473 382 487 52.21% 541 586 

674 714 651 593 642 590 583 -12.46% 

363 420 312 412 333 360 355 20.39% 437 

109 134 117 115 131 147 129 23.85% 135 

467 434 464 500 428 518 576 10.92% 

22.02% 



 Test results on children at Baan Gerda 
At Baan Gerda Children’s Rights Foundation, APCO has given 
LIV capsules to HIV-infected children who were taking 
antiretroviral drugs and suffering from opportunistic diseases.  



• After taking 4 LIV capsules a day for 12 months, the 
opportunistic infection symptoms were remedied and their 
CD4 count increased by an average of 67.34%. 
 

• A group of children who were already taking antiretroviral 
drugs but whose CD4 count had not increased for the 
previous 6 months had their CD4 count increased by an 
average of 32.45% after taking 9 LIV capsules a day for 3 
months. 



sex Age 
(years) 

CD4 (December 2014 – May 2015) 
M0 M6 Increase (Decrease) 

Absolute 
CD4 

%CD4 Absolute 
CD4 

 

%CD
4 
 

Absolute CD4 %CD4 
 

% 

1 M 6 

2 F 8 

3 F 10 

4 F 12 

5 M 12 

6 M 13 

7 F 14 

8 M 14 

9 M 14 

10 M 14 

Increase of CD4  and %CD4 of the additional 50 cases in 6 months 

642 26 935 32 45.64% 

897 25 1,334 32 

340 18 759 28 123.24% 

1,075 1,814 35 42 68.74% 

293 6.00 

437 48.72% 7.00 

419 

739 

10.00 

7.00 

920 820 25 26 -10.87% -100 1.00 

822 863 25 30 4.99% 41 5.00 

680 963 34 37 41.62% 283 3.00 

564 917 31 37 62.59% 353 6.00 

560 1,123 22 30 100.54% 563 8.00 

400 969 23 27 142.25% 569 4.00 



sex Age 
(years) 

CD4 (December 2014 – May 2015) 
M0 M6 Increase (Decrease) 

Absolute 
CD4 

%CD4 Absolute 
CD4 

 

%CD
4 
 

Absolute CD4 %CD4 
 

% 

11 M 14 

12 M 14 

13 M 14 

14 M 14 

15 M 15 

16 M 15 

17 F 15 

18 M 15 

19 M 15 

20 F 15 

559 32 530 35 -5.19% 

670 21 777 23 

1,537 36 1,669 36 8.59% 

915 762 30 33 -16.72% 

-29 3.00 

107 15.97% 2.00 

132 

-153 

0.00 

3.00 

414 722 25 28 74.40% 308 3.00 

397 837 32 35 110.83% 440 3.00 

291 544 21 26 86.94% 253 5.00 

678 877 20 32 29.35% 199 12.00 

465 1,037 21 26 123.01% 572 5.00 

374 605 25 24 61.76% 231 -1.00 



sex Age 
(years) 

CD4 (December 2014 – May 2015) 
M0 M6 Increase (Decrease) 

Absolute 
CD4 

%CD4 Absolute 
CD4 

 

%CD4 
 

Absolute CD4 %CD4 
 

% 

21 F 15 

22 M 15 

23 F 15 

24 M 15 

25 F 15 

26 F 16 

27 F 16 

28 F 17 

29 M 17 

30 F 17 

870 33 951 32 9.31% 

650 19 704 26 

883 31 909 29 2.94% 

957 1,002 24 23 4.70% 

81 -1.00 

54 8.31% 7.00 

26 

45 

-2.00 

-1.00 

94 364 4 17 287.23% 270 13.00 

318 1,037 33 36 226.10% 719 3.00 

433 629 24 28 45.27% 196 4.00 

416 579 12 16 39.18% 163 4.00 

962 1516 32 35 57.59% 554 3.00 

535 833 25 34 55.70% 298 9.00 



sex Age 
(years) 

CD4 (December 2014 – May 2015) 
M0 M6 Increase (Decrease) 

Absolute CD4 %CD4 Absolute CD4 

 
%CD4 

 
Absolute CD4 %CD4 

 
% 

31 F 17 

32 M 17 

33 F 17 

34 F 17 

35 F 17 

36 F 17 

37 F 17 

38 F 17 

39 M 18 

40 F 18 

640 24 1,084 37 69.38% 

666 35 1,193 45 

499 22 733 25 46.89% 

841 1,347 33 37 60.17% 

444 13.00 

527 79.13% 10.00 

234 

506 

3.00 

4.00 

450 919 26 32 104.22% 469 6.00 

325 520 18 24 60.00% 195 6.00 

1, 161 1,438 35 40 23.86% 277 5.00 

554 750 18 20 35.38% 196 2.00 

560 942 26 25 68.21% 382 -1.00 

407 660 15 17 62.15% 253 2.00 



sex Age 
(years) 

CD4 (December 2014 – May 2015) 
M0 M6 Increase (Decrease) 

Absolute 
CD4 

%CD4 Absolute 
CD4 

 

%CD4 
 

Absolute CD4 %CD4 
 

% 

41 F 18 

42 M 18 

43 F 18 

44 M 19 

45 M 20 

46 F 33 

47 F 36 

48 F 39 

49 F 41 

50 M 41 

519 30 1,169 40 125.24% 

977 24 1,141 24 

841 23 1,028 28 22.24% 

825 1,235 26 31 49.70% 

650 10.00 

164 16.79% 0.00 

187 

410 

5.00 

5.00 

668 895 27 33 33.98% 227 6.00 

866 1,374 27 33 58.66% 508 6.00 

859 1,090 26 32 26.89% 231 4.00 

387 864 22 26 123.26% 477 3.00 

641 844 26 29 31.67% 203 3.00 

396 574 20 26 44.95% 178 6.00 

Average                   59.91%    4.64 



Increase of CD4 count of the additional 50 cases in 6 months 

CD4 count of case 1-10 

Before After 

CD4 count of case 11-20 

Before After 



CD4 count of case 21-30 

Before After 

CD4 count of case 31-40 

Before After 



Average CD4 increases    59.91% 
     %CD4 increases  4.64% 
Improvement seen in all cases 
(when combined CD4 count and 
%CD4 are considered) 

APCO has since planned to provide a life-time supply of LIV capsules 
to all the 70 children infected with HIV at Baan Gerda. 

CD4 count of case 41-50 

Before After 



Now, all 70 children at Baan Gerda 
1. have the improve life-quality 
2. have the normal CD4 count 
3. have the below detectable level 
   of viral load (20 copies/ml) 



Case study of a volunteer who has not used antiviral drug 



LIV Best Result  

1. In the group of patients who were taking 
antiviral drugs 

1 patient took LIV in 1 month 
• CD4 count increased from  94 to 364 cells/mm3, 
• %CD4 increased from 4% to 17%, 
• Viral load decreased from 1,090,000 to 850 copies/ml. 



LIV Best Result  

2. In the group of patients who were taking 
antiviral drug and had opportunistic infections. 
  1 patient could not cure TB infection by 
drugs, but gained more strength and resumed 
normal life within 2 weeks by LIV. 



LIV Best Result  

3. Patient who was not taking antiviral drug but 
only LIV. 
 His CD4 count increased to normal range and 
viral load decreased below 40 copies/ml in 12 
months.  



Benefits of LIV Capsule 
1.  LIV capsule rapidly increases patients’ CD4 count. 
2.  LIV capsule stimulates Th1,Th9 and Th17 that can lead to 

the elimination of HIV virus. 
3.  LIV capsule remedies the opportunistic infection 

symptoms by boosting the patients’ immune systems. 
4.  LIV capsule reduces the side effects caused by 

antiretroviral drugs. 
5.  LIV capsule improves the quality of life of HIV patients, 

enabling them to live normal lives. 



4 September 2015 

National Innovation Agency 
recognized LIV capsule as 

the innovative products of Thailand 
for improving the life quality of HIV infected  

NATIONAL INNOVATION AGENCY 
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