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ABSTRACT
BACKGROUND:  HIV-infected children with advanced disease tend to have high 
viral loads and low CD4 counts.  It has been shown that treatment with HAART 
suppresses HIV viremia and significantly increases CD4%. The breadth of immune 
restoration, however, continues to be an area of active research.  P1006 is assessing 
the LP and SR responses after vaccination with recall and neoantigens.
METHODS:  In this ongoing, prospective study of severely immunosuppressed
(CD4%<15), children who initiate HAART and who demonstrate a decrease of 
>0.75 log in plasma HIV RNA copy number within 4 weeks (“virologic
responders”) are randomized to receive tetanus toxoid (TT) [GrpI], representative of 
a recall antigen, or hepatitis A vaccine [GrpII], representative of a neoantigen, at 8, 
16, and 24 weeks after starting therapy. Subjects then are vaccinated with the other 
vaccine at weeks 32, 40, and 48. Antigen-specific responses to tetanus and hepatitis 
A are measured by LP assays performed after vaccinations. A positive LP response 
is defined as a stimulation index of >=3.  SR responses to tetanus and to hepatitis A 
are measured by ELISA. A serological value of  >0.1 IU/ml corresponds to a 
positive response for tetanus and a level of >20 IU/ml for hepatitis A. CD4% and 
HIV plasma RNA at times of immunization are correlated with immune responses. 
RESULTS: 32/53 virological responders received vaccines. The two groups were 
similar at baseline: age (median 11 yrs), CD4% [(median 8 (GrpI) and 7 (Grp II)] 
and log RNA [(5.10 (GrpI) and 4.7 (GrpII)]. Overall, CD4% increased from 7 ( 
baseline) to 15 (24 weeks) and 17 (48 weeks). HIV log RNA decreased from 5 
(baseline) to 2.6 (24 weeks) and 2.6 (48 weeks). LP responses to tetanus were seen 
in 50% and 27% in GrpI and GrpII, respectively. LP responses to hepatitis A were 
seen in 25% and 21% in GrpI and GrpII, respectively. Serologic responses to tetanus 
were seen in both groups after 3 immunizations with TT.  Antibody responses to 
hepatitis A were seen more often than LP responses but were of very low titer. 
CONCLUSIONS: Severely immunosuppressed children and adolescents on HAART  
with some suppression of HIV viremia and increased CD4 % have limited LP to 
recall and neoantigens. SR response to neoantigens also appears attenuated. 
Although limited by the relatively small number of subjects in each group, there is 
no evidence of difference in LP and SR responses between the two groups.
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STUDY DESIGN AND METHODS:

Patient Population: HIV-infected, severely immunosuppressed (CD4% < 15%) 
children age 2-17 years who are initiating open-label HAART  ( at least 2 new drugs) 
and have shown a >0.75 log decrease or becoming undetectable in plasma HIV RNA 
copy number. 

ENROLLMENT DATA

58 subjects enrolled in the protocol . 32 of these, the group of virologic responders at week 4, are 
included in the study population. Baseline Characteristics and Demographics of the groups:

AGE MALE FEMALE CD4% CD4 COUNT RNA(median)

Gp 1 11 9 6 8 103 102,900 

(n=15)

Gp2 11 7 10 7 144 55,062

(n=17)

*Not all subjects had evaluable values in all the categories 

PRIMARY OBJECTIVES

1) To assess the ability of newly derived CD4 T cells 
to spontaneously develop responses to a recall 
antigen (tetanus toxoid) or to develop responses 
after 1 or several booster vaccinations with tetanus 
vaccine

2) To assess the ability to develop protective 
antibody responses to a T-cell-dependent 
“neo”antigen using a primary series of hepatitis A 
vaccinations

3) To measure the durability of any response beyond 
the last vaccination

RESULTS
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CONCLUSION

1) SPONTANEOUS RESPONSE TO A RECALL ANTIGEN NOT PRESENT IN ENVIRONMENT OCCURS 
INFREQUENTLY WITH HAART THERAPY.

2) AFTER 3 VACCINATIONS WITH A RECALL ANTIGEN SUCH AS TETANUS TOXOID FOLLOWING 
INITIATION OF HAART, A BOOST OF CELL-MEDIATED (CMI) OCCURRED IN < 50% OF SUBJECTS WHILE 
HUMORAL IMMUNE RESPONSE OCCURRED IN MOST INDIVIDUALS.

3) CMI RESPONSE TO A “NEO”ANTIGEN SUCH AS HEPATITIS A OCCURS INFREQUENTLY IN HIGHLY 
IMMUNOCOMPROMISED INDIVIDUALS WHO ARE TREATED WITH HAART, EVEN WITH VIROLOGIC OR 
IMMUNOLOGIC IMPROVEMENT

4) HUMORAL RESPONSE TO HEPATITIS A OCCURS MORE OFTEN THAN THE CMI RESPONSE BUT THE 
TITERS ARE LOW (TYPICALLY <10% OF EXPECTED IN NORMAL INDIVIDUALS).

SECONDARY OBJECTIVES

• To correlate CD4 percentages at the time 
of vaccination with the establishment of 
immune responses

• To assess the ability to develop 
lymphoproliferative responses to a T-cell-
dependent “neo”antigen using a primary 
series of hepatitis A vaccinations

• To assess whether the recovery of 
functional immunity is seen early or late 
after HAART

• To correlate the HIV plasma copy number 
at the time of vaccination(s) with the 
establishment of immune responses

Groups (N) WEEK Median CD4 
COUNT (N)

Median 
CD4 
percent (N)

Median log 
10 RNA 
(N)

All  (32) 0
24
48

84 (27)
390 (21)
469 (22)

7 (29)
15 (26)
17.5 (22)

4.95 (32)
2.6 (28)
2.6 (25)

GrpI (15) 0
24
48

84 (13)
422 (9)
691.5 (8)

7 (13)
20 (12)
29 (8)

5 (15)
2.6 (13)
2.6 (11)

GrpII (17) 0
24
48

29.5 (14)
304.5 (12)
441.5 (14)

6 (16)
13 (14)
17 (14)

4.7 (17)
2.6 (15)
2.7 (14)

Group Spontaneous 
TT SI>3 
before 
vaccination

TT SI>3 
After 1 
vaccination

TT SI>3 
two or 
more 
times

Hep A 
SI>3 one 
or more 
times

GrpI 3/11 (27%) 5/10 
(50%)

2/8 
(25%)

GrpII 3/13 (23%) 7/13 (54%) 3/11 
(27%)

3/14 
(21%)

RESULTS

• Median CD4 values increased significantly and Viral 
RNA values decreased significantly at week 24. 
Changes in values from weeks 24 to 48 were not 
different. (We had hypothesized that CD4 would 
continue to increase while RNA would decrease in the 
24-48 week interval).

•There is no significant difference in the baseline, week 
24 and  week 48 CD4 and HIV RNA levels between 
the 2 groups 

• The spontaneous recovery of tetanus toxoid (TT) 
lymphoproliferative responses after HAART, as 
assessed by looking at week 28 (grp II) prior to 
immunization, is 23%.

• The prevalence of response to a recall antigen (TT) 
after just a single immunization is not different in the 2 
groups and 42% overall.

•The prevalence of response to 3 immunizations with 
TT is not different in the 2 groups and still only 27-50%

• The prevalence of responses to a neoantigen (HepA) 
after 3 immunization was not different in the 2 groups 
and seen in <25% of all individuals, without a 
difference between the 2 groups

• Serologic responses to the recall antigen TT 
were incomplete after a single immunization but 
virtually complete (19/20) after 3 immunizations

•Serologic response after immunization with  the 
neoantigen HepA were seen 14/18 total and no 
difference was seen between the 2 groups

Group Week of 
Study

TT serology 
boost to >0.1 IU 
or 4x

HepA
titer>20MIU

Median HepA
titer (MIU)

GrpI 0
12 
28
36
52

3/9 (33%)
6/11 (55%)
9/9 (100%)
10/10 (100%)
6/6 (100%)

0/9
0/9
1/8 (13%)
1/9 (11%)
6/7 (86%)

4.8
7.3
5.3
6.3
126.8

GrpII 0
12
28
36
52

5/12 (42%)
5/13 ((38%)
3/11 (27%)
6/9 (67%)
9/10 (90%)

0/7
2/12 (17%)
8/11 (73%)
3/7 (43%)
5/8 (63%)

13.7
7.3
68.5
18.3
47.9

SEROLOGIC RESPONSES

CELL-MEDIATED IMMUNE RESPONSES

IMMUNOLOGIC AND VIROLOGIC RESPONSES


