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Abstract

Twenty five HIV-1-infected patients, at various stages (CDC II, III and IV} were treated orally with HIV-1-specific
transfer factor (TF) for periods varying from 60 to 1870 days. All patients were receiving antiviral treatments in
association with TE. The number of lymphocytes, CD4 and CD8 subsets were followed and showed no statistically
significant variations. In 11/25 patients the number of lymphocytes increased, whilst in 11/25 decreased; similarly
an increase of the CD4 lymphocytes was observed in 11/25 patients and of the CD8 lymphocytes in 15/25. Clinical
improvement or a stabilized clinical condition was noticed in 20/25 patients, whilst a deterioration was seen in
5/25. In 12/14 anergic patients, daily TF administration restored delayed type hypersensitivity to recall antigens
within 60 days. These preliminary observations suggest that oral HIV-specific TF administration, in association
with antiviral drugs, is well tolerated and seems beneficial to AIDS patients, thus warranting further investigation.

Abbreviations: c.equ.: cell equivalent; CMI: cell-mediated immunity; D: day; DTH: delayed type hypersensitivity;

KS: Kaposi’s sarcoma; LMT: leucocyte migration test; PHA: phytohaecmagglutinin; TF: transfer factor.

Introduction

Transfer factor (TF) has been efficaciously used for
treating various viral pathologies [1-8], and several
years ago preliminary observations suggested that it
might have a beneficial effect in HIV-infected patients
[9-10].

In a preliminary attempt to assess its clinical activ-
ity and confirm the absence of adverse side effects in
AIDS patients, anti-HIV TF was produced following
standard methods, i.e., by animal immunization and
subsequent replication in tissue culture, and was orally
administered to HIV-infected patients at various stages
of the disease. Because of the constraints concerning
AIDS clinical trials and the difficulties in funding a
coordinated multicentric clinical study, as well as in
recruiting AIDS patients, due to the fact that most

patients are included in existing standard antiviral pro-
tocols which do not allow the adjunct of additional
therapeutic agents, the present data have been collect-
ed by several clinicians over an extended time period,
on an open trial basis.

Treatment was administered over variable time
periods, the aim being for each clinician to estab-
lish that TF is compatible with conventional anti-HIV
treatments and does not produce undesired side-effects,
whilst it may induce beneficial clinical or laboratory
reactions. In most cases, the studies were discontinued
after a few months, and to this day, only 4 patients
have received this therapy for more than 2 years.

However sketchy and anecdotal these observation-
smay seem, they are suggestive of the role that TF
may play in AIDS immunotherapy, which, it seems
now, should be started as early as feasible, i.e., in
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seropositive patients, and continued uninterrupted for
as long as possible. This TF-based immunotherapy can
be associated with antivirals.

Materials and methods
Transfer factor

Six to eight week old BALB/c mice received one
SQ injection of 2x 10? viral particles of HIV-1 (strain
HTLV-1IIB) [11], and simultaneously one SQ injection
of 10° HIV-1-infected LDV/7 cells [12]. The animals
were sacrificed 21-25 days after immunization, and
lymphocytes were obtained from their spleens after
lysing the red blood cells by a hypotonic shock. The
lymphocytes were subsequently lysed by sonication
and filtered through two millipore membranes having
respectively cut-off points of 1000 and 10000 Dal-
tons. The cell dialysate was used for the induction
of the LDV/7 cell line as previously described [13].
Induced cultures were grown to a total of 10'° cells
and then harvested. They were subsequently lysed by
sonication and filtered through 1000 and 10000 Dal-
ton cut-off filters. The dialysates were freeze-dried and
kept at -20°C. The HIV-1 activity of each batch was
tested in the leucocyte migration test (LMT) [14,15]
using formalin fixed [16] HIV-infected LDV/7 cells.
The freeze-dried dialysate was mixed with lactose and
encapsulated at 5x 107 cell equivalent (c.equ.) per cap-
sule. It was administered at an average dose of 3 cap-
sules per week.

Patients. Patients were in stages II, IlI and 1V, fol-
lowing CDC'’s classification (Table 1). Nineteen were
males and 6 females. They received TF for variable
time periods. Most initial studies were planned as
phase-I clinical trials. However, when results started
to be clinically encouraging, it was occasionally decid-
ed by the treating physician to continue the TF treat-
ment for longer periods. When possible, the following
parameters were assayed before/during and, in certain
patients, after TF administration: WBC, total lympho-
cytes, platelets, CD4, CD8, NK, g2-microglobuline
and p24 antigenaemia. Skin tests were carried out in
14 patients using the multitest Méricux.

Results

Table 1 shows variations of 3 parameters: number of
total lymphocyte and CD4, CD8 subsets in 23 patients

from the day of TF administration (D0) up to D270. An
overall decrease is observed at D30 in all three param-
eters, followed by a slight increase and stabilization of
the CD4 and CD8 numbers. At the end of the observa-
tion period, the total number of lymphocytes and CD4
cells remains slightly lower, whilst the number of CD8
lymphocytes is slightly higher. The differences are not
statistically significant, nor were statistically signifi-
cant differences found in the evolution of the other
laboratory parameters assayed. The clinical condition
improved or remained stable in 20/25 patients, whilst
in 5/25 a deterioration was noticed.

Some patients received TF for long periods (Tables
2-4). Patient PB1 (stage IVD)(Table 2) started AZT
treatment in 1988 and TF treatment in 1990, which
continued, with occasional interruptions, to this date.
At the onset of TF administration he was suffering
from HIV encephalitis, and survival prognosis did not
exceed 6 months. For nearly 3 years the patient’s fol-
fow up was irregular and was carried out by physicians
not participating in the study. On his own initiative, the
patient used to discontinue all treatments for short (1-3
months) periods. Nonetheless, since 1993 his follow-
up has become more regular and he received, together
with TF, combinations of AZT, DDI and 3TC. In the
last 3 years a marked decrease of the total lympho-
cytes number and that of the 2 lymphocyte subsets was
noticed. Albeit this deterioration, the patient’s clinical
condition has remained relatively stable over the last 5
years; he gained weight (3 kg) and has maintained nor-
mal professional activity. Herpes bouts and Kaposi's
sarcoma (KS) lesions, present since 1988, were man-
aged by conventional treatments.

The treatment of patient PB2 (stage 1IB) (Table
3), sexual partner of patient PB1, followed a similar
pattern of interruptions. However, the improvement
from D1020, when his follow up became regular, is
evident. Not only his clinical condition improved and
KS lesions remained stable, but five years after the
onset of TF treatment, administered in association with
AZT, the number of lymphocytes, CD4, CD8 and NK
cells have increased.

Table 4 shows the long term evolution of patient
N.18 of Table 1. An improvement of laboratory param-
eters was seen soon after the onset of the TF treatment,
which was added to the antivirals {AZT and DDI) the
patient was receiving the 2 preceding years. The clin-
ical condition showed dramatic improvement; fatigue
and depression subsided, and the patient resumed
a very active professional life. Dermal KS lesions
remained stable, whilst a lung KS lesion regressed
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Tuble 2. Patient PB1 (Stage IVD)

Post TF Day LYM. Cbh4 CD8 NK p24 TREAT.
60(Oct 1950) 1269 178 520 ND 170 AZT
1020 713 71 377 7 NA "
1140 864 120 449 0 1000 DDI
1170 360 75 129 8 720 -
1210 756 90 347 8 620 "
1270 683 88 321 7 260 "
1300 527 42 315 6 510 *
1360 400 25 120 0 610 "
1390 400 46 199 0 540 "
1450 504 31 233 5 1300 "
1540 600 36 247 0 1250 "
1630 493 19 305 5 1550 "
1720 500 30 340 5 1275 AZT
1810 900 63 558 45 600 AZT+3TC
1870 400 20 200 g 720 3TC

Patients’ laboratory data between D60 and D1020 are not available; clinical condition remained stable throughout treatment, despite multiple
KS lesions present since 1988 and HIV encephalitis since 1989. Lymphocytes (LYM), CD4 and CD8 or natural killer cells numbers are shown;
p24 = values of HIV p24 antigenaemia in pg; TREAT = asociate anti-HIV treatment.

Tuble 3. Patient PB2 (Stage 1IB)

Post TF Day LYM. CD4 CD38 NK p24 TREAT
60(Oct 1950) 1197 203 515 ND 0.0 AZT
1020 1428 228 899 186 ND "
1140 2065 309 1321 165 0.0 "
1170 1800 342 1134 90 0.0 "
1210 1972 276 1321 256 0.0 "
1270 1950 312 1306 253 0.01 "
1300 1987 298 1352 219 0.0 "
1360 1676 329 856 101 0.0 "
1390 1922 274 914 173 0.0 "
1450 1890 273 844 208 0.20 "
1540 1927 289 1310 212 0.25 "
1630 1674 267 1104 201 0.0 "
1720 1800 234 1332 234 0.0 "
1810 1800 306 1206 216 0.0 "
1870 2000 300 1380 280 0.0 "

Lymphocytes (LYM), CD4 and CD8 or natural killer cells numbers are shown; p24 = values of HIV p24 antigenaemia in pg; TREAT =

associated anti-HIV treatment.

without specific therapy as did voluminous plantar
warts. Nearly three years after the onset of the TF treat-
ment, the CD8 cell number shows a slight decrease,
whilst the total lymphocyte number and the CD4 sub-
set show an increase. Table 5 shows laboratory data of
patient N.16 of Table 1. Despite regular TF administra-
tion this patient failed to respond. His clinical condition

showed a deterioration, parallel to his haematological
parameters.

In an attempt to confirm the role of TF in restoring
delayed type hypersensitivity (DTH), skin tests were
carried out in 14 anergic patients (stage IVC2) using
the multitest Mérieux. They were tested 30 and 60 days
after initiation of daily oral TF administration (Table



Tuble 4. Patient N.15 (Stage 1VD)

DAY LYM. CD4 CD8 NK p24

0 667 73 353 0 0.04
90 672 73 295 0 0.0
120 900 81 423 0 0.0
180 1030 92 442 0 0.0
210 537 80 225 0 0.0
240 1400 126 644 14 0.0
270 888 106 390 0 0.0
330 1000 80 530 0 00
360 811 56 364 0 0.0
420 1044 43 282 11 0.10
450 800 43 279 8 0.80
430 1300 68 353 0 0.40
580 1118 89 570 11 NA
660 727 65 341 22 040
750 534 64 186 S 0.50
1030 1000 90 340 10 2.80

Patient N.15 (stage 1VD) suffered from pulmonary KS. Since
post TF D360 all anti-KS chemotherapy was discontinued; KS
remained stable and on D750 a partial regression was noticed.
Lymphocytes (LYM), CD4 and CD8 or natural killer cells num-
bers are shown; NA = not available; p24 = values of HIV p24
antigenaemia in pg.

Tuble 5. Patient N16 (Stage IVD)

DAY LYM. CD4 CD8 NK p24

0 440 4 202 9 15 AZT
60 608 6 310 12 40 "
90 285 2 133 3 24 "
120 588 5 252 5 55 "
180 500 5 260 5 100 "
240 500 5 395 10 110 "
270 410 4 197 8 90 "
300 561 5 353 11 60 "
360 597 5 368 12 120 "
420 467 1 151 10 150 "
450 262 2 146 2 85 "
430 328 NA NA NA NA "
540 455 3 205 9 800 b
580 498 4 278 20 NA "
660 200 2 112 2 1560
750 100 1 45 NA 1700 "

Lymphocytes (LYM), CD4 and CD8 or natural killer cells numbers
are shown; p24 = values of HIV p24 antigenaemia in ug; TREAT =
associated anti-HIV treatment.

6). 8/14 and 10/14 were found positive respectively at
D30 and D60.
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Table 6. Skin-test converion following TF administration

Day: 0 30 60
Number of patients with
positive skin tests: 0/14 8/14* 10714**

A group of 14 anergic AIDS patients (stage IVC2) received orally a
daily dose of 5.107 cellequ. for 60 days. 8/14at D30 and 10/14 (71 %)
at D60 showed a restored skin test response to the multitest Mérieux.
*P=0.01; ** P=0.0005 Fisher’s exact tet was used for computing the
statistical significance.

Discussion

Transfer factor was used in AIDS patients as early
as 1986 [9,10]. In their study, Carey and coworkers
reported that they were able to restore DTH, as assessed
by skin tests, in previously anergic AIDS patients, and
also to increase their in vitro blastogenic response to
phytohaemagglutinin (PHA) and antigens [10). How-
ever, the improvement in the immune response dimin-
ished after the TF injections were discontinued.

These observations are consistent with ours shown
on Table 6: orally administered TF was capable of
restoring skin test reactivity to recall antigens within
30-60 days of the initiation of treatment. Although
these studies were not pursued, and DTH was not sys-
tematically assayed in all patients, they appear to be
of interest. Indeed, they confirm observations made by
Gottlieb et al. [17,18], suggesting that a 6 month treat-
ment using IMREGR, an immunomodulator contained
in the TF dialysate, can restore DTH in ARC patients
and also retard disease progression. This effect seems
to be independent of TF’s antigenic specificity. More-
over, a correlation between cutaneous DTH response
and survival prognosis is now established, as is the in
vitro IL-2 production following antigen or PHA stim-
ulation [19]. Thus, from these data one may now sur-
mise that TF treatment can delay discase progression,
and this can be predicted by monitoring the patients’
aforementioned CMI parameters.

An improvement in survival can be inferred in the
present study by the clinical improvement noticed in
14/25 patients, and the stable condition of 6/25. It is
worth observing that the improvement of the clinical
condition is not always reflected in the assayed lab-
oratory parameters, suggesting that the latter do not
always provide an accurate picture of the clinical sit-
uation. Be that as it may, it seems pertinent to collate
the clinical results of this study to those mentioned by
Ortega-Fernandez et al. [20]: in a 4 year controlled tri-
al in asymptomatic HIV-infected patients, the authors
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observed a significant difference in disease progres-
sion between the TF treated and the placebo group;
only 3/43 (7%) of the TF receiving patients developed
AIDS, whilst 27/78 (28%) AIDS cases were recorded
in the control group.

The same authors report inhibition of HIV repli-
cation by dialysable leucocyte extracts obtained from
pooled leucocytes of healthy volunteers. Although the
mechanism of the phenomenon is not elucidated and
its extrapolation to an in vivo situation, considering the
concentrations involved, seems prima facie improba-
ble, these observations corroborate the contention that
the TF dialysate, as a result of the numerous moi-
eties contained therein, is a multifacet activity product.
Thus, in some pathological conditions, unspecific TF
can, at least partially, restore the immune functions and
achieve clinical improvement. Specificity, nonethe-
less, is of the essence. In this context, we report else-
where the absence of an effect of HIV-specific TF on
herpes relapses, whilst HSV-specific TF, subsequently
administered to the same patients, proved efficacious
in controlling the herpes bouts [21].

The evolution of the HIV infection is not pre-
dictable at the individual level; thus, several years
may elapse before a seropositive patient progresses
into discase, and it is now quasi-certain that not all
HIV-infected patients will. Similarly, survival varies
from one patient to another. These individual variations
should have provided leads for the pathogenesis of
the syndrome and the underlying mechanisms of resis-
tance, as it was suggested by one of us in 1987 [22].
This has not been the case. Too confident, because of
the swift advances of virology in identifying the virus,
the main research effort was concentrated in compre-
hending its functions, in view of producing antiviral
compounds capable of inhibiting its mechanisms of
replication, whilst the second goal has been the prepa-
ration of a vaccine capable not only to protect against
infection, but also against disease progression. In this
targeted, fast moving research, implemented by the lat-
est techniques of molecular biology, the main problem
was gradually lost from sight: the syndrome itself with
its CMI implications and, consequently, the patient.

However, it has eventually become obvious that
natural mechanisms to resist the HIV infection are
present, and have permitted several seropositives to
escape disease, as are immune mechanisms allowing
them to resist infection. Thus, although the focus of
attention to CMI was long in coming, several indi-
cations were pointing out that cellular immunity was
playing a crucial role in the syndrome [23-25], and

not only because one subset of its effector cells was
the target of the virus. This has been discussed to
some extent elsewhere [26]; suffice to report here
some salient evidence. Borrow et al. [27] have shown
that viraemia of symptomatic HIV-1 patients was con-
trolled by CTL recognising gp160, an envelope glyco-
protein of the virus, and the level of the HIV-specific
CTL activity paralleled the efficiency of control of
primary viraemia. Thus, patients with strong cytotox-
ic responses showed rapid reduction of acute plasma
viraemia and antigenaemia, whilst, contrariwise, both
viraemia and antigenaemia were poorly controlled in
patients with low gpl60-specific cytotoxic activity.
Rowland Jones et al. {28] have reported that certain
Gambian prostitutes, who remained uninfected (both
PCR- and sero-negative) despite multiple unprotected
sexual intercourse, presented HIV-specific CTL lym-
phocytes. This observation not only implies that CMI
plays a key role in AIDS, but also suggests that it can
prevent infection.

Contrasting to the failure of humoral immunity to
control the virus, because of its high mutation rate,
CMI seems able to overcome this aspect. Indeed, the
sexual partners of the Gambian prostitutes offer a vast
array of viral strains without succeeding in breaking
the immune resistance of the recipient. Thus, the con-
tention - discussed elsewhere [26] - that specific TF
might be used as a prophylactic vaccine against HIV
infection finds support in clinical and laboratory data.
However, the prophylactic use of TF is not novel. Ina
thorough clinical trial, Steele et al. have shown that
VZV-specific TF can protect immunocompromised
leukaemic children from varicella zoster infections {11,
whilst Viza et al., using HSV-specific TF, protected
mice against HSV lethal challenge [5].

The data reported here are consistent with clinical
results obtained with specific TF in treating other viral
infections. When they are collated with the data report-
ed in recent years on the role of the CMI in controlling
the HIV infection, they make the investigation of the
use of HIV-specific TF for the management, and even
the prevention of AIDS, urgent and compelling.
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