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Oue hondred fifty-five patients with genital heepes were enrolled in a double-Blind, placebo-controlled trisl
comparing 8.1 ml of intradermal BOG vaecine with placcho for the prevention of recurrent episodes of senital
herpes, The mean rate or recurrence over ¥ months of prospective follow-up was 10528 recorcences per month
in BCG recipients compared with (.392 recurrences per month in placela recipients (not significant). The BOG
vaccine also failed to influcnce the duration of lesions in the lirst recurrent episode of genital herpes after
vaccination. Jix paticnts were piven g secomnd inoeolation of BOG vaccine, and persistent cutanesus geanulmasg
were noted in theee of These six patiends, Intradecmal inoculation with BOG does not appeare 1o alfect the
natural history of genital herpes, anl repeated inoculations can be toxie,

The major concern of patients with genital herpes simplex (Lederie Laboratories, Pearl River, MY Candida sp,
fieus (HSV) infection is the Frequent recurrence of local antigen (Hollister Stier Co., Spokane, Wash.), Trichopfivion
peailal lesions and symptoms and e risk of rosmission Lo sp. antipen (Haollister Stier Colb, oand SK-SD (10 1o 40 U;
wyenia) pariners and neonates (10, 13, 171 HEV has been Lederle) were applicd. Paticnts returned at 48 © for reading
sbown to cause latent infection in sensory ganglion cells, but of skin rests, Those with at least one positive skin test o
Sk pathogenesis of recurrent infection remains nodefined memps, Candida sp. Teichogdivin sp., or SE-5D and in
"”E'HF Patiznts with disorders ol cell-mediated tmmmity e wehoeens (e Mantous tests had induration of less than 5 mm in
been shown to develop urusuadly severe primary and recur- drameter were then rundomized into the study, For random-
el mucocnignecns HESY infections and to shed HSY inoral tration, patients were stratified by sex and by whether they
dnd genital sites more reguently wnd longer than patients hiael & history of muluple prior episodes of genital herpes
with normal cellular tmmune responses (141, Vaccinalion recurrent infection) or only one prior episode (post-first
Swith bacillus Calenette-Ceuerin CI3C0 ], am stbenated stram of episode infection) into receipt of vaceine or placeba (Cared-
i Myrobgererium bovie, produces nonspecific activation of ffei sp. skin Lest oantigen). In addition, women were also
macrophages (8, 110 and, in combanation with anli-HSY Lype stratificd as to whether or not they were using oral contra-
AQantibedy, has been shown o protect mice lrom vaginitis, coplives,

pasterior paralysis, and cncephalitis after intravagingl chal- Avthe misiud trewtment visit, (01 ml of BCG or 0.1 ml of
Rape with HSV type 2 (30 Previows uncontrolled studies in Cetnelicler sp. skin 1esl antipen was administered intrader-
patients wath recucrent penital HSY mleclions have de- milly. Al vaccinations were performed between recurrent

wrbed vanable resolts i the reduction in regquensy of cpisodes of discase by o clinicion who was nod invelved in
Cotpisodes of genital herpes after the recapl of BOG vaceine the subseguent prospective follow-up of the paticnt. Coan-
E] . This study was undertaken to assess i daihle-bliod, eficdi apv. skin test antigen was sclected so that all patients
- mandomized, placebo-controlled triwl the eifect of BCG vac- wolld experience somé local reaction aller vaceination, and
elation vpon the rate of recurrence as well as the rate of all patients were instructed that the vaccination response
baling of the next episode of Fenital HSV infection afler woutld wary from mild ervthema at the injeclion site 1o the
i fncculation, development of an mdurated papule or scab, The vaccine

wits alministered in the delioid area in 104 patients and in

MATERIALS AND MIETHODS the thigh area, Inoan atlempt 10 accentuate the regional

Study population. Patients were enrolled at the Harbaor- immune response, in 51 patients, BOG vaccine was prepared
view Medical Center Herpes Research Clinic, Seattle, Wash, by Glaxo Pharmacenticals {lof no. 514) and was supplied as
Al patients had cullere-proven symptamatic genital herpes a pill from the Bl Lilly Co., Indiznapolis, Ind. (courtesy of
 before enrallment in the study and were in good generul Fichard Griffithh, Titration of the vaccine on Lowenstein
health. All women were not pregnant and were practicingan — edim at the beginning and midportion of the study re-
wequate method of contraception. vealed 2 % 10° viable bacilli per ml of vaccine.

o Study desipn, After nlormed consent was obtained. a
andardized medical history was administered. u physical
eram wis perlormed, and intradermal skin tests with pore
fied protein derivative (5 whercelin unils), memps antigen

Alter inoculation, patients were seen at scheduled follow-
up wisils al & weeks and at 3, 6. 9, and 12 months and also
durtng recurrences of penital herpes. AL each follow-ap visit
they completed a standardized interview regarding recur-

rences of herpes and possible adverse reactions 1o BOG. In
‘Tclrrﬁﬁwﬁtling b acdeivion, al the indtial wnd routine visits, blood was abtained
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TABLE | Dc mographic and clinical characteristics of the study
population
BCG 1 Placche
Characteristic - recipicnts FECipienis
o = 83) [w-=T72)
Wa. of men ! 40 32
Mo, of women | 43 40
Mean age {yr) U273 (6.8 (270024
No. ol whites B2 b
Mo, married 11 il
No. of women wsing oral 17 23
contraceplives i v
Moo with arm injection 53 31
Ma. with thigh injection 30 11
History of oral herpes 2l 20
Mo. enrolled after first 12 o
episcde of genital herpes
Mo, enrelled with history of re- |71 6
current genital herpes
Mean no. of months since firsl | 26,8 (228) 3B (=29
episade (patienls with history
of recurrences)
Mo, of prior episodes of 1.4 (9.5 13.2(=11.4)
genilal herpes (patients with
history of recurrences)
Eecurrence rate (recurrences per| 0,608 0747 (=0,502)
30 days) before enrollment (0412
(palients with history of
FECUTTCNoES)

-

* Mumbers within parentheses indicate standard devingions,

bilirubin. During recurrences of disease, a genital examina-
tion was performed, and a standardized interview evaluating
the severity and duration of local and systemic symptoms
was conducted. All suspicious lesions were cultured for
H3V. 5kin tests, including reapplication of the purified
protein derivative tests, were repeated at the 3-month visit,
The mean number of visits during the course of this study
was 6.52 in BCG recipients and 6,23 in placebo recipients.

After completion of 1 year of follow-up, 19 patients who
felt that they had benefited from the original inoculation
were revaccinated with either drug or placebo according to
their original randomization schedule. Thirteen were revacs
cinated with Candida sp. antigen, and six received BCG
vaccine, with (.5 ml given subcutanecusly in each thigh.
Follow-up over the subsequent & months was similar to that
described for the first year.

Laboratory methods. Viral isolation procedures were per-
formed as previously described (16). Herpes simplex virus
was identified by typical cytopathic effect in diploid fibro-
blast cell cultures, The first genital HSY isolate was typed by
an indirect immunoperoxidase technigue (G).

Statistical analyses. Demographic characteristics of BOG
and placebo recipients were compared with use of the
chi-square statistic for discrete variables (such as percent
married) and the two-sample r-test for continuous variables
{such as age). Comparison of days from prior recurrence to
vaccination and days from vaccinalion to next recurrence
was accomplished with the log-rank (Mantel-Cox) test. The
Wilcoxon test was used to assess treatment effects on rate of
recurrence, number of lesions, and duration of itching, pain,
and lesions For the first episode afler treatment. Paired
Wilcoxon statistics were used for pre- versus postvaccina-
tion comparisons. Data afler revaccination for the 19 pa-
tients who received second courses of therapy were ana-
Ivzed separately.

ANTIMICRCE. z‘LGEt_ﬂTs [

RESULTS

One hundred fifty-five persons with culture-pro
HSV infection were cnrolled in the study (Tahl
men and 83 were women, of whom 40 used oral
tives. The mean age of patients was 27.2 vears:
Caucasian, and 14% were marricd. Twenty-one b
tory of only ene prior episode of genital HSV, wheg
had had recurrent episodes. The mean rate or recum
the latler group before the onset of the stud
episodes per month for men and 0,699 'SDLSl}d'!‘.S‘- ped
For women,

Eighty-three paticnts, 40 men and 43 -.-.nmen it
imjections of BCG, 53 in the arm and 30 in the thigh
Thirty-nine BCG recipients responded to vaccinatig
by forming a scab al the inoculation site (32 pi
converting their PFD reading to positive {=5- -mm
al 3 months after vaccination (4 pa[l{‘,nlb,'l,.
tientsh. _

Effect of BCG on subsequent rate of recurrence.
duration of follow-up was 296 days (2114 days
deviation) in BCG recipients and 291 days (211
placebo recipients (Table 2). The median time 2"
recurrence after vaccination was 30 days in BCG
compared with 43 days in placebo recipients. The
time from the last recurrence before enrollment v
nation, however, was ugmhmnll}' longer in BCG
{32 days) than in placebo recipicnts (19 days); thf:ref .
total time from the last episode pre-inoculation unti
episode post-inoculation was identical between |
groups (62 days) (Table 23, The mean rate of IEI:'l][’J'E
the study period was (1528 recurrences per 30-dayp
BCG recipients compared with a rate of 0,392 re
per 30-day period for placebo recipients (P =0

TABLE 2. Effect of BOG an subsequent rI:I:IJEI'Ci:I_l.‘::

B BCG %D

Parameter recipienls -'_Z'm
= 83 £

Median days from prior 3T
recurrence 1o vaccinalion

Median days to first recurrence o
after vaccination

Mean days followed after 250
vaccinalivns

Mean no, of recurrences per 3) 0.528
days aller vaceination (all
paticnts)

Mean no. of recurrences per 10 (603
days before vaccination (patients
with history of recurrences)

Mean no. of recurrences per 30 0,532 1,31
davs after vaccination (patients (=710
with history of recurrences)

Mein no. of recurrences per 3 0,454 h
days after vaccination (patienis {n =13 icle
vaccinaled after their initizl
emsode of disease)

Mean no, of recurrences per 30 (441
days afler arm vaccination (all
patients)

Mean no. of recurrences per 30 0.687"
davs after thigh vaccination {all
patients)

=0, for o nmmrlwn belween BOG and p|“l:|:"‘1} recipients

b P <005, for comparisen between BOG and placeks r|,|.1|:|=|1l:s.

© P <0002 for comparisn or change from pre- to pns:!:w.mcnlrﬂt
rates in BOG recipients versus placcho recipients,
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s;ug'nll“am differences in recurrence rates were noted be-
een BCG and plac l3|.‘.IOILI'_,'IL'.IlLI'I[:3 between men and women,
gh[wecn thase who received vaceine after their first cpisode
"ol disease or after multiple recurrences of disease, between
Eﬂus& BCG recipients who formed scabs or had purified
~piotein derivative conversions and those who did nal, or
E"'I,'p:rl.l.u:{:n women who did and did not wse oral contracep-
“tives. In BCG recipients there was a trend toward a lower
'.;Eralauf recurrence in those inoculated in the deltoid area than
~inthose who received thigh inoculations, 0,441 versus 0,687
(P = 0.06), respectively, Amang patients with a history of
< ecurrent cpisodes of genital HSY infection, the mean rates
ol recurrence before and after vaccination were 00608 and
ﬁﬂj!i respectively, for BCG recipients, versus 0,747 and
? 57, respectively, for placebo recipients. The change in the
mean rate of recurrence from pre- to postvaccinalion Was
denlficantly less in BCG recipients than in placebo recipi-
s (P < 0. 0017, Fifteen of the 19 patients (3 BOG recipients
‘Hrd 10 placebo recipients) who were revaccinated after 1
jear were followed for a median of an additional 14,7
*morths, The mean rate of recurrence Lllumg the sceond year
“was 0,962 recurrences per M-day period in the BCG recipi-
s and 0,446 recurrences per 30-day period in the placebo
recipients {nol sigoificant),

Effect of BCG on manifestations of the first episode post-in-
wlation. To evaluate the effcct of BCG vaccing on mani-
3 [estauuna of recurrent episodes of disease, the signs and
- ymptoms of the first clinical episode after vaccination were
tmpared for BCG and placebo regipients (Table 3). In men,
m significant differences in the mean duration of itching or
- pinor in the mean number or duration of lesions were noted
between BCG and placebo recipients. In women, althaugh
here were ne sipnificant differcnces between BCG and
placebo recipients in mean number or duration of lesions,
BCG-rreared patients did report a sipnificantly shorter dura-
CGonocatching, 1.2 versus 4.6 days (F = 0.0013, and pain, 2.1
Cversus 4.5 days (P = 0.01), than did their placebo-treated
“gosnterparts. The durations of the recurrent cpisodes immae-
~digtely befors and after therapy were also evaluated. Among
" BCG recipients (1 = 48), the mean duration of lesions in the
episode before enrollment was 8.1 days compared with 7.0
- days for the first episode after vaccination (not significant).
- Amomg placebo recipients (0 = 42), the mean durations were
G and 6.8 days, respectively (not significanth,

- Adverse effects. Mo significant adverse effects of BCG
yaccing were noted in those who received single arm or thigh
“noculation. Three of six persons who received a second
=BG vaccination, however, developed large draiming gran-
&-I._..']mﬂs at or near the site of incculation i the thigh, with
inguinal lymphadenopathy. These lesions persisted for sev-
- el weeks to months, and one patient required reconstruc-
L:, live surgery for cosmetic reasons. Mo significant hematolog-
jezl or hepatic abnormalities could be ascribed to either
Emmat or recurrent BOG vaccination.

rikis

DISCLUSSION

[}ur results indicate that BOG vaccination does not in-
“eresse Lhe time to subsequent elinical recurrence or decrease
the rate of recurrence of pendta] HSV infection. This lack aof
ticecy was obsery ecl with both proximal-site {thigh) and
?' slal-site {arm) moculation. Morcover, three of the six
i*patlents whom we treated with a second course of BCG

“developed cutaneous pranulomas thal were both painful and
o disfiguring. Although such lesions have become an expected
‘esult of BOG immunotherapy of malignant disease (2, 5),

e

e
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TABLE 3. Effect of BCG on first episode posttreatment
_f:iﬂ:x ol g Mean no. of days () Mean o of
realment - - = i
pislienis ; Iching® Pain® Lesions lesicns (vl
Male  BCG 1533 1937 8233 6.3027)
Fluceho L.9a2n 1.0 (2% T2} 5.8 (22)
Female  RBOG 1.2 (25" 2.1 (2% 5.6 (30 2.5(27)
Placebo 4.6 {25) 4,5 (20 G122 3.0 024)

¢ Analysis was limiled 10 those with iching or pain present at the onse of
e cpmade.

oo (00T, Tor diference between BOC and placebo recipicnts.

= 001, Por dillerence beltween BOG and plceba reciments.

the chronic draining lesions were felt to be an unacceptable
toxicily of therapy by all three of the allected patients.

The one statistically significant benefil of BCG vaccina-
tion that we observed was a reduction in the reported
duration of pain and itching associated with the first recur-
rence after inoculation in women, These dala may sugrest
that nonspecific stimulation of cell-mediated immunity is
important in reducing the severity of disease even if il 15 not
effective in preventing reactivalion from the latent stale.
Howewver, the fact that we were unable to note such an effect
in men and that no significant reduction in the duration of the
cpisode was achieved supgests that this positive effect, if
real, is of lmited clinical sipnificance, Alternatively, it may
ke that, in the assessment of multiple clinical parameters, the
effects of BCG on the duration of pain and itching occurred
by chance alone.

One of the more interesting outcomes of this trial was the
observation that, in the placebo group, the rate of prospec-
tively recorded recurrences, 0.337 recurrences per 3 days,
was significantly less than the rate reported before enrell-
ment in the study, 0.747 recurrences per 30 days (P < 0.001),
Although these data suggest a reduction in the frequency of
recurrent genital herpes over Lime, our population included a
selected proup of patients with frequent recurrences whose
prestudy recurrence rate was determingd from paticnt his-
tory. The observed differences, therefore, may have been
due to patient selection, e, greater likelthood of volunteer-
ing for the study in those patients who had by chance been
lemporarly experiencing more freguent récurrences or ret-
rospeclive overestimation of past recurrences. To chart
more accirately the long-term natural history of the disease,
prospective follow-up of a large number of patients being
followed from the first episode of disease over tme is
needed, Our resulis, howewver, indicate that studies evaluat-
ing the rate of recurrcnce of penital HSV infection must
cansider the potential for varving or decreasing rates of
recurrence over lime. As such, comparing recurrence rales
in any ane individual belore and after therapy may only
reflect the natural history of infection rather than the effect
of therapy on the long-term course of disease.

There are several possible explanations for our inability Lo
demonstrale a beneficial effect of BOG on the rate of
recurrence of genital H5V infection, Our dose and prepara-
tion of BCG may not have been immunologically optimal.
Previons studies have indicated that the immunogenicity of
BCG as measurcd by lymphocyie uptake of tritated thym-
idine in lymph nodes is dependent upon the viability, dose of
inoculation, and virulence of the strain of BCG (13). When
compared with ather strains of BCG, the Glaxo strain used
in our study induced a 25% lower peak response
(1 hymidine uplake at 16 days) than did Monoeeal,
Phipps. and Tice strains and 50% lower than did the Pasteor
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strain (13). Each of the two previous uncontralled studies of
BCG and penitu] herpes in humans used Glaxo vaceine (1,
TioAnderson et al. (1) used a dose identical to that employed
in our stedy, 0.1 mi of intradermal vaccine, whereas Bigr-
man ¢t al. (7 used maltiple 1.0-m! doses. Cutaneous re-
sponses to BOG vaccine in our study as measured by
purified protein derivative conversion or development of a
scab at the vaccination site occurred in only 39 of our &3
patienls, significantly less than that reported by Anderson
and Bierman. Although multiple doses of BOG may have
produced more durable immunity as messured by skin test
conversion, the taxicity that we encountered with sequential
doses of the vaccing made this approach unaceptable to our
paticnts,

Alternatively, BCG vaceination may actually have had a
deletertous effect on the subsequent course of recurrent
genital herpes, Studies in mice have indicated that BOCG
vaccination can induce in vitro suppression of spleen cell
responses oomitogens and alloantigens (9, 11, 12) and, in
mice lacking HEV antibody, can enhance neurovirulence of
HSW-2 (3). Our resuelts indicaled trends toward higher pro-
spectively observed rates of recurrence in BOG over pla-
cebo recipients, proximally over distally vaccinated BCG
recipients, and revaccinated over singly vaccinated RCG
recipients, which may sugpest that the elfect of BOG on host
cell-mediated immune response (o recurrent genital 1SV
infection is suppressive rather than enhancing,

In summary, this double-blind, placebo-controlled trial
sugzests no significant clinical benefit in reducing the rate of
recurrence of genital herpes infection by intradermal inocu-
lation with one (L1-ml dese of Glaxo strain BCG vaccine.
Repeated doses of vaccine were associated with unaccepla-
ble side effects. Further studies of immunotherapy for HSV
inlections will necessitate mare acceptahle therapeutic ratios
and may require more specific immunomodulation of the
cell-mediated immune system, especially with respect to
increasing the antigen-specific immune responses.
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