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Objectives: To test the hypothesis that PVAC, delipidated, deglycolipidated heat killed Mycobacterium
vaccae, is an effective and safe treatment for psoriatic arthritis (PsA). This treatment has shown promising
results in psoriasis.
Methods: 36 patients with PsA in two centres were studied in this double blind, placebo controlled,
randomised trial. Patients were randomised to receive two intradermal injections of 50 mg PVAC or
placebo and were followed up for 24 weeks. The primary end point was the Psoriatic Arthritis Response
Criteria (PsARC), a composite measure based on changes in joint tenderness and swelling scores and
physician and patient global assessments.
Results: The PsARC response at either 12 or 24 weeks was achieved by 9/18 (50%) placebo and 9/18
(50%) PVAC patients (p = 1.0). No significant differences in the Psoriasis Activity and Severity Index (PASI),
patient or physician global assessments, CRP, or Health Assessment Questionnaire score over time were
found between the two groups. However, changes in the pain visual analogue scale over time did differ
between the two groups (p = 0.006): at 24 weeks the mean score in the PVAC group had declined by
19.2 mm and in the placebo group had increased by 4.8 mm. PVAC was well tolerated with no increased
incidence of adverse events compared with placebo.
Conclusions: PVAC was not shown to be as effective as immunotherapy for PsA. The striking response to
placebo in this study reinforces the importance of adequately controlling therapeutic trials in PsA.

soriatic arthritis (PsA) is a chronic inflammatory
arthritis that affects 7–42% of patients with psoriasis1 2
and causes significant pain and disability.3 To date,
treatments for PsA—namely, non-steroidal anti-inflammatory drugs (NSAIDs) and traditional disease modifying
antirheumatic drugs (DMARDs), have not been universally
efficacious and may be associated with significant side
effects.4–7 More recently, anti-tumour necrosis factor a
(TNFa) treatment has been shown to be effective for active
PsA and psoriasis.8
In 1998, a new therapeutic agent, PVAC, was investigated
for the treatment of psoriasis. PVAC consists of delipidated,
deglycolipidated heat killed Mycobacterium vaccae (M vaccae)
and was originally studied as a vaccine to prevent tuberculosis and leprosy in the Philippines. The trials in psoriasis
were started after the observation that the psoriasis skin
lesions of patients with leprosy and psoriasis apparently
improved when they were given mycobacterial vaccines.9 To
explore this further, an open label study of PVAC for
treatment of psoriasis was conducted.10 In this study two 50
mg doses of PVAC were given intradermally to 20 adult
patients with moderate to severe psoriasis (Psoriasis Activity
and Severity Index (PASI)11 score 12–35). By 12 weeks, 13/20
(65%) patients had improved with a .50% fall in their PASI
score. In 30%, complete remission was attained. No abnormal
laboratory findings were noted in patients receiving PVAC,
but local reactions developed at the site of injections and
gradually resolved over 4 weeks. One patient with erythrodermic psoriasis experienced a flare of this condition. In
addition, a placebo controlled trial of unmodified M vaccae for
chronic plaque psoriasis has reported significant benefits in
those patients receiving active treatment.12
The possible mechanisms of action of PVAC in psoriasis
have been investigated. Biopsies of the PVAC injection site
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show a classical delayed-type hypersensitivity response with
recruitment of dendritic cells, macrophages, and T cells into
the dermis. In vitro studies with PVAC show that it
stimulates dendritic cell activity, enhancing antigen presenting function. Cells from the human mononuclear cell line
THP-1 can phagocytose fluorescein labelled PVAC, which
stimulates them to produce interleukin 10 (IL10). This in
turn has an inhibitory effect on T cell function, decreasing
production of interferon gamma (IFNc) (Tan PL et al,
unpublished data). This change in the pattern of cytokine
production may be of relevance for two reasons. Firstly, there
is evidence that psoriasis is characterised by low IL10 levels in
skin lesions.13 IL10 is a known inhibitor of TNFa14 and,
possibly, IL10 induced by PVAC has a beneficial effect on
psoriasis by down regulating TNFa production. Secondly,
IFNc may have a role in the pathogenesis of psoriasis. When
injected into the skin of normal subjects, IFNc can induce
keratinocyte hyperplasia and lesions similar to psoriatic
plaques.15 T cells are known to be crucial to the psoriatic
disease process15 and are the main source of IFNc. When T
cells isolated from human psoriatic plaques are injected into
severe combined immune deficient mice, they can transform
normal human skin, previously transplanted into these
animals, into psoriatic skin.16 Thus, if PVAC can reduce the
production of IFNc, then down regulation of the immune
process causing psoriasis may occur.

Abbreviations: ACR, American College of Rheumatology; CRP, C
reactive protein; DMARDs, disease modifying antirheumatic drugs;
IFNc, interferon c; IL, interleukin; NSAIDs, non-steroidal antiinflammatory drugs; PASI, Psoriasis Activity and Severity Index; PsA,
psoriatic arthritis; PsARC, Psoriatic Arthritis Response Criteria; TNFa,
tumour necrosis factor a
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METHODS
Subjects
Eligible subjects were men and women aged 18–75 years with
psoriasis and PsA (as diagnosed by a rheumatologist). All
patients had active disease, defined as three or more tender
joints and three or more swollen joints.8 All patients had
disease duration of more than 6 months and were rheumatoid factor negative. Women of childbearing potential agreed
to the use of adequate contraception throughout the study.
Subjects were excluded if they had severe psoriasis
(pustular, erythrodermic, or exfoliative), clinically relevant
cardiovascular, hepatic, neurological, endocrine, or other
major systemic disease, axial disease only, inflammatory
bowel disease, or reactive arthritis. Subjects were also
excluded if they had received PUVA, other UV treatment,
prednisone .10 mg/day, intra-articular steroid, or DMARD
treatment (including methotrexate, sulfasalazine, cyclosporin
A) in the 4 weeks before administration of PVAC. Topical
treatments, oral NSAIDs, and low dose corticosteroids were
permitted throughout the study.
The local ethics committee approved this study and all
patients provided written informed consent.
Study design
The trial was a double blind, randomised, placebo controlled
study conducted at two centres in New Zealand. Patients
were recruited from outpatient rheumatology clinics from
November 2000 to November 2001. The randomisation
scheme was generated before the study, with a block size of
eight at each centre and with equal numbers of subjects
assigned to each treatment group. Randomisation was
performed by allocation of computer generated random
numbers.
Subjects were assigned to receive 0.1 ml intradermal
injections of 50 mg PVAC or placebo (0.9% NaCl) at weeks 0
and 3. PVAC (Corixa, Seattle USA) was supplied and
randomised by Genesis Research & Development
Corporation Limited, Auckland, New Zealand. All preparations were identical in appearance. The treatment assignments were not released until all aspects of the study were
completed. Two independent rheumatologists reviewed
safety throughout the trial.
Subjects were initially assessed at a screening visit to
determine eligibility for the trial. Those patients receiving
DMARDs then underwent a 4 week washout period. At the
follow up visit (week 0), these patients were rescreened, and
baseline clinical examination and investigations were performed. The first intradermal injection of PVAC or placebo
was also given on this visit. Plain radiographs of the hands
and feet were obtained upon entry into the trial. Follow up
was at 3 weeks (when the second injection was given) and
then at 8, 12, and 24 weeks. At each visit, clinical assessments included swollen joint count (maximum score 66

joints), tender joint count (maximum score 68), PASI score,
patient and physician questionnaires, and blood tests.
Injection site reactions were measured by a person not
assessing clinical response. The site of injection was covered
by gauze for all subjects before clinical assessment and
subjects were advised on each visit that there was no
relationship between the size of the injection site reaction
and psoriasis response in previous studies.
Efficacy measurements
The primary outcome was the proportion of subjects meeting
the Psoriatic Arthritis Response Criteria (PsARC) at 12 or
24 weeks. This composite measure requires improvement in
two factors (with at least one being a joint score) with
worsening in none, of the following four factors: patient and
physician global assessments (improvement defined as a
decrease by >1 unit; worsening defined as an increase in >1
unit on a 0–5 Likert scale); and tender and swollen joint
scores (the sums of all joints scored; improvement defined as
a decrease by more than >30%; worsening defined as an
increase >30%).6
A secondary end point was the proportion of subjects
meeting the ACR20 (the American College of Rheumatology
preliminary criteria for improvement of rheumatoid arthritis19) at 12 or 24 weeks. Other secondary end points were
changes in the ACR20 core set variables, the number of
withdrawals, and the change in the PASI score from baseline
at weeks 12 and 24.
Safety assessments
Safety was monitored by physical examination, vital signs,
and laboratory tests. All possible adverse events were
recorded, with details of severity and likely causality.
Statistical analysis
All analyses were conducted independently of the manufacturers and suppliers of PVAC, and according to an intention
to treat principle with the use of two tailed tests and an a
value of 0.05. Repeated measures using a mixed model
approach20 were used to investigate whether outcomes
differed over time and between placebo and drug groups.
Initial measures such as age, sex, weight, duration of
psoriasis and PsA, DMARD use, nail disease, and axial
disease were included as covariates in analyses.
Power calculations based on a PsARC response in the
placebo group of 23% as reported by Mease et al8 showed that
a sample size of 18 in each group had 80% power at the 0.05
level of significance to detect a change in response in the
treatment group from 23% to 50%, assuming that the placebo
group remained unchanged, the correlation between repeated
measures was 0.02, and the trial had five time points.
The SAS statistical package21 was used as it incorporates
procedures for mixed models for continuous, ordinal, and
binary outcomes.

RESULTS
Baseline characteristics
Fifty one patients were screened for entry into the study, of
whom 15 were not enrolled because they did not meet entry
criteria (five unable to undergo DMARD washout, three
without active disease, two with inflammatory bowel disease,
and five with miscellaneous causes).
Therefore, 36 patients (16 female) entered the trial. Of
these, 18 received PVAC and 18 received placebo. Table 1
summarises their baseline demographic, clinical, and laboratory data. The median age was 43 years (range 23–72). The
median duration of psoriasis was 18 years (1–41) and of PsA
10 years (1–40). Thirteen patients had asymmetric oligoarthritis and 23 symmetric polyarthritis. Axial disease was
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The suggestion that T cells have a pivotal role in the pathogenesis of PsA as well as psoriatic skin disease is supported by
the observation that large numbers of CD4+ T cells of the
CD45RO phenotype are present in PsA synovial membrane.17
Interestingly, there is also some evidence that IFNc plays a
part in PsA. Three patients with psoriasis, given recombinant
IFNc as an immunomodulatory agent, experienced a flare of
PsA after 3–4 months of treatment. In one, re-treatment with
IFNc resulted in further joint inflammation.18 This suggests
that down regulation of IFNc production by PVAC might also
be expected to have a beneficial effect in PsA.
On the basis of both clinical and laboratory data, we
designed a randomised, double blind, placebo controlled trial
to test the hypothesis that PVAC is a safe and effective
treatment for PsA.
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Baseline characteristics of the patients studied

Characteristic

PVAC
(n = 18)

Placebo
(n = 18)

Age (years), mean (SD)
Female sex, No (%)
Duration of psoriasis (years), median (range)
Duration of PsA (years), median (range)
DMARDs (before washout) at onset, No (%)
Methotrexate (before washout) at onset, No (%)
Asymmetric oligoarticular disease, No (%)
Polyarticular disease, No (%)
Axial disease, No (%)
Erosions on hand/feet radiographs, No (%)
Tender joint count, median (range)
Swollen joint count, median (range)
Patient global assessment, median (range)
Physician global assessment, median (range)
Patient pain score, mean (SD)
CRP (normal,1 mg/l), median (range)
HAQ, median (range)
PASI, median (range)

40.6 (8.8)
6 (33)
13 (1–35)
9 (1–20)
4 (22)
1 (6)
10 (56)
8 (44)
7 (39)
6 (33)
15.5 (4–42)
9.5 (3–27)
2.5 (2–4)
3 (1–4)
46.1 (19.9)
7.5 (2.0–39.0)
0.875 (0.0–1.625)
2.8 (0.2–11.7)

51.8 (11.8)
10 (56)
20.5 (2–41)
10 (2–40)
11 (61)
10 (56)
3 (17)
15 (83)
7 (39)
7 (39)
16.5 (5–50)
11.5 (3–33)
2 (1–4)
3 (1–4)
46.7 (24.4)
9.5 (1.0–62.0)
0.75 (0.0–2.5)
2.5(0.5–18.6)

DMARDs, disease modifying antirheumatic drugs; CRP, C reactive protein; HAQ, Health Assessment
Questionnaire; PASI, Psoriasis Activity and Severity Index.

present in 14 patients. Erosive changes were present on hand
and feet radiographs in 13 patients. The median active joint
counts at baseline were 16 tender joints (4–50) and 11
swollen joints (3–33). There were some differences between
the two groups: those patients receiving PVAC were younger,
had more oligoarticular disease, and were less likely to be
receiving DMARDs at the time of entry into the trial.
Primary end points
At 12 weeks, the PsARC response was achieved in 7/18
patients receiving placebo and 6/18 receiving PVAC (p = 0.7).
At 24 weeks, the PsARC response was achieved in 8/18
patients receiving placebo and 6/18 receiving PVAC (p = 0.5).
The PsARC response at either 12 or 24 weeks was achieved by
9/18 (50%) placebo and 9/18 (50%) patients receiving PVAC
(p = 1.0) (table 2). A repeated measures analysis including
the patient characteristics used in the analysis of individual
measures found no evidence of a change over time (p = 1.0)
or a difference between two treatment groups (p = 0.5) in the
PsARC response.
Secondary end points
Table 3 summarises the ACR20 and PASI results. The ACR20
response at 12 and/or 24 weeks was achieved by 3/18 placebo
and 5/18 PVAC treated patients (p = 0.4). There was no
difference between the two groups for changes in the patient
global assessment, physician global assessment, swollen joint
count, tender joint count, C reactive protein (CRP) or Health
Assessment Questionnaire. However, changes in the pain
visual analogue score over time did differ between the two
groups (p = 0.006); at 24 weeks the mean score in the
placebo group had increased by 4.8 mm and in the PVAC
group had declined by 19.2 mm (fig 1).

Table 2 Primary end point: number of patients achieving
the PsARC response
Week

PVAC (n = 18)

Placebo (n = 18)

p Value

12
24
12 and/or 24

6
6
9

7
8
9

0.7
0.5
1.0
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There was no evidence that the changes in the PASI over
time differed between the two groups; an improvement in the
PASI score of >50% at week 12 and/or week 24 was present
in 5 (28%) patients receiving placebo and 8 (44%) patients
receiving PVAC (p = 0.3).
Four patients in the placebo group and three in the PVAC
group withdrew from the study (p = 0.7). In all cases, the
reason for withdrawal was lack of efficacy.
Safety
Adverse events were reported in five placebo treated patients
and four PVAC treated patients (p = 0.7). The adverse events
recorded for the PVAC treated patients were menstrual
irregularity (two patients), fatigue, and influenza.
Injection site reactions
Injection site reactions, defined as skin induration .0 cm
within 3 weeks of injection, were found in 6/18 (33%)
placebo treated patients and 17/18 (94%) PVAC treated
patients (p,0.001).

DISCUSSION
There has been considerable interest in the use of vaccine
treatment for the treatment of inflammatory disorders.22–24
However, this double blind, placebo controlled trial did not
show that PVAC as immunotherapy alters the clinical activity
of PsA. This trial was powered to detect only large differences
between PVAC and placebo. As far as we know this is the first
study of M vaccae in PsA and if there were trends suggesting
Table 3 Secondary end points: (A) number of patients
achieving the ACR20 response; (B) number of patients
with improvement in the PASI score of >50%
Week

PVAC (n = 18) Placebo (n = 18)

p Value

(A)
12
24
12 and/or 24

2
3
5

2
2
3

1.0
0.6
0.4

(B)
12
24
12 and/or 24

5
5
8

5
4
5

1.0
0.7
0.3
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efficacy, a larger study would be warranted. The current data
do not support a more definitive study, unless a different
dose or dosing regimen can be justified. PVAC does appear to
be a safe treatment with no significant adverse events noted
during the 6 month follow up period.
Although there are many similarities between the immunopathology of psoriasis and PsA, it is widely recognised that
the activity of skin psoriasis and PsA do not always occur
at the same time, suggesting that the immune mechanisms
triggering skin and joint inflammation may be distinct.
Hence, therapeutic agents that are immune modifiers may
not be effective for both manifestations of psoriasis unless
they target a common inflammatory pathway. This may
explain why PVAC, a treatment shown to be effective for
skin disease, has less impressive effects on the articular
disease associated with psoriasis. Interestingly, a placebo
controlled trial of IL10 in PsA showed significant improvements in skin disease, but not articular disease activity
scores.25
Despite previous studies showing beneficial effects of M
vaccae in skin disease, this study found no difference between
the two groups for the PASI, which reflects the severity of
psoriasis. One explanation may be that in previous studies of
PVAC in psoriasis,10 patients had much more severe psoriasis
but very low rates of DMARD use, compared with the
patients in our study. This study was not designed to
investigate the efficacy of PVAC in psoriasis and, indeed,
patients with PsA often have mild psoriasis.26 The mean PASI
score at the start of this trial was at the lower limits of the
PASI scale and improvements other than total clearing may
not have been detectable. The current study attempted to
control for DMARD use by a 4 week washout before
treatment. Another possible explanation for the lack of skin
response to PVAC may be that slightly different physical
characteristics of the PVAC preparations accounted for the
variation in response. This phenomenon has been described
in trials of oral tolerance.27 Clearly such differences would
potentially influence the effect of PVAC on both the skin and
the joints in PsA.
When the two groups were compared, more patients in the
placebo group were taking DMARDs at baseline. This finding
may in fact strengthen our results, given that patients with
severe disease are more likely to be treated with DMARDs.
Therefore, the placebo treated group with possibly more
severe disease had similar results to those with less severe
disease receiving PVAC. Importantly, baseline variables
including DMARD use, patterns of arthritis, and age were

included in the analysis models so that any differences noted
are over and above baseline.
A potential confounding factor of this study may be that
those patients receiving PVAC had greater and more frequent
local skin responses to injection. The assessors were unaware
of the severity of the skin reaction. Theoretically, this skin
response may enhance a placebo effect. However, despite the
differences in skin response, there was no difference between
the two groups, again reinforcing the lack of benefit observed
with PVAC.
The only benefit found in the PVAC group was improved
pain scores at 24 weeks. Although interesting, it seems
unlikely that this result is clinically significant given that
there was no difference in pain scores at any other times and
that this finding was not related to improvements in patient
global assessments or other markers of inflammatory disease,
such as CRP, swollen joint count, or tender joint count.
The most striking feature of this study is the large PsARC
response to placebo. In the placebo group 50% of patients
achieved a PsARC response at 12 and/or 24 weeks. This
phenomenon has been reported in other trials. For example,
in the Department of Veterans Affairs Cooperative Study
comparing sulfasalazine and placebo in PsA, the PsARC
response in the placebo group was 45% at 36 weeks.6 In the
randomised controlled trial of etanercept in PsA, of those
patients receiving placebo, 23% achieved the PsARC response
at 12 weeks and 13% achieved the ACR20 response.8 The
baseline swollen and tender joint counts were lower in this
study than in the etanercept and sulfasalazine trials, and in
this setting small fluctuations in the placebo treated group
may have led to an apparent improvement in the PsARC
response.
A recent Cochrane review also emphasised the large
responses to placebo in PsA clinical trials. In this review, all
trials assessed showed improvements in the placebo group
over baseline, with pooled improvement of 0.39 disease index
units (95% confidence interval 0.26 to 0.54). Overall, the
effect size of the placebo response in the PsA group was three
times greater than in the rheumatoid arthritis group.7This
enhanced response to placebo may be due in part to the
fluctuating course of PsA. Our study strongly reinforces the
importance of adequately controlling trials in PsA treatment.
In summary, immunotherapy in the form of a mycobacterial vaccine for PsA has not been shown to be effective. It is
likely that more direct treatments targeting immune dysfunction in PsA will provide greater therapeutic benefits.8 As
emphasised by this study, trials of new treatments should be
carried out in the presence of adequate controls to account for
the significant placebo response found in PsA.
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