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Abstract

Background: Bullous pemphigoid (BP) is a widely recognized autoimmune blistering disease (AIBD) linked with a high incidence
of morbidity and mortality. The aim of this study was to evaluate the available findings of randomized clinical trial studies to update
interventions for Bullous pemphigoid.

Methods: This article provides an updated overview of interventions for BP. A literature search was performed using Cochrane
Central Register of Clinical Trials, MEDLINE, Scopus, and Web of Science from August 2010 to December 2020. All randomized
clinical trials (RCTs) were done on adults and investigated the effectiveness of administered topical or systemic medications versus
placebos or controls included in the current systematic review. Three RCTs comprising 363 patients were included in the systematic
review. One of the eligible studies was placebo-controlled. All of the included studies used various interventions including,
methylprednisolone plus azathioprine versus methylprednisolone plus dapsone, doxycycline versus prednisolone, and intravenous
immunoglobulin (IVIG).

Results: Following their potentials in disease control, no difference was observed between dapsone and azathioprine; although,
dapsone had a higher corticosteroid-sparing potential. The evaluation of the effect of doxycycline in short-term blister control in
comparison to corticosteroids showed that the medication was not inferior to prednisolone, although it hiad a higher long-term safety.

Conclusion: Therapeutic outcome of IVIG for steroid-resistant patients was satisfactory. Moreover, the effectiveness and reliability
of various immunosuppressive drugs and tetracyclines are investigated by blinded RCTs for the treatment of BP.
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Introduction

A widely recognized autoimmune sub-epidermal blister-
ing disease (AIBD) of the skin is Bullous pemphigoid
(BP), with predominance in elders. The etiology of the
disecase has not been understood fully. Nevertheless, a
number of factors such as drugs, radiation therapy, and
neurological disorders have been proposed as risk factors
for BP (1-5). In Europe an countries, the prevalence of
BP fluctuates over the range of 2.5 to 43 new cases per
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million annually, and it is evident that females are at high
risk (6-10). The prevalence of BP increases with age. It
has been estimated that the risk for the development of BP
is about 300-folds higher in patients aged >90 years as
compared to patients aged <60 years (11).

The clinical presentation of the disease is extremely
polymorphic. Generally, the initial phase of disease begins
with an atypical non-bullous phase with nonspecific mani-

1What is “already known” in this topic:

Bullous pemphigoid (BP) is the most common autoimmune
sub-epidermal blistering disease of the skin which usually
affects the elderly. The etiology of the disease has not been
understood fully.

— What this article adds:
The results of the present systematic review indicated that

dapsone can be used as an adjuvant therapy in the treatment of
BP with relatively low mortality rate.
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festations. At this initial phase, patients are more prone to
experience pruritus alone or combined with excoriated,
eczematous, papular, or urticaria-resembling lesions. BP's
initial phase possibly lasts for some months and in several
patients, it remains as a sign of the disease (12, 13). Either
on normal or erythematous skin, the characteristics of the
bullous stage is the presence of tense bullae with a diame-
ter of 1 to 3 cm. The distribution of lesions is symmetric
with predominance on the trunk, abdomen, and proximal
extremities. Moreover, oral cavity involvement has been
observed in 10-30% of patients (14, 15).

Clinical presentation, immunopathological results, and
enzyme-linked immunosorbent assay (ELISA) are the
basis for the diagnosis of BP. Across the basement mem-
brane of the epidermis, direct immunofluorescence (IF)
microscopy manifests linear deposition of IgG and/or C3.
However, in blood circulation, the specific IgG autoanti-
bodies presence is manifested by either indirect IF mi-
croscopy or ELISA (16).

Regarding the lack of published studies on the treatment
of BP, numerous publications of national & international
guidelines are used as the main sources of information on
the treatment of the disease (17-19). Depending on pa-
tients’ comorbidities, various treatment options are used
which vary from topical and systemic corticosteroids to
immunosuppressive agents. As morbidity is linked with
the severity of pruritis and also the existence of blisters
and lesions, therefore, it is necessary to manage BP pa-
tients intensively (16).

The Cochrane review by Kirtsching et al. revised and
assessed the BP interventions. The findings of the investi-
gation demonstrated that in order to treat moderate BP,
remarkably potent topical steroids are reliable and effec-
tive. Based on their outcomes, it is quite difficult to con-
trol the disease with initial doses (>0.75 mg/kg/day) of
prednisolone (20). The current study was designed to sys-
tematically review recent randomized clinical trials
(RCTs) on BP treatment.

Methods

Literature search

This systematic study was carried out under PRISMA
recommendations (Preferred Reporting Items for System-
atic Reviews and Meta-Analyses). Between August 2010
and December 2020, a systematic search of the research
work was done in the below-mentioned databases: Ovid-
Medline, PubMed, Web of Science, Scopus, and
Cochrane. We used free text as well as Medical Subject
Heading (MeSH) terms “Bullous Pemphigoid”, “Pemphi-
goid”, “Pemphigoids”, “Prednisone”, “Dehydrocorti-
sone”, “delta-Cortisone”, ‘“Rectodelt”, ‘“Prednison Hex-
al”, “Sterapred”, ‘“Ultracorten”, “Winpred”, ‘“Apo-
Prednisone”,  “Cortan”, “Cortancyl”,  “Panafcort”,
“Cutason”, “Decortin”, “Dacortin”, “Decortisyl”, “Del-

tasone”,  “Encortone”,  “Encorton”,  “Enkortolon”,
“Kortancyl”, “Liquid Pred”, “Meticorten”, “Orasone”,
“Panasol”, “Predni Tablinen”, ‘Prednidib”, ‘“Predni-

ment”, “Prednison Acsis”, “Acsis, Prednison”, “Proni-
sone”, “Sone”, “Prednison Galen”, “Prednisolone”,
“Predate”, “Predonine”, “Di-Adreson-F”, “Di Adreson
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F”,  “DiAdresonF”, “azathioprine”, “Azothioprine”,
“Imurel”, “Imuran”, “Immuran”, “Azathioprine Sodi-
um”, “Sodium, Azathioprine”, “Azathioprine Sodium
Salt”, “Azathioprine Sulfate”, “mycofenolate mofetil”,
“Mycophenolate Mofetil”, “Mofetil, Mycophenolate”,
“Mycophenolic Acid Morpholinoethyl Ester”, “Cellcept”,
“Mycophenolate Sodium”, “Sodium Mycophenolate”,
“Mycophenolate, Sodium”, “Myfortic”, “Mycophenolate
Mofetil Hydrochloride”, “Mofetil Hydrochloride, Myco-
phenolate”, “RS 614437, “RS-61443”, “RS61443”, “tet-
racycline”, “Tetrabid”, “4-Epitetracycline”, “4 Epitetra-
cycline”, “Topicycline”, “Achromycin V”, “Hostacy-
clin”, “Tetracycline Hydrochloride”, “Tetracycline Mon-
ohydrochloride”, “Sustamycin”, “Achromycin”, “plasma
exchange”, “Exchange, Plasma”, “Exchanges, Plasma”,
“Plasma Exchanges”, “Hormones, Adrenal Cortex”, “Ad-
renal Cortex Hormone”, “Cortex Hormone, Adrenal”,
“Hormone, Adrenal Cortex”, “Corticosteroids”, “Corti-
costeroid”, “Corticoids”, “Corticoid”, “Therapy”, “treat-
ment”, or “disease management”. To identify further eli-
gible studies for inclusion in our review, the references of
identified articles and reviews were also manually
searched.

Selection of studies

Two independent reviewers (H.S & A.A) screened the
titles and abstracts of the searched results and excluded
irrelevant publications. Full texts of remaining publica-
tions were also evaluated for inclusion in the systematic
review. RCTs were considered eligible if they assessed the
effectiveness of administered topical or systemic medica-
tions against placebos or controls for BP treatment in adult
patients. All studies which have done on pediatrics or
pregnant women were excluded. We also excluded case
reports, editorials, conference reports, and review articles.

Quality assessment and data extraction

By using a standard data collection form, two independ-
ent investigators (H.S & A.A) extracted the data, which
consists up of the name of the first author, publication date
/ year, name of the country where the investigation was
carried out, study category, size of the sample, mean age,
sample males proportion, follow up duration, description
of the intervention, primary outcome, side effects, and
mortality rate.

Two independent (H.S & A.A) investigators evaluated
the quality of studies that taken into account. Investigators
discussed their controversies and any disagreement was
resolved through discussion and re-evaluation.

Results

Figure 1 explains and summarizes the procedure of
study selection. Our preliminary search provided 603 cita-
tions. After screening the titles and abstracts, 10 studies
were selected due to the eligibility criteria. Finally, 3 arti-
cles were selected according to their fulltext in this update
(Fig. 1). The included studies encompassed 363 partici-
pants with a mean age ranged from 65.1 to 77.7 years (21-
23).

The details of the studies included in the current
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Fig. 1. PRISMA diagram of the literature search

systematic review are shown in Table 1. Only one of the
eligible studies was placebo-controlled (23). All of the
included studies used various interventions including,
methylprednisolone plus azathioprine versus methylpred-
nisolone plus dapsone (21), doxycycline versus predniso-

lone (22), and intravenous immunoglobulin (IVIG) (23).

Table 1. Characteristics of the included studies

The sample size was larger than 100 participants in one of
the included studies (22) and the follow-up period varied
between 1.87 to 12 months. We presented the results of
each intervention separately in terms of main outcomes,
relapse, side effects, and mortality rate (where applicable).

5} -§ =] - §
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£ s o2 : : o £ ;
5 2 5 2% 5 c g3 5 Z
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M. Sticherling 2017 54 12 months ~ Multicenter, Methylpredniso- The time until com- Three deaths in  Thirty-one  ad-
randomized, non-  lone plete tapering of the azathioprine verse events
blinded plus azathioprine ~ methylprednisolone group versus above grade 1
clinical trial versus one in the dap- were reported
methylpred sone group with no signifi-
nisolone plus dap cant difference in
sone the two groups
H.C Williams 2017 253 52 weeks A pragmatic, Doxycycline vs -The proportion of Three treatment-  Significant higher
multicenter, Prednisolone patients with three or  related deaths in  adverse events of
parallel-group fewer significant the doxycycline grades 3 to 5 for
randomized blisters at 6 weeks group versus the prednisolone
controlled trial -The proportion of eleven in the group (36%)
patients with grade 3 prednisolone compared to the
to 5 adverse events  group doxycycline
at 52 weeks group (18% )
M Amagai 2016 56 57 days Multicenter, Intravenous Disease activity  Not reported No significant
randomized, immunoglobulin score on day 15 difference  was
placebo- (IVIG) observed between

controlled, dou-
ble-blind trial

the IVIG and
placebo  groups
regarding adverse
drug reactions
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Methylprednisolone  and
methylprednisolone and dapsone

Within dermatology units of nine German and Austrian
university hospitals, this multicenter and randomized clin-
ical trial was undertaken on BP patients (21). The treat-
ment provided to the patients was oral methylprednisolone
(0.5 mg/kg per day) along with azathioprine 1.5-2.5
mg/kg daily (n=27) or dapsone 1.5 mg/kg daily (n=27).
The period up till the complete tapering of methylpredni-
solone was considered as the primary outcome.
Methylprednisolone was discontinued in eight patients,
five patients on azathioprine group versus three patients
on the dapsone group, following a median duration of 251
and 81 days, respectively.

Low values of corticosteroid median cumulative dose
were observed in the dapsone (1.92 g) as compared to the
azathioprine (2.65 g) group; however, with the reference
of statistical significance, the difference was negative
(p=0.060). In azathioprine and dapsone groups, the aver-
age duration till the entire discontinuation of novel blisters
was 89 and 42 days respectively (p=0.261). In the post-
observational duration of 12 months, 70% of patients were
completely remitted on the treatment with azathioprine
whereas 65% of patients on the treatment with dapsone
(p=0.752). During this stage of observation, five patients
were completely remitted (four individuals from the dap-
sone group in comparison with one from the azathioprine
group) after the end of the treatment.

Relapse was the novel formation of blisters while reduc-
ing the corticosteroid treatment and was observed in 4
patients (8%) (2 patients on azathioprine versus 2 on dap-
sone).

Totally, 31 adverse events (18 in the azathioprine group
versus 13 in the dapsone group) above grade 1 were rec-
orded. During the observation period, there were 3 deaths
in azathioprine compared to 1 in the dapsone group. One
death in the dapsone group was caused by hepatotoxicity,
kidney failure, and cardiac arrhythmia that possibly re-
sulted as a consequence of medication.

azathioprine  versus

Doxycycline versus prednisolone

Through 54 British and Dutch dermatology specialist
clinics, 278 cases of BP were randomly assigned in a mul-
ticenter pragmatic randomized controlled clinical trial to
receive doxycycline (200 mg daily) (n=132) or predniso-
lone (0.5 mg/kg daily) (n=121) as initial treatments (22).
In order to receive the treatment with doxycycline or with
prednisolone for 6 weeks, participants were randomly
assigned. Subsequently, to provide proper treatment for
normal clinical practice, the investigators were unmasked

In the study, two principal findings were taken intoac-
counts such as a percentage of patients with <3 remarka-
ble blisters at the period of 6 weeks and the percentage of
patients with grade 3 to 5 adverse events at 52 weeks. In-
vestigators used non-inferiority (with an adequate nonin-
feriority margin of 37 percent) and superiority approaches
to compare short-term effectiveness and long-term safety
respectively. The study findings manifest that 91% of
those initiated to get treatment with prednisolone had <3
blisters at week 6 in comparison with 74% of participants
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initiated to get doxycycline treatment (adjusted difference
18.6% [90% CI 11-1-26-1]). By week 52, prednisolone
group participants were at significant risk to have severe
treatment-emergent side effects (36% versus 18%, adjust-
ed difference 19-0% (95% CI 7-9-30-1, p=0.001). At this
time point, there were three treatment-emergent fatalities
in the participants treated with doxycycline, whereas 11
fatalities were in the participants treated with predniso-
lone.

The ratio of participants obtained successful treatment
(>3 blisters and no treatment adjustments) at 3 (56% ver-
sus 81%), 6 (54% versus 85%), 13 (59% versus 75%), and
52 (41% versus 51%) weeks was lower in the doxycycline
group versus the prednisolone group. The relapse rate was
considered as more than 3 blisters in patients with suc-
cessful treatment at 6 weeks. The relapse rate was similar
in the two treatment groups (32% in the doxycycline
group versus 36% in the group exposed to prednisolone
with having a corrected difference of 2.1% [90% CI -8.3—
12.5]). No distinction has been observed among the two
arms in terms of dermatology life quality index (DLQI)
and EQOL-5 dimension. Although, post-adjustment of
baseline DLQI noted a considerable minor difference in
DLQI progress in the severity of disease, age of partici-
pants, and Karnofsky score.

Among the prednisolone group, 73% of participants
(which is a high percentage) compared to the doxycycline
group (46%) experienced complete cessation of blisters at
6 weeks. Additionally, the proportion of participants with
treatment-associated adverse events (96% versus 86%)
and all-cause mortality (89% versus 83%) at 52 weeks
was greater in the group treated with prednisolone versus
the doxycycline group.

Intravenous immunoglobulin (IVIG)

In Japan, this polycentric, randomly assigned, placebo-
controlled, double-blind study was performed in 53
healthcare bodies (24). Patients who had been treated with
steroids at a dose of 0.4 mg/kg daily and did not show any
symptomatic improvement included in the investigation.
In order to receive human IgG (400 mg/kg per day)
(n=29) or placebo (physiological saline) (n=27) for five
successive days, the participants were randomly distribut-
ed. The efficacy of treatment was evaluated by disease
activity score (DAS). On the 15" day, the primary out-
come of the investigation was defined as the DAS. The
findings of the investigation showed that DAS 15 was
lower in the IVIG group (19.8+22.2) than that in the pla-
cebo group (32.3£31.5, p=0.089).

Additionally, the IVIG group demonstrated lower scores
of DAS in all observation points by day 57. In patients
with severe disease (a DAS score of 40 or more before the
study), a considerable difference was noted among both
groups with respect to values of DAS on days 8, 15, and
22. Additionally, at all stages of observation, lower values
of Japanese BP score and anti-BP180 antibody titer were
found in the IVIG group as compared to the values in the
placebo group.

There was not any case with severe adverse drug reac-
tions (ADRSs) in the two groups, and no significant differ-
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ence was noted among the two groups regarding the inci-
dence of ADRs. Investigators in the study did not report
the relapse and mortality rate of the participants.

Discussion

We conducted an up-to-date systematic review of treat-
ments for BP on randomized controlled trials published
after 2010. In the systematic review, overall, three studies
were included which consists up of 363 participants.

The study by Sticherling et al. compared methylpredni-
solone plus azathioprine versus methylprednisolone plus
dapsone (21). It was the first controlled randomized clini-
cal trial that assessed the role of dapsone in the treatment
of BP. However, previously a number of non-
interventional studies have been published on the use of
this drug for the treatment of BP (24-26). The results of
the study demonstrated that patients who were treated
with dapsone could decrease their systemic corticosteroids
faster compared to those on azathioprine. Consequently,
the cumulative corticosteroid dose and the number of days
on corticosteroids were lower in dapsone-treated patients;
although, the differences were not significant. While treat-
ing BP, several clinical trials have been investigated the
role of various medications in combination with oral ster-
oids (27-29). Beissert et al., in a study, compared oral
methylprednisolone  plus  azathioprine  with  oral
methylprednisolone plus mycophenolate mofetil (27). It
was found by investigators that both drugs were equally
potent while treating BP. According to the results of the
study, no significant difference was observed among the
two groups with reference to mean duration of complete
remission and cumulative dose of corticosteroids. Alt-
hough, lower liver toxicity was demonstrated in the my-
cophenolate mofetil group. In contrast to these findings,
the results of a study by Guillaume et al. showed no im-
provement in disease control by using azathioprine or
plasma exchange as adjuvants to corticosteroids (28). Fur-
thermore, Kirtschig et al. in the systematic assessment of
interventions for BP, concluded that there is not enough
evidence on the effectiveness of the addition of plasma
exchange or immunosuppressive drugs such as mycophe-
nolate mofetil or azathioprine to prednisolone or predni-
sone (20). More RCTs according to the comprehensive
analytic statement on clinical outcomes and scoring in BP
are required to explore the role of immunosuppressive
drugs or plasma exchange in combination with cortico-
steroids in BP therapy (30)

Tetracyclines have received increasing attention for the
treatment of BP as steroid-sparing agents with anti-
inflammatory and neuroprotective features. Tetracycline’s
effectiveness while treating BP was investigated in a small
RCT published in 1994 with inconclusive results (31).
Williams et al. performed a multicenter, pragmatic, paral-
lel-group clinical trial to examine whether the initiation of
the treatment with tetracyclines provides short-term con-
trol of blisters compared to corticosteroids (22). Although
it has been shown that the combination treatment with
tetracycline and nicotinamide is possibly effective for BP
patients (20), Williams et al. did not combine doxycycline
with nicotinamide to assess the efficacy of the antibiotic

compared to oral steroids in a clear manner (32). The re-
sults of the study confirmed that doxycycline was non-
inferior to prednisolone as an initial treatment. Whereas
the medication was safer in the long-term compared to
prednisolone. It seems necessary to assess the role of tet-
racyclines as a long-term steroid-sparing agent in the
treatment of BP patients who have received a short course
of corticosteroids. It is supposed that this treatment is as-
sociated with a faster remission of BP with a lower inci-
dence of long-term undesirable negative outcomes.

It has been reported that IVIG is a safe and efficient
treatment for autoimmune and systemic inflammatory
diseases (33). Several case reports and series have indicat-
ed that IVIG is a beneficial alternative for the treatment of
BP patients who are unable to receive conventional treat-
ment options (34-36). Amagai et al. investigated the ther-
apeutic effect of IVIG when used in higher dosages in
non-responsive patients to steroids in a multicenter, ran-
domized, placebo-controlled, double-blind trial (23). The
results of the study revealed that IVIG possibly attains the
potential to act as a potent agent for patients who become
resistant to steroid therapy. However, it is recommended
that future investigations examine the long-term effect of
IVIG in large randomized clinical trials.

Conclusion

The results of the present systematic review indicated
that dapsone could be used as adjuvant therapy in the
treatment of BP with a relatively low mortality rate.
Doxycycline as initial treatment was not subordinate to
conventional treatment done with oral corticosteroids for
acute regulation of blisters but it can be used in combina-
tion with corticosteroids regarding its long-term safety.
IVIG is possibly a convenient medical therapy for patients
who are resistant to steroid therapy. Further large blinded
RCTs are required to explore the efficiency and safety of
various immunosuppressive drugs and tetracyclines for
the treatment of this disease.
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