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Nicotinamide and Tetracycline Therapy

of Bullous Pemphigoid

David P. Fivenson, MD; Debra L. Breneman, MD; Gary B. Rosen, MD; Craig S. Hersh, MD;

Scott Cardone, MD; Diya Mutasim, MD

Background and Design: The combination of nicotin-
amide and tetracycline has been anecdotally reported to
be effective in the treatment of bullous pemphigoid. We
conducted arandomized, open-labeled trial comparing the
combination of 500 mg of nicotinamide, three times daily,
and 500 mg of tetracycline four times daily, with predni-
sone therapyin 20 patients with bullous pemphigoid. The
study was divided between an 8-week acute phase with
fixed drugdosagesanda 10-month follow-up phasein which
study medications were tapered based on patient response.

Resuwlis: Eighteen of 20 patients enrolled in the study
were treated, two patients were unavailable for follow-
up. Twelve patients were treated with the combination
of nicotinamide and tetracycline and six patients were
treated with prednisone. There were five complete re-
sponses, five partial responses, one nonresponder, and
one patient with disease progression in the nicotin-
amide and tetracycline group compared with one com-
plete response and five partial responses in the predni-

sone group. There were no statistically significant.
differences in response parameters between the two
groups. All five patients in the nicotinamide and tetra-
cycline group receiving long-term follow-up remained
disease free during medication tapering, while three pa-

“tients in the prednisone group had repeated disease flare-

ups with steroid tapering. Adverse effects in the nicotin-
amide and tetracycline group included gastrointestinal
upset (two patients) and transient renal failure (one pa-
tient). In the prednisone group, there was one occur-
rence each of hypertension, erosive gastritis, multiple de-
cubitus ulcers, osteomyelitis, deep venous thrombosis,
and death related to sepsis. Two patients required insu-
lin therapy for hyperglycemia.

€omnclusiens: The combination of nicotinamide and tet-
racycline appears to be a useful alternative to systemic

steroids in the treatment of bullous pemphigoid.

(Arch Dermatol. 1994;130:753-758)

From the Department of .
Dermatology, Henry Ford
Hospital, Detroit, Mich

(Drs Fivenson, Rosen, and
Hersh), and the Department
of Dermatology, University
of Cincinnati (Ohio)

(Drs Breneman, Cardone, and
Mutasim).
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ULLOUS PEMPHIGOID (BP) is
a chronic autoimmune blis-
tering disease that is char-
acterized by erythematous

Do plaques, vesicles, and tense
bullae that typlcally begin in the sixth or
seventh decade. Traditional therapies used
in BP include systemic corticosteroids and
cytotoxic agents.! Other agents reported
as efficacious include dapsone, cyclospo-
rine, erythromycin, and tetracycline."” An
effective steroid-sparing regimen could po-
tentially benefit elderly patients with BP
by helping to reduce the steroid-related side
effects to which this population is prone.
Recently, Berk and Lorincz® presented four
patients with BP treated effectively with-
out steroids with a combination of nico-
tinamide and tetracycline.®

We have treated a series of 20 pa-
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tients with BP in a nonrandomized fash-
ion with the combination of nicotin-
amide and tetracycline and found it to be
effective. We, therefore, initiated a ran-
domized, open-label trial to compare the
efficacy of the combination of nicotin-
amide and tetracycline with prednisone in
the treatment of BP. In this article, we re-
view our experience with the combina-
tion of nicotinamide and tetracycline in 20
patients enrolled in this randomized trial.
The short-term and long-term effective-
ness and safety of this combination therapy

See Patients and Methods
~ on next page

.com.
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PATIENTS AND METHODS

PATIENTS

The study design was that of an open-label randomized trial
comparing the combination of nicotinamide and tetracy-
cline with prednisone in the treatment of BP. The study pro-
tocol was approved by the institutional review boards at
Henry Ford Hospital, Detroit, Mich, and the University of
Cincinnati (Ohio) Medical Center. Treatment was divided
into two phases: an 8-week acute phase with fixed drug dos-
ages and a 10-month follow-up period. The inclusion cri-
teria included diagnosis of BP by clinical, histologic, and
immunofluorescence findings, a minimum of eight le-
sions (bullae, urticaria, or erosions/crusts), and no sys-
temic therapy within 2 weeks of enrollment. The exclu-
sion criteria included a history of positive tuberculin skin
test without treatment, cicatricial pemphigoid, or poorly
controlled systemic diseases in which therapy with pred-
nisone, nicotinamide, or tetracycline therapy was contra-
indicated.

Patients were randomized into one of two treatment
groups: nicotinamide, 500 mg, three times daily, plus tet-
racycline, 500 mg, four times daily, or prednisone 40 to 80
mg/d. Minocycline, 100 mg, twice daily was substituted if
excessive gastrointestinal upset was noted with tetracy-
cline.

Patients were seen weekly for 2 weeks, then biweekly
for 2 months, then monthly for the remainder of 1 year.
On each visit, the number of bullous, crusted, and urti-
carial lesions on each patient were counted and plotted on
cutaneous maps, one for lesions less than 1 cm in diameter
and one for lesions more than 1 cm in diameter. The fol-
lowing scale was used: 0, no lesions; 1+, one to five le-
sions; 2+, six to 10 lesions; 3+, 11 to 20 lesions; 4+, 21 to
40 lesions; and 5+, more than 40 lesions.

Pruritus and the physician’s global assessment were

also recorded at each visit. Pruritus was assessed as fol-
lows: 0, no pruritus or burning; 1, mild pruritus or burn-
ing (occasionally noticeable); 2, moderate pruritus or burn-
ing (present but did not interfere with daily activity or sleep);
and 3, severe pruritus or burning (interference with daily
activities and/or sleep). The physician’s global assessment
was rated with respect to baseline presentation as follows:
—3, markedly worse; —2, somewhat worse; —1, slightly
worse; 0, no change; 1+, slightly better; 2+, somewhat bet-
ter; 3+, markedly better; and 4+, clinical remission.

The patient’s blood pressure, complete blood cell count,
and alanine aminotransferase, aspartate aminotransferase,
serum electrolytes, serum urea nitrogen, and creatinine con-
centrations were obtained.at weeks 0, 1, 2, 4, 8, and 12,
and then at 3-month intervals. A chest roentgenogram and
a skin anergy panel (including a tuberculin skin test anti-
gen) were obtained prior to treatment.

Response categories were defined after 8 weeks of treat-
ment as complete response, complete clearing of all le-
sions; partial response, at least 50% clearing of lesions; no
response, less than 25% clearing; and worsening, progres-
sion of disease. During the follow-up period, disease re-
currence was recorded if any new bullae, urticaria, or ero-
sions and/or crusts were noted.

STATISTICAL ANALYSIS

The differences in numbers of bullous, crusted, and urti-
carial skin lesions of less than 1 cm or more than 1 cm were
calculated between 1 week and baseline, 2 weeks and base-
line, and 4 weeks and baseline, to adjust for the baseline
conditions of the patients. The groups were then com-
pared using Wilcoxon rank sum tests on the differences.
Wilcoxon rank sum tests were also used to compare pru-
ritus and global assessment between the two treatment
groups. P values less than or equal to .01 were considered
to be statistically significant. P values between .01 and .05
were considered to be “borderline” significant.

in the treatment of both localized and generalized BP are
demonstrated.

Twenty patients were enrolled between the two study cen-
ters. This included six men between the ages of 69 and
89 years and 14 women between the ages of 52 and 91
years. There were 14 whites and six blacks in the study
population. Fourteen patients were randomized to treat-
ment with nicotinamide and tetracycline and six to pred-
nisone treatment. The study was originally designed to
randomize a total of 96 patients, with approximately 24
in each treatment arm at each center. The study was ter-
minated after the 20 patients presented were enrolled; a
randomized, double-blind, multicenter trial has since been
initiated. During the acute phase of the trial, there were
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five complete responses, five partial responses, one no
response, and one worsening in the nicotinamide and tet-
racycline group and one complete response and five par-
tial responses in the prednisone group. Two patients in
the nicotinamide/tetracycline group were unavailable for
follow-up (Takble 1).

There was a general trend toward improvement in
both groups in lesion counts, pruritus, and global as-
sessment. Both treatment groups had rapid resolution of

See also pages 748 and 781

bullous and urticarial lesions in patients who achieved
complete response or partial response. The mean pruri-
tus score on enrollment was 2.0 for both the nicotinamide/
tetracycline group and the prednisone group and de-
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Table 1. Comparison of Patient Demographms and Responses to Therapy During the Acute Phase of a Randomlzed Trial of
Nicotinamide/Tetracyciine vs Prednisone in the Treatment of Bullous Pemphigoid*
Lesions ; ‘
Age, y/ | 1 Treatment -
Patient Sex/Race Bullous Crusted Urticarial Regimen, mg/dt Response
1 77N >40 >40 >40 Prednisone 80 PR
2 82/F/B >40 >40 i} Predmsone 80 : PR
3 88/F/W 0 35 0 Prednisone 40 ; “ PR
4 70/F/B >20 >10 20 Tetracycline/nicotinamide Unavailable for
: follow-up
5 69/M/B ’ 15 30 0 Tetracycline/nicotinamide PR
6 76/M/W >40 0 >40 Tetracycline/nicotinamide “PR
7 89/M/W >40 >40 5 Tetracycline/nicotinamide : NR
8 90/FAW >40 >40 0 Tetracycline/nicotinamide CR
9 85/F/W C>40 >40 0 Tetracycline/nicotinamide. PR
10 T4/N/W 5 30 >40 Tetracycline/nicotinamide CR
11 T3/FW 3 3 18 Tetracycline/nicotinamide§. PR
12 61/F/B 15 >40 1 Prednisone 60 G CR
.13 90/F/W 8 3 >40 Tetracycline/nicotinamide§ ‘CR
14 75/FIW 0 30 3 Prednisong 40~ - PR
15 81/M/W 11 >40 0 Tetracycline/nicotinamide W
16 T8/F/B 0 >40 8 Prednisone 60 : PR
17 78/F/B 15 >40 >40 Tetracycline/nicotinamide Unavailable for
. BE follow-up =~ -
18 52/FIW >40 >40 >40 Tetracycline/nicotinamide - - CR !
19 T8/FW 18 6 3 Tetracycline/nicotinamide PR
20 91/FIW 25 >40 >40 Tetracycline/nicotinamide -~ CR

*CR indicates complete response, complete clearing after 8 weeks or less; PR, partial response, at least 50% clearing after 8 weeks; NR, no response, less
than 25% clearing or worse after 8 weeks; and W, worsening or disease progression after 8 weeks.
+Tetracycline, 500 mg four times daily plus nicotinamide, 500 mg three times daily, or prednisone, 40 fo 80 mg/d.

FStopped after 4 weeks due to renal failure.
§Minocycline substituted for tetracycline due to gastrointestinal upset.

creased to 1.5 and 1.0, respectively, at 2 weeks and 1.2
and 0.2, respectively, at 4 weeks. The physician’s global
assessment followed a similar trend in both patient groups
as well. Statistical comparison revealed no significant dif-
ferences between the two treatment groups in the reduc-
tion in numbers of skin lesions (P values ranged from
13 to .96 at 1, 2, and 4 weeks of therapy). Prednisone
showed borderline significance in reducing the number
of bullous lesions of more than 1 cm after 1 week of treat-
ment compared with the nicotinamide/tetracycline com-
bination (P=.017). There were also no significant differ-
ences between treatment group responses for pruritus
(P=.32,P=.81) or the physician’s global assessment (P=.40,
P=.83) at any time point in the acute phase of the trial.
The Figure graphically demonstrates the similarity in
responses to nicotinamide/tetracycline vs prednisone over
time for the evaluation of skin lesions, pruritus, and the
physician’s global assessment.

Table 1 demonstrates that not only was the combi-
nation of tetracycline and nicotinamide efficacious in treat-
ing localized or limited BP (patients 5, 11, 13, and 19),
but it was also effective in patients with extensive dis-
ease (patients 6, 8, 9, 18, and 20). Several patients with
an excess of 100 bullae and/or erosions had their disease
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successfully controlled within 2 to 4 weeks of initiating
tetracycline and nicotinamide therapy.

LONG-TERM FOLLOW-UP

The mean follow-up period was 21.3 weeks in the
prednisone patients and 17.5 weeks in the
nicotinamide/tetracycline patients. Eight patients
maintained regular follow-up visits for 22 weeks or
longer and their treatment courses and outcome are
summarized in Table 2. Two of three prednisone-
treated patients had repeated disease flare-ups with ta-
pering of medication. Five patients in the nicotin-
amide and tetracycline group remained in complete
response for 22, 28, 42, 50, and 54 weeks of observa-
tion while being tapered off treatment.

ADVERSE EFFECTS

Two patients in the nicotinamide and tetracycline
group reported gastrointestinal upset and responded
well to the substitution of minocycline at 100 mg
twice daily for tetracycline. Both of these patients de-
veloped minocycline-related hyperpigmentation
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