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Osteoporosis in Patients with Pemphigus Vulgaris before Steroid Therapy
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Abstract- Pemphigus Vulgaris (PV) is often complicated by osteoporosis. Although corticosteroid therapy
undoubtedly plays a causative role, inflammation associated with PV may also contribute to osteoporosis.
This study was designed to determine the prevalence of osteoporosis in patients with PV before corticosteroid
therapy and to compare these findings with those reported previously in healthy volunteers. Newly diagnosed
patients with PV, who had not received systemic corticosteroids, were enrolled. Bone mineral density
(BMD) was measured both in the lumbar spine (L1-L4) and hip region. Data were compared with those of a
healthy Iranian population. The association between the disease duration and severity and BMD was
evaluated. A total of 50 patients (27 women) with a mean age of 42.6±14.5 years were enrolled. Osteoporosis
was seen in 7 (14%) patients, 3 (11.1%) women, 4 (17.4%) men, and in both genders it was more common
when compared to the population of healthy Iranians (8.2% in women and 4.9% in men). Osteopenia was
found in 26 (52%) patients, 13 women and 13 men. Although both osteopenia and osteoporosis were more
common in severe disease, neither the duration nor the severity of PV showed a statistically significant
association with osteopenia or osteoporosis. The presence of a higher than expected rate of osteoporosis in
patients with PV argues for osteoporosis screening and efforts aimed at prevention and early initiation of
treatment to prevent unnecessary morbidity.
© 2014 Tehran University of Medical Sciences. All rights reserved.
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Introduction
Pemphigus vulgaris (PV) is a rare but serious and
potentially life-threatening autoimmune disorder of the
skin and mucous membranes. It is characterized by
circulating and tissue-bound auto antibodies against
desmoglein 3 and/or 1 leading to the destruction of
desmosomes, acantholysis, and eventually the
formation of epidermal or mucosal blisters.
Inflammation has an essential role in the
immunopathogenesis of PV. Auto-reactive B- and Tcells, as well as inflammatory cytokines, are probably
involved in the pathogenesis of pemphigus. Various
pro-inflammatory cytokines including IL-6, IL-8, IFNγ, IL-1α, and TNF-α is known to amplify cell signals
that mediate acantholysis (1). Several studies have
shown that pro-inflammatory cytokines can reduce
bone mineral density in autoimmune disorders such as
rheumatoid arthritis, scleroderma and dermatomyositis

(2-14).
Systemic glucocorticoids are the mainstay of therapy
for pemphigus and almost all the patients require longterm treatment with relatively high doses of steroids.
However, it is well established that in the majority of
patients morbidity from pemphigus is related to the side
effects of steroid therapy (15-19). Osteoporosis is a
serious and common complication of systemic
corticosteroid therapy.
Reviewing the literature, authors only found one
retrospective study about the occurrence of osteoporosis
in patients with pemphigus (20). Wohl et al., reported a
higher prevalence of osteoporosis in patients with
pemphigus. Although the authors treated their patients
with steroids, a higher prevalence of osteoporosis was
detected in patients with pemphigus even after
controlling for the potential confounding effect of
corticosteroid therapy. This study was designed to
determine the prevalence of osteoporosis in patients with
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PV before corticosteroid therapy and to compare these
findings with those reported previously in healthy
volunteers.

This study was approved by the Tehran University of
Medical Sciences Ethics Committee, and informed
consent was obtained from all participants.

Materials and Methods

Results

This was a cross-sectional study performed on newly
diagnosed patients referred to the Autoimmune Bullous
Disease Research Center, Razi hospital, Tehran
University of Medical Sciences, a referral dermatology
center providing services to major parts of Iran.
Inclusion criteria included: (1) diagnosis of PV based on
the typical clinical, histopathological, and direct
immunofluorescence findings, (2) not being treated with
prednisolone or immunosuppressive drugs previously.
The exclusion criteria included: (1) taking any other
drugs that may affect bone density; (2) current or past
history of other diseases that may affect bone density;
(3) age under 15 years; (4) pregnancy; (5) not giving
consent to participate in the study.
A detailed past medical history including
demographic data and disease duration was obtained.
Complete physical examination and routine laboratory
tests (complete blood counts, erythrocyte sedimentation
rate, serum calcium, phosphorus and alkaline
phosphatase) were performed.
Bone mineral density (BMD) was determined on the
lumbar spine, femoral neck and total hip for all patients
using dual energy x-ray absorptiometry (DXA) method
by Hologic QDR-4500W machine.
Patients were classified to three groups based on
disease severity: Mild, mouth erosions < 3 and /or
cutaneous lesions < 5; Moderate, mouth erosions 3 to 10
and/or desquamative gingivitis and/or cutaneous lesions
5 to 20; Severe, mouth erosions > 10 and/or severe and
confluent erosions and/or generalized desquamative
gingivitis and/or cutaneous lesions > 20 and/or confluent
areas of skin erosions.
According to the World Health Organization
(WHO), osteoporosis is defined as a BMD (either in
lumbar spine, neck of femoris, or total hip) greater than
or equal to 2.5 standard deviations (SD) below the peak
BMD of gender- and ethnicity-matched healthy young
adults (T-score ≤ 2.5 SD). Osteopenia is defined as a
BMD T-score between –1 to – 2.5 SD. 21
Data analysis was performed with SPSS ver.15
software. Standard deviation (SD) was calculated for
means, and the comparisons were performed by chi
square, paired T-test and ANOVA test for rates, means
and groups, respectively. P value of less than 0.05 was
considered statistically significant.

During a 9-month period, from August 2008 to
March 2009, 50 patients with PV were enrolled into the
study. They included 23 men (46%) and 27 women
(54%) with an average age of 42.5 ± 14.5 years and a
mean disease duration of 20.5 ± 19.9 weeks (median=
12 weeks).
None of the patients had mild disease, while 18
(36%) had moderate, and 32 (64%) had severe disease.
No significant difference was found in the severity of
PV between the genders.
Seven patients (14%) had osteoporosis, 26 patients
(52%) had osteopenia, and 17 patients (34%) had normal
bone density.
There was no statistically significant difference
between men and women regarding the frequency of
either
osteoporosis
or
osteopenia
(P>0.05).
Osteoporosis was observed in 4 men (17.4%) and 3
women (11.1%) while osteopenia was found in 13 men
(56.5%) and 13 women (48.1%).
Frequency of osteoporosis increased with age. It
was observed in 42.9% of the patients older than 60
years, 12.5% of those between 40 to 60 years, and
7.4% of the patients younger than 40 years. This
difference was statistically significant (P=0.04).
Regarding the severity of PV, 18 patients showed
moderate, and 32 patients showed severe disease.
Although the frequency of both osteoporosis and
osteopenia were higher in patients with severe form than
those with moderate disease, the differences were not
statistically significant (P>0.05). The prevalence of
osteoporosis and osteopenia was 19% and 53%,
respectively, in those with severe disease, and 5% and
50%, respectively, in patients with moderate disease
(Table 1).
Duration of the disease was more than 12 weeks in
31 (62%) patients.
In this group of patients,
osteoporosis was observed in 9.6% and osteopenia in
54.8%. Among patients whose duration of the disease
were less than 12 weeks (19 patients), 21% were
osteoporotic, and 47.3% were osteopenic (Table I).
We found no significant correlation between
duration of the disease and the prevalence of neither
osteoporosis nor osteopenia (P>0.05).
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Table 1. Frequency of osteopenia and osteoporosis based on severity
and duration of disease in 50 pemphigus patients
Normal
(n/%)
Disease severity
Moderate disease
Severe disease
Disease duration
< 12 weeks
≥ 12 weeks

Osteopenia
(n/%)

Osteoporosis
(n/%)

Total

8(45%)
9(28%)

9(50%)
17(53%)

1(5%)
6(19%)

18
32

6(32%)
11(35%)

9(47%)
17(55%)

4(21%)
3(10%)

19
31

Discussion
Bone loss has been reported in various inflammatory
and autoimmune diseases such as rheumatoid arthritis
(2-5), systemic lupus erythematosus (22), inflammatory
bowel diseases (23-24), primary biliary cirrhosis (25),
chronic active hepatitis (26), HIV infection (27), and
recently in psoriasis (28). As an autoimmune-mediated
disease, pemphigus may also result in the reduction of
bone mineral density regardless of being treated with
corticosteroids. A number of cytokines involved in the
immunopathogenesis of pemphigus are known to affect
bone metabolism and mediate development of
osteoporosis (8-14).
In a case-control study, Wohl et al., have reported
that osteoporosis is associated with pemphigus (20).
However, the mean duration of the disease was 30
months, and most patients were treated with
glucocorticoids with a mean cumulative dose of 370
grams. While corticosteroids may have a substantial
effect on the development of osteoporosis, the authors
found a statistically significant association between
pemphigus and osteoporosis even after controlling for
the steroid therapy as a confounding factor (OR: 4.27).
In this study, we assessed the effect of pemphigus
per se on BMD in newly diagnosed untreated patients.
14% of patients with pemphigus were osteoporotic
before starting the treatment. This was markedly higher
than the rate of osteoporosis in the normal Iranian
population reported by Akbarian et al., (29)
Osteoporosis was present in 17.4% of men and 11.1%
of women with pemphigus, while in healthy controls
these rates were 4.9% and 8.2%, respectively.
Additionally, since current patients were younger than
the healthy individuals reported by Akbarian et al.,
(29), pemphigus may even induce a more remarkable
effect in the induction of osteoporosis. Although not
statistically significant, a surprising finding in this
study was a higher rate of osteoporosis in men
compared to women.This finding was consistent with
the findings of Wohl et al., (20) These data suggest

that men with pemphigus are more susceptible to
osteoporosis. We have no explanation for the
difference in genders, and as the severity of disease
was not different in two genders, it cannot be explained
by disease severity.
Current study showed a higher prevalence of
osteoporosis in older patients. This was in contrast with
the Wohl et al., study (20) where the rate of osteoporosis
was higher in those younger than 50 years.
In present study, a higher rate of osteoporosis was
observed in patients with more severe disease. A
possible explanation for this finding is that in patients
with more severe disease, higher serum concentration of
pro-inflammatory cytokines such as IL-6 and TNF-α
may induce larger amounts of bone resorption through
increased osteoclastic activity.
The authors also hypothesized that longer exposure
to inflammatory cytokines may lead to an increased
reduction in BMD in patients with pemphigus. To
evaluate this hypothesis, the rate of osteoporosis/
osteopenia in untreated patients with disease duration
more than 12 weeks were compared with those in an
earlier phase of the disease (Table 1). Even though
patients with longer disease duration had a lower rate
of osteoporosis, the difference was not statistically
significant. This could be due to the relatively few
number of patients. Another reason may be that 12
weeks cutoff was not enough to reveal the difference
between the effects of factors that promote
osteoporosis. Further studies with relatively larger
sample sizes and patients with longer duration of the
disease are required to evaluate this difference.
However, mucosal and cutaneous lesions of pemphigus
are generally painful and most patients consult
physician within a short time following initiation of
their clinical manifestations making it difficult to
enroll untreated pemphigus patients with relatively
long duration of the disease. Another limitation of the
current study was the lack of a control group (29). For
better comparing, we presented BMD of patients with
pemphigus and normal population in various age
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groups (Tables 2 and 3).
In conclusion, there is a higher rate of osteoporosis
in the newly diagnosed, untreated patients with PV in
comparison with healthy individuals that suggests role
of the inflammatory process of the disease in reduction
of bone mineral density. Thus, the authors recommend

that patients with PV undergo routine bone densitometry
before starting the treatment with corticosteroid. To
reduce morbidity and mortality of pemphigus, it is also
recommended to consider appropriate strategies for
prevention and treatment of osteoporosis from the first
visit.

Table 2. BMD comparison between female patients with pemphigus and normal population
Age group
16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65
66-70
71-75

Number
of
patients

Mean BMD in
women with pemphigus
(lumbar)

Mean BMD in
normal Iranian
women (lumbar)

Mean BMD in
women with
pemphigus
(femoral)

Mean BMD in
normal Iranian
women (femoral)

0
3
5
0
10
3
1
0
2
0
2
1

---------0.8746
0.9788
--------0.9973
0.8646
0.825
--------0.8275
-------0.7565
0.789

0.829
0.935
0.996
1.019
1.013
0.944
0.944
0.896
0.849
0.811
0.791
0.795

----------0.7146
0.8142
----------0.8192
0.8256
0.702
----------0.709
-----------0.6555
0.754

0.794
0.863
0.908
0.931
0.936
0.925
0.903
0.871
0.833
0.793
0.752
0.714

Table 3. BMD comparison between male patients with pemphigus and normal population
Age group
16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65
66-70
71-75

Number
of patients

Mean BMD in
men with pemphigus
(lumbar)

Mean BMD in
normal Iranian
men (lumbar)

Mean BMD in
men with pemphigus
(femoral)

Mean BMD in
normal Iranian men
(femoral)

1
3
0
1
4
3
1
3
3
2
1
1

0.872
0.9823
-0.933
0.9382
0.9746
0.937
0.954
0.899
0.8495
0.832
0.602

0.763
0.864
0.931
0.970
0.986
0.984
0.971
0.951
0.931
0.916
0.911
0.923

0.782
0.925
-0.86
0.8885
0.8063
0.77
0.8453
0.745
0.6705
0.753
0.628

0.873
0.950
0.997
1.018
1.020
1.007
0.984
0.957
0.931
0.910
0.900
0.906

Acknowledgement
This research was supported and funded by health
services grant (Code: 8106-30-04-87) from the
Research Deputy of Tehran University of Medical
Sciences. We wish to thank Dr. Siavash Toosi for his
valuable help to edit the article and Dr. Bahar Sadeghi
Abdollahi for her statistical consult.

3.

4.

5.

References
1. Veldman C, Feliciani C. Pemphigus: a complex T celldependent autoimmune disorder leading to acantholysis.
Clin Rev Allergy Immunol 2008;34(3):313-20.
2. Shiozawa S, Kuroki Y. Osteoporosis in rheumatoid

882

Acta Medica Iranica, Vol. 52, No. 12 (2014)

6.

arthritis, a molecular biological aspect of connective tissue
gene activation. Tohoku J Exp Med 1994;173(1):189-98.
Magaro M, Tricerri A, Piane D, et al. Generalized
osteoprosis in non steroid treated rheumatoid arthritis.
Rheumatol Int 1991;11(2):73-6.
Gough AK, Lilley J, Eyre S, et al. Generalized bone loss in
patient with early rheumatoid arthritis. Lancet 1994;
344(8914): 23-7.
Celiker R, Gökçe-Kutsal Y, Cindas A, et al. Osteoprosis in
rheumatoid arthritis. Effect of disease activity. Clin
rheumatol 1995;14(4): 429-33.
Yuen SY, Rochwerg B, Ouimet J, et al. Patients with
scleroderma may have increased risk of osteoprosis. A
comparision to rheumatoid arthritis and non inflammatory
musculoskeletal conditions. J Rheumatol 2008;35(6):1073-

S.Z. Ghodsi, et al.
8.
7. Di Munno O, Mazzantini M, Massei P, et al. Reduced bone
mass and normal calcium metabolism in systemic sclerosis
with calcinosis. Clin Rheumatol 1995;14(4):407-12.
8. Nicholson GC, Moseley JM, Sexton PM, et al. Abundant
calcitonion receptors in isolated rat osteoclats.
Biochemical and autoradiographic characterization. J Clin
Invest 1986;78(2):355-60.
9. Calasis E. Interleukin-1 has independent effects on
deoxyribonrcleic acid and collagen synthesis in cultures of
rat calvariae. Endocrinology 1986;118(1):74-81.
10. Collins DA, Chambers TJ. Prostagladin E2 Promotes
osteoclats formation in murine hematopoietics cultures
through an action on hematopoietic cells. J Bone Miner
Res 1992;7(5):555-61.
11. Gowen M, Wood DD, Ihrie EJ, et al. An interleukin -1 like
factor stimulates bone resportion in vitro. Nature 1983;
306: 378-80.
12. Pfeilschifter J, Chenu C, Bird A, et al. Interleukin -1 and
tumor necrosis Factor Stimulate the Formation of human
osteoclastice cells in vitro. J Bone Miner Res 1989; 4:1138.
13. Bertolini DR, Nedwin GE, Bringman TS, et al. Stimulation
of bone resorption and inhibition of bone formation in
vitro by human tumor necrosis Factors. Nature 1986;
319(6053): 516-8.
14. Ota N, Nakajima T, Nakazawa I, et al. A nucleotide variant
in the promoter region of the interleukin - 6 gene
associated with decreased bone mineral density. J Hum
Genet 2001;46(5):267-72.
15. Bystryn J, Steinman N. The adjuvant therapy of
pemphigus. Arch dermatol 1996;132(2): 203-12.
16. Herbst A, Bystryn JC. Patterns of remission in Pemphigus
vulgaris. J Am Acad Dermatol 2000;42(3):422-7.
17. Kawner J, Dhar S. Factors responsible for death in patients
with Pemphigus. J Dermatol 1994;21(9):655-9.
18. Razzaque- Ahmed A, Moy R. Death in Pemphigus. J Am
Acad Dermatol 1982;7(2):221-8.

19. Savin J, Burg S. Corticosteroids and death in Pemphigus. J
Am Acad Dermatol 1983;9:725.
20. Wohl Y, Dreiher J, Cohen AD. Pemphigus and
osteoporosis: a case-control study. Arch dermatol
2010;146(10):1126-31.
21. Lindsay R, Cosman F. Osteoporosis. In: E. Braunwald ,
Dennis- L.Kasper, editors. Harrison`s Principles of Internal
Medicine. 17th ed. New York, NY: Mc Graw-Hill; 2008:
p. 2397-407.
22. Mendoza-Pinto C, García-Carrasco M, Sandoval-Cruz H,
et al. Risks factors for low bone mineral density in premenopausal Mexican women with systemic lupus
erythematosus. Clin Rheumatol 2009;28(1):65-70.
23. Rodrı´guez-Bores L, Barahona-Garrido J, YamamotoFurusho JK. Basic and clinical aspects of osteoporosis in
inflammatory bowel disease. World J Gastroenterol
2007;13(46):6156-65.
24. Schmidt S, Mellström D, Norjavaara E, et al. Low bone
mineral density in children and adolescents with
inflammatory bowel disease: a population- based study
from
western
Sweden.
Inflamm
Bowel
Dis
2009;15(12):1844-50.
25. Mounach A, Ouzzif Z, Wariaghli G, et al. Primary biliary
cirrhosis and osteoporosis: a case-control study. J Bone
Miner Metab 2008;26(4):379-84.
26. Stellon AJ, Davies A, Compston J, et al. Bone loss in
autoimmune chronic active hepatitis on maintenance
glucocorticosteroid
therapy.
Gastroenterology
1985;89(5):1078-83.
27. Konishi M, Takahashi K, Yoshimoto E, et al. Association
between osteopenia/osteoporosis and the serum RANKL in
HIV-infected patients. AIDS 2005;19(11):1240-1.
28. Dreiher J, Weitzman D, Cohen AD. Psoriasis and
osteoporosis: a sex-specific association? J Invest Dermatol
2009;129(7):1643-9.
29. Akbarian M, Davatchi F, Salimzadeh A, et al. Bone mass
density in the normal population of Iran. APLAR J
Rheumatol 2005;8(3):177-83.

Acta Medica Iranica, Vol. 52, No. 12 (2014) 883

