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Study on safety and efficacy of low dose oral cyclosporine

for the treatment of prurigo nodularis in Bangladeshi population
*Sharmeen Al, Rahman MHZ, Hasan MJ3

Abstract

Prurigo nodularis (PN) is a disease with multiple itching nodules situated chiefly on the extremities.
The disease is often persistent and the therapy is refractory. Oral cyclosporine used in moderate to
severe psoriasis has shown modest improvement in the skin lesions with significant side effects.
The drug is recently used in the treatment of PN with variable efficacy. The present study was
therefore intended to investigate whether low dose oral cyclosporine can be preferred as an
effective and safe therapy for Prurigo nodularis. This quasi-experimental study was conducted in
the Department of Dermatology and Venereology of Community Based Medical College Hospital,
Mymensingh, Bangladesh, over a period of 6 months between July 2016 to December 2016. A total
of 96 clinically diagnosed cases of prurigo nodularis attending at the above mentioned places were
consecutively included in the study. After evaluation of the baseline clinical and laboratory features
of the patients, oral cyclosporine was given as 2 mg/kg/day for consecutive 12 weeks. A female
preponderance was observed in the study with female to male ratio being 7:3. The putative
etiological factors present among the patients were a history of frequent mosquito bite (43.8%),
anaemia (28%), hypertension (27.1%) bronchial asthma (22.9%), family history of PN (29.2%) and
family history of atopy (24%). The nodules were mainly distributed in front of the lower limbs
followed by upper limbs and trunk. In terms of nodule characteristics, 33.3% were excoriated,
38.5% were palpable, 26% flattened, 28.1% infected and 35.4% pruritic nodules In the present
study, majority (87.5%) of the patients became free from visible lesions after 12 weeks of treatment
with cyclosporine. Serum IgE and total eosinophil count reduced significantly after treatment than
those before treatment (177.5 vs. 91.6 U/mL, p < 0.001 and 0.5 vs. 0.3 k/pL, p < 0.001 respectively.
However, 8.2% of the patients exhibited albuminuria during the course of treatment. Most of the
patients of Prurigo Nodularis after 12 weeks of treatment with low-dose oral cyclosporine became
free from the lesions without any significant side-effects.
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Introduction

Prurigo nodularis (PN) means "bumps that are
itchy". The disease is also known as Hyde
Prurigo Nodularis, PN, Lichen Simplex
Chronicus, Picker Nodules, Lichen Corneus
Obtusus, and Neurodermatitis Circumscripta in
an atypical nodular form. The middle-aged to

chronic and the lesions evolve slowly. The
itching is severe and confined to the lesions
only. Bouts of extreme pruritus often occur
when these patients are under stress. From
clinical observation the dermatologists find
pruritus to occur characteristically

elderly persons are often affected with this kind 1.

of skin disease. It is recognized as a chronic
inflammatory dermatosis or skin disease that
results to papulo nodular eruption. Scichilone
et al. found this eruption to exhibit a
characteristic of pruritus in a severe form,
nodules and papules with ulcerations and
excoriations because of too much scratching.l

The status of PN leads to a chronic
inflammatory dermatosis where a linear
arrangement is commonly seen. Course is
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paroxysmal intermittent, unbearably severe
which is relieved only by scratching to the
points of damaging the skin, usually
inducing bleeding followed by scarring.2
Several studies described that the
principal etiology of Prurigo Nodularis is
still obscured.” These authors noticed
multiple factors that may be attributed to
the occurrence of disease. These factors,
among others, include i) atopic dermatitis,
i) anaemia, iii) hepatic diseases (including
hepatitis C), iv) HIV disease, v) pregnancy,
vi) renal failure, vii) lympho proliferative
disease, viii) photo dermatitis, ix) gluten
enteropathy, x) stress and xi) insect bites.
Besides these factors Gergen et al. recorded
other factors which include fungal infections,
poor diet, toxin, allergic disorders, poor liver
function, psychiatric illness such as delusion
of parasitosis, thyroid disease, IgA
dermatosis (autoimmune blistering disease)
and becker's nevus.”

Dermatological diseases form an important
chunk of disorders in any major hospital in
our country. Skin diseases are also
influenced by various factors like
environment, economy, literacy, racial and
social customs. The pattern of skin diseases
varies from one country to another and in
various regions within the same country.
Prurigo nodularis presentations can be
confusing and are often difficult to diagnose
for dearth of dermatology experts in our
country. Various modalities of treatment of
PN are also being practiced but sometimes
the disease becomes refractory to
treatment. In view of this fact it is a
challenge for both physicians and the
individual patient concerned in dealing with
their PN. So primary care physicians need
an accurate guidance for diagnosing the
disease, while the individual patients need
accurate and succinct information and
counseling from the physicians. Although
cyclosporine at doses of 3-4.5 mg/kg/day is
used to treat recalcitrant PN, but no study
has yet been performed supporting its
efficacy and safety in the context of our

population. Faced with this backcloth, it is
of utmost importance to undertake a study
on the safety and efficacy of low-dose
cyclosporine on patients suffering from
PN visiting the Community Based Medical
College Hospital, Mymensingh,
Bangladesh with the oral Cyclosporine at
doses of 2 mg/kg/day. The findings
derived from present study will help us in
developing an individualized treatment
scheme using oral cyclosporine therapy.

Methods

The study was conducted in the
Department of Dermatology &
Venereology of Community Based
Medical College Hospital, Mymensingh,
Bangladesh, over a period of 6 months

between July 2016 to December 2016.

The demographic variables included in the
studied were age, sex, marital status and
occupation. History of frequent mosquito
bite, bronchial asthma, family history of
prurigo nodularis, family history of atopy,
anaemia, hirsutism and blood pressure,
known systemic and dermatological
diseases and allergies, predisposition for
atopic dermatitis, were sought as these
conditions or factors were often associated
with the disease. The local examination of
skin lesions was performed in 1st visit
followed by the laboratory investigations*
(Hb%, ESR, PBF, RBS, Serum creatinine,
serum IgE, total eosinophil count and urine
R/M/E). Treatment was started with low-
dose cyclosporine (at doses of 2
mg/kg/day), although some recent studies
have used it as 3-6 mg/kg/day. The clinical
improvement was noted in the 2nd and 3rd
visits after 6 and 12 weeks respectively. If
complained by the patients or seen at follow
up visits were recorded on data-sheet.

A semi-structured questionnaire (research
instrument) was developed containing all
the variables of interest which was
finalized following pretesting. Data were
collected by interview, observation and
clinical examination.

*Hb: Hemoglobin; ESR: Erythrocyte Sedimentation Rate; PBF: Peripheral Blood Film; RBS: Random Blood
Sugar;Urine R/M/E: Urine Routine Microscopic Examination
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Data were processed and analyzed using
software SPSS (Statistical Package for
Social Sciences) version 22.0. The test
statistics used to analyze the data were
descriptive statistics, Paired-sample t-test
and McNemar Chi-square Test. For all
analytical tests, the level of significance was
set at 0.05 and p < 0.05 was considered
significant. The summarized data were
presented in the form tables and charts.
Results

A total of 96 patients of prurigo nodularis
attending in the department of Dermatology
& Venereolgy of Community Based Medical
College Hospital, Mymensingh were enrolled
in the study. The majority of population was
in the age group 15-50 years.

Figure 1 (a) Prurigo nodularis of lower limbs before
low doses oral cyclosporine treatment. (b) after 6
weeks of low doses oral cyclosporine treatment.

Figure 2: (a) Prurigo nodularis of lower limbs
before low doses oral cyclosporine treatment.
(b) after completion of low doses oral
cyclosporine treatment in same patient.
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Table | shows the demographics of the
patients. Over half (56.3%) of the patients was
between 15 - 30 years, 21.9% between 31 - 40
years, 16.6% between 41 - 50 years and rest
5.2% > 50 years old. The mean age of the
patients was 33.1 + 10.7 (range:15-65) years.
Majority (72%) of the patients was female
having a male to female ratio of roughly 7:3
(Fig. 1). Over half (54.2%) of the patients
was of normal weight in terms of Body Mass
Index. About 21% of patients were
underweight and 25% overweight or obese.
Educational status of the patients shows
that 21.9% was illiterate. About 37% of the
patients was primary level educated, 27.1%
SSC, 11.4% HSC and the remaining 3.1%
graduate and higher level educated (Table
).

Table I. Distribution of patients by their
demographic characteristics (n = 96)

Demographic Frequency Percentage
ariables

Age# (years)

15-30 54 56.3
31-40 21 21.9
41-50 16 16.6
> 50 05 5.2
Sex

Male 69 72.0
Female 27 28.0
BMI (kg/m™)

<18.5 (Underweight) 20 20.8
18.5 - 24.9 (Normal) 52 54.2
>25 (Overweight & obese) 24 25.0
Educational status

llliterate 21 21.9
Primary 35 36.5
SSC 26 27.1
HSC 11 11.4
Graduate & above 03 3.1

# Mean age = (33.1 + 10.7) years;

range = (15 - 65) years

The factors or clinical conditions present in
patients of prurigo nodularis were a history of
frequent mosquito bite (43.8%), anaemia
(28%), hypertension (27.1%) bronchial asthma
(22.9%), smoking habit (9.3%), family history
of prurigo nodularis (29.2%), family history of
atopy (24%) and hirsutism (18.1%) (Table I1).
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Table Il. Distribution of patients by co-
morbidities & associated factors of prurigo
nodularis (n = 96%)

Co-morbidities & | Frequency Percentage
associated factors

H/O frequent mosquito bite | 42 43.8
Anaemia 27 28.1
Hypertension 26 27.1
Bronchial asthma 22 22.9
Smoking habit 9 9.3
Family H/O prurigo | 28 29.2
nodularis

Family H/O atopy 23 24.0
Hirsutism 18 18.1

*Total is not correspond 100%, because
several factors appeared in one individual
patient.

The nodules were mainly distributed in front
of the lower limbs followed by upper limbs
and trunk. In terms of nodule
characteristics, 33.3% were excoriated,
38.5% were palpable,

26% flattened, 28.1% infected and 35.4%
pruritic nodules (Table 111).

Table |IIl. Distribution of patients by local
examination (n = 96)

Table IV demonstrates the comparative
evaluation of patients after 6 weeks and
after 12 weeks following cyclosporine
treatment.  During the first 6 weeks of
treatment 4.2% of patients continued to
develop new lesions, but during the second
6 weeks of treatment none of the patients
exhibited any new lesions. The proportion of
patients with number and size of nodules,
flattening of nodules, number of non-itching,
non-palpable but visible lesions were
reduced gradually during the 12 weeks
course of treatment. Majority (87.5%) of the
patients did not have any visible lesions at
the endpoint of treatment with mean
evaluation score being raised from 2.0 £ 0.9
at 1st visit to 3.8 = 0.7 at 2nd visit (p<
0.001).

Table V. Comparison of safety and efficacy
parameters before and after intervention (n =
96)

Local examination Frequency | Percentage
Excoriated nodules 32 33.3
Palpable nodules 37 38.5
Flattened nodules 25 26.0
Infected nodules 27 28.1
Itching 34 35.4

Investigation Before After P
findings treatment treatment value
Haemoglobin 115+13 11.0+11 0.201
(gm/dh*

ESR (mm)* 27.9+12.7 26.9+10.8 0.106
RBS (mmol/L)* 6.0+1.1 6.5+0.9 0.034
Serum creatinine 0.8+0.2 0.9+0.2 0.012
(mg/di)*

Serum IgE (U/ml)* 177.5+47.3 91.6+9.3 <0.001
Total eosinophil 05+0.1 0.3+0.1 <0.001
count (k/uL)*

Table IV. Distribution of patients by clinical
improvement (n = 96)

Follow up
Evaluation

1% visit 2" visit
(-1) Worse with new | 4(4.2) 00
lesion appear
(0) No improvement 00 00
(+1)  Reduction  of | 15(15.6) 4(4.2)
number and size of
nodules
(+2) Flattening of | 49(51.0) 4(4.2)
nodules & reduction of
itching
(+3) Non palpable | 28(29.2) 4(4.2)
nodules & no ltching
but visible lesion
(+4) No visible lesion 00 84(87.5)
Mean + SD 2.0+0.9 3.8+0.7
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# Data were analyzed using Paired-
sample t-test and were presented as
mean % SD.

Comparison of safety and efficacy variables
before and after treatment is shown in Table
V. No significant difference was observed in
hemoglobin level and ESR before and after
treatment (p = 0.201 and p = 0.106).
Random blood sugar (RBS) and serum
creatinine increased significantly from their
baseline figures, but they were within normal
range (p =0.034 and p=0.021 respectively).
However, serum IgE and total eosinophil
count reduced significantly after treatment
than those before treatment (177.5 vs. 91.6
U/mL, p < 0.001 and 0.5 vs. 0.3 k/uL, p <
0.001 respectively.

Table VI shows the side-effects encountered
by the patients of cyclosporine therapy. The
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predominant side-effect complained by the
patients was headache (51%), followed by
hyperpigmentation (38.5%), hypertrichosis
(28.1%) and hypertension (23.9%). The less
common side-effects were diarrhoea
(17.7%), blurring of vision (16.7%), skin rash
(13.5%), gum hypertrophy (5.2%) and
muscle pain (3.1%).

Table VI. Distribution of patients by side
effects of cyclosporine (n= 96*)

3.1%, p = 0.063 respectively). Serum
cholesterol did not assume any significant
change during the period (p = 0.490).

Table VIII. Evaluation of serum lipids
before and after treatment (n = 96)

Lipid Before After P-value

profile treatment treatment

Raised serum 5(5.2) 7(7.3) 0.490
Cholesterol
(2200mg/dI)

Raised 6(6.3)
serum
Triglyceride
(2180
mg/dl)

13(135) | 0.016

Raised 3(3.1) 8(8.3) 0.063
serum LDL
(=100 mg/dl)

Side effects Frequency |Percentage
Headache 49 51.0
Nausea and vomiting 12 12.5
Diarrhoea 17 17.7
Hyperpigmentation 37 38.5
Hypertrichosis 27 28.1
Hypertension 23 23.9
Blurring of vision 16 16.7
Muscle pain 03 3.1
Skin rash 13 13.5
Gum hypertrophy 05 5.2

*Total will not correspond 100%, for multiple
occurrences of side-effects in one individual

Majority of the patients did not exhibit
albuminuria before and after treatment
(91.7% before and 73.9% after treatment).
Only 8% of patients exhibited albuminuria
after 12 weeks of treatment (7.2% 1+ and
1% 2+). The difference was statistically
significant (p = 0.001) (Table VII).

Table VII. Presence of albumin in the
urine of the patients (n = 96)

Before After P

Urine albumin treatment | treatmentjvalue

Nil 88(91.7) | 71(74.0)
Trace 8(8.3) | 17(17.7) |0.001
+ and ++ 00 8(8.3)

Table VIl shows the changes in lipid profiles
after 12 weeks of intervention with low-dose
oral cyclosporine treated in prurigo nodularis
patients. The proportions of patients with
raised triglyceride and raised serum LDL
were significantly higher after treatment
compared to the patients before treatment
(13.5% vs. 6.3%, p = 0.016 and

CBMJ 2018 January: Vol. 07 No. 01

*McNemar test was done to analyze the
data.

Discussion

Prurigo nodularis (PN) is a skin disease with
chronic pruritic condition that decreases the
quality of life of a patient. PN may exist in around
50% of cases as an overlap syndrome with
atopic dermatitis (AD). Due to lack of data and
randomized controlled trials, its etiology has not
been clearly established and that's why
thetreatment of PN is challenging.’ The findings
of the study presented in the result section are
discussed with other studies at home and abroad
and all the variables of interest are reviewed
chronologically.

The patients included in this study showed a
female preponderance (female:male ratio 7:3).
The predominant age group was 15-30 year with
mean age of the patients being 33.1 + 10.7
years (range: 15 - 65 years) indicating that the
peak age incidence being is 2nd and 3rd
decades of life. Leung et al. also found a
similar male to female ratio for the PN patients
but their mean age was somewhat higher 45.9 +
12.3 years.® Sik et al. in their study however,
reported a male preponderance (male to female
ratio: 2:1).7

Prurigo nodularis can occur at any age but
mainly in adults between the age group of 20-
60 years and both sexes are equally
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affected.® Although women are thought to
be more affected by this condition, there is
no strong supporting evidence in favour of
this belief. Although it may develop in any
age group, it is more common among
young adult in this study.

Although the exact cause of Prurigo
nodularis is not known, autoimmunity and
genetic factors seem to play role in the
development of this disease. Many of the
patients present with a personal or family
history of eczema or atopic dermatitis,
asthma or hay fever or some allergic
disorders or with comorbidities like chronic
kidney diseases, anemia due to iron
deficiency or metabolic disorders such as
intolerance to protein (called as gluten
enteropathy), HIV infection, psoriasis,
Lichen Planus etc. (Michael & Stephen,

2005).9 The present  study data
demonstrated that history of frequent
mosquito bite was common (43.8%),

followed by anaemia (28%), hypertension
(27.1%) bronchial asthma (22.9%). Of the
family and personal history, family history of
prurigonodularis was significant (29.2%).
Family history of atopy was no less (24%).
Berth-Jones reported that causes of
prurigonodularis is unknown.'®  However,
multiple factors may contribute, which
among others include atopic dermatitis,
anemia, hepatic diseases (including
hepatitis C), HIV disease, pregnancy, renal
failure, lymphoproliferative disease,
photodermatitis, gluten enteropathy, stress
and insect bites. Similar findings were
reported by Priya et al. with history of
frequent mosquito bite and hypertension
were the common associated conditions of
prurigo nodularis.™

In the present study, majority (87.5%) of the
patients became free from visible lesions
after 12 weeks of treatment Cyclosporine
with mean evaluation score being raised
from 2.0 at baseline to 3.8 at endpoint of the
study indicating that low-dose oral
cyclosporine is effective in the treatment of
PN. The significant reductions of serum IgE
and total eosinophil count at the endpoint of
treatment further fortifies the efficacy of

cyclosporine. The drug is well-tolerated as is
evidenced by the data of safety profile
obtained from the study. The level of
haemoglobin did not change significantly.
Random blood sugar and serum creatinine
though increased, they both were within
normal physiological range. However, 8% of
the patients exhibited albuminuria during 12
weeks of treatment indicating the drug may
indicate kidney function. All these findings
explain that the drug cyclosporine is safe for
long-term use. However, its judicious use is
suggested for the renal impairment patients.
Anon reported the findings fairly comparable
with those of the present study but in his
study serum creatinine increased by 0.34
mg/dl at the end of treatment indicating that
the drug is not friendly to kidney.12

Cyclosporine is generally considered to be
nonmyelotoxic, but it has been reported to
produce anemia in patients with juvenile-onset
diabetes mellitus.”® In  their study, mean
hemoglobin levels decreased, but serum
creatinine level and RBS rose during treatment
which contrasts with the findings of the present
study. According to the investigation reported
by Bunikowski et al., the level of serum IgE
didn't change  after treatment  with
Cyclosporine.l However, another report
showed that Cyclosporine treatment was
associated with down-regulation of IgE
production via suppressing the secretion of
such Th2 cytokines as IL-4 and IL-5.%°

These results agree well with the findings of
our study. Nodular prurigo is a distressing
disease which is difficult to treat. In our
investigations excoriated, palpable, flattened,
infected nodules and itching were commonly
present on lower limb. We also showed that at
the end of treatment, the mean evaluation
score increased from 2.0 to 3.8 which agrees
well with the findings of Berth-Jones who
reported a considerable improvement of the
disease (reduction in the severity of pruritus)
(n = 96) after being treated with cyclosporine
for a period of 12 weeks using low dose oral
. 10

cyclosporine of 2 mg/kg per day.” Orlando et
al. also reported that improvement in pruritus
and decrease in nodules treated with oral

CBMJ 2018 January: Vol. 07 No. 01
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cyclosporine of 2 mg/kg daily.16 They
reported a case of a 52 year old woman with
a history of widespread, persistent and
intensely pruritic lesions on all extremities
and a histological diagnosis of "prurigo
nodularis®. The case was successfully
treated with low-dose cyclosporine with any
significant side effects. They consider low-
dose cyclosporine a treatment of choice in
the treatment of prurigo. The side-effects
like hyperpigmentation and hypertrichosis
that occurred in our study gradually resolved
after completion of treatment. Mathews et al.
reported that 86% of their patients reported
three or more side effects, and 57%
reported six or more with most common
adverse symptoms being blurring of vision,
headache, hypertension followed by
hyperpigmentation.l7 Ozyazgan & co-
workers also observed a high incidence of
side effects with peripheral burning or
discomfort, fatigue, hirsutism and headache
being the most problematic.18

The values of serum lipid in prurigo
nodularis patients have been studied since
almost half a century ago. Lee and
colleagues reported increased serum lipid
concentrations in patients with prurigo
nodularis.”® Since then, much research has
been performed in this area, most of which
consistently pointed to a raised prevalence
of lipid abnormalities in individuals
diagnosed with prurigo nodularis. Inspite of
an increasing number of studies dealing with
serum lipid levels in patients with pruriggo
nodularis, the results are still conflicting.™ It
is still controversial whether changes in lipid
composition is due to the disease itself or it
is the result of medications such as
cyclosporine.20

In this study, patients with raised serum
triglyceride and serum LDL were
significantly higher after treatment compared
to the patients before treatment. The results
of previous studies were greatly variable.?
These discrepancies in data from different
studies may be due to the fact that patients
included in statistical analysis were different
phases and forms of prurigo nodularis and
underwent varioustreatments before being

included in the present study. The other
causes may be a result of differences in lipid
referential values for sex and age, which
might have considerable influences on the
outcome. Different methods used in disease
scoring and laboratory assessment may be
another cause of the discrepancy.21

Conclusions

From the findings of the present study, it can
be concluded that majority of the patients of
PN after 12 weeks of treatment with low-dose
oral cyclosporine (2 mg/kg/day) becomes free
from the lesions without any significant side-
effects. The significant reductions of serum
IgE and total eosinophil count at the endpoint
of treatment goes in favour of its efficacy. The
drug is well-tolerated except that it induces
albuminuria in some patients. All these
findings recommend that the drug cyclosporine
is effective and safe for long-term use.
However, caution is advised about its use in
case of PN with known renal impairment.

Recommendations
In the light of the findings of the study and

discussion thereof, the following
recommendations are put forward:
1. The patients PN  undergoing

cyclosporine treatment need to be
monitored carefully with  regular
laboratory evaluations and regular
formal  assessment of  patient
tolerance.

2. Further large-scale multicenter study
is to be conducted before its authentic
inclusion in the treatment of PN.
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