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Abstract

Background: Diffuse hair loss in women is a common and significant
health issue that negatively affects their body image, self-confidence
and perceived quality of life. This condition is still poorly understood
by the public and healthcare professionals, and the available thera-
peutic options are limited. Oral administration of certain specific pro-
teoglycans, known as Proteoglycan Replacement Therapy (PRT), is
a novel approach to hair loss with positive outcomes from clinical tri-
als. The present study aimed to evaluate the patients’ perception of
the effects of monotherapy with Nourkrin® Woman, a PRT containing
a specific complex of bioactive proteoglycans (Marilex®).

Methods: 114 women (mean age = 42.9 years) with variable degrees
of non-inflammatory diffuse hair loss (female pattern hair loss or telo-
gen effluvium) participated in an open-label, subjective study carried
out in the United Kingdom under dermatological supervision from the
World Hair Council. Participants voluntarily started a 6-month course
of treatment with Nourkrin® Woman (600mg Marilex® per day) and
were interviewed every three months using a yes-no questionnaire.
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Results: At month three, a significant 92.11% of subjects experi-
enced improvement in the growth of their hair; 93.86% believed their
hair had better quality and appearance; 77.19% had an enhanced
self-confidence and overall satisfaction with their hair. All partici-
pants expressed their overall satisfaction with the Nourkrin® treat-
ment. Satisfaction rates increased when continuing the treatment
for six months to 96.49% for hair growth, 97.37% for hair appear-
ance and 80.70% for hair self-confidence. At the end of the study,
98.25% of women with hair loss expressed their overall satisfaction
with PRT with Nourkrin® Woman. No significant, treatment-related
side effect was reported.

Conclusion: Findings from this investigation support the conclu-
sion that oral PRT with Nourkrin® enhances hair growth and appear-
ance, improves self-confidence and hair satisfaction as perceived
by the patients with diffuse hair loss. Overall treatment satisfaction
with Nourkrin® has been markedly high in this study.

Keywords: Female pattern hair loss; Nourkrin; Proteoglycans; Pro-
teoglycan replacement therapy

Abbreviation

AA: Alopecia Areata

FPHL: Female Pattern Hair Loss

KAP:  Kingsley Alopecia Profile

MPHL: Male Pattern Hair Loss

PFA: Proteoglycan Follicular Atrophy
PRT: Proteoglycan Replacement Therapy
TE: Telogen Effluvium
Introduction

Diffuse hair loss is a disturbing cosmetic disorder that affects one
in every two women in their lifetime [1]. The most common forms of
hair loss in women are Female Pattern Hair Loss (FPHL) and Telo-
gen Effluvium (TE) followed by Alopecia Areata (AA) and traction
alopecia [2]. Although total alopecia almost never occurs in women, a
progressive hair thinning can cause their hair to become finer, shorter
and depigmented which permits the scalp to be seen [3]. This process
of gradual loss of normal scalp hair density and texture, referred to as
“rarefaction” by Erick Ludwig, is proven to have profound impacts on
psychological wellbeing and quality of life especially in women [4,5].

Hair is an inseparable part of a woman’s body image and femi-
ninity so that it is known as her “crowning glory”. Compared to men,
women are much more invested in their hair and are naturally more
sensitive to its imperfections. This has been reflected in a survey per-
formed in 1993, where more than half of the female participants be-
lieved that “if my hair isn’t right, nothing else can make me feel that
I look good” [6]. It thus comes as no surprise that hair loss leaves a
devastating impact on a person’s quality of life at a level comparable
to serious skin disorders such as severe psoriasis [7]. Even beyond
this, the mere preoccupation or fear of losing hair is enough in some
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individuals to cause clinical mood and anxiety disorders. Specifically,
a certain type of body dysmorphic disorder, known as ‘hair loss dys-
morphic disorder’, has exclusively been described in persons preoc-
cupied with pathological hair loss [8].

Hair loss in women is frequently presented by a distinct set of
causes and symptoms which, in general, define it as a separate entity
that demands special approach considerations. An important element
being the reality that hair loss in a woman is still not socially accept-
ed and well understood. Even among healthcare professionals, many
still do not have a detailed knowledge of this condition which was
recognised several decades ago [9]. These factors add to the devas-
tation and stress of patients and disrupt the delivery of proper health
care to women with hair loss [5]. From a pathogenetic point of view,
evidence indicates that dihydrotestosterone is far less important in
causing FPHL than Male Pattern Hair Loss (MPHL). This may be
due to a lower expression of androgen receptors and 5-o reductase
in hair follicles of women [10]. With regard to TE, some sub types
such as postpartum TE are exclusively female while others are more
commonly seen in women, e.g. chronic TE [11].

Currently, available therapies for common types of female hair
loss are limited. For instance, topical minoxidil is the only available
medical option for FPHL. It is supported by moderate-to-low quali-
ty evidence. Anti-androgen agents, including finasteride, have been
judged to be no more effective than placebo [12]. Beyond that, no tar-
geted medication has been approved for the treatment of TE in wom-
en. Unsurprisingly, standard treatment of diffuse hair loss in women
is commonly unsatisfactory; a large number of patients are actively
looking for an alternative effective treatment.

Proteoglycan Replacement Therapy (PRT) by oral administration
of certain marine-sourced proteoglycans is a novel approach that
addresses several downstream pathological mechanisms shared be-
tween common types of hair loss in women. As shown by in-vivo
experiments [13,14], certain proteoglycans play substantial roles in
the development and growth cycle of hair follicles. In particular, a
proactive pattern of proteoglycan redistribution throughout a follicu-
lar cycle suggests their functional involvement in both induction and
regulation of cellular activities within the hair follicle [15]. Hence, a
disrupted metabolism of key proteoglycans, especially within the der-
mal papilla, will affect the normal cycling behaviour of hair follicles
[16].

Dysmetabolism of proteoglycans happens during follicular minia-
turisation and hair thinning. It is presented as a conspicuous shrink-
age of proteoglycan-rich parts of the hair follicle. This degenerative
pathological phenomenon, known as Proteoglycan Follicular Atrophy
(PFA), is understood to be an important pathology in common types of
diffuse hair loss. Mitigating PFA by PRT with a specific, proprietary
combination of proteoglycans (Marilex®), marketed as Nourkrin®, has
shown efficacy in improving hair growth, hair density and reducing
miniaturisation in several clinical trials [17-19]. However, the subjec-
tive impression of patients about these clinical improvements in dif-
ferent populations has not been sufficiently investigated. The present
study has been conducted to elucidate the self-perception of female
patients with diffuse hair loss of the efficacy of PRT with Nourkrin®
Woman and evaluate their level of treatment satisfaction.

Material and Methods
Study participants

278 eligible hair loss patients were randomly selected from a
population of volunteers from multiple outpatient clinics in different
locations in the United Kingdom (UK). They were clinically inter-
viewed by collaborating healthcare providers. After the first phase
of screening, 157 volunteers qualified to be enrolled into the pres-
ent study. Our inclusion criteria comprised all females aged 18 to 64
years with a clinical manifestation of non-inflammatory diffuse hair
loss who intended to start monotherapy with a full dose of Nourkrin®
Woman for at least 6 months. Researchers informed all the volunteers
about the availability of topical minoxidil during the screening inter-
view. In order to minimise the possible confounding factors, partici-
pants were asked to maintain their hairstyle, colour and drug regimen
throughout the study period. Before enrolment, the study’s objectives
and rationale were explained and an informed consent was obtained
from each participant. 27 subjects at month three and 16 at month six
failed to submit their questionnaires. Therefore, they were excluded
from the study leaving a final sample size of 114.

Our primary exclusion criteria included concomitant use of other
hair loss medications, supplements or laser treatments, undergoing
hair transplantation or other major surgical procedures involving the
scalp, use of medications known to affect the hair growth cycle (e.g.
contraceptive pills, anabolic steroids, immunomodulators and cyto-
toxic or cytostatic drugs) within the previous six months, or having
the clinical manifestations of a type of inflammatory alopecia or an-
other clinically-significant, dermatological condition. Pregnancy and
breastfeeding were also considered exclusion criteria although no side
effects have been reported for PRT in pregnant women. Subjects with
a known allergy to fish or shellfish were not included as Nourkrin®
‘Woman contains fish-derived compounds.

Study design

The current cohort had an open-label, concurrent, longitudinal de-
sign. At baseline, basic demographic data was recorded (ethnicity was
not recorded) and patients’ hair loss was evaluated and graded based
on a 3-stage classification scale for FPHL as suggested by Ludwig [9].
Participants voluntarily decided to consume two tablets of Nourkrin®
Woman per day in divided doses providing 600 mg of Marilex®, a
proprietary extract rich in lecticans and small leucine-rich proteogly-
cans. The supplement pills used in this study were provided by Phar-
ma Medico Aps, Aarhus, Denmark.

At each follow-up time point, subjects were provided with a struc-
tured, self-administered questionnaire including 2-point scale (yes or
no) questions to assess their perception of the changes that occurred
in their hair growth, quality and appearance over time and the ef-
fect of treatment on their self-confidence about their hair. Participants
were also asked about their overall satisfaction with the treatment.
Questions about the safety and tolerability of Nourkrin® Woman
were included in the questionnaires. The World Hair Council (https://
worldhaircouncil.com) has independently monitored and supervised
all stages of patient enrolment and evaluation throughout this study.
This organisation is a non-commercial network of trichologists, der-
matologists and hair loss specialists dedicated to improving the lives
of people living with hair growth disorders.
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Statistical analysis

In order to test whether the obtained results were superior to no re-
sponse at a significance level of 95%, a one-sided one-sample propor-
tion exact test was performed for each questionnaire item at each time
point. Statistical analyses were performed using IBM SPSS Statistics
for Windows (Version 22.0. IBM Corp., Armonk, NY, USA).

Results

The baseline characteristics of participants is summarised in table
1. As shown, the majority of subjects (63%) presented moderate scalp
hair thinning/loss while around 30% showed mild and 7% severe
forms of diffuse hair loss. Alopecia in most of our randomly-selected
subjects was chronic with an average duration of 12.2 months, which
in a considerable proportion of patients had not responded satisfacto-
rily to standard treatments.

Number of participants 114
Age (years), mean (range) 42.9 (18-64)
Grade of hair thinning/less (number)
1 (Mild) 34
2 (Moderate) 72
3 (Severe) 8
Duration of hair thinning/loss (months), mean(range) 12.2 (3-20)
History of previous therapy (number)
Yes 60
No 54
Table 1: Baseline demographics of study participants.

Overall response rates obtained at both follow-up time points
are graphically demonstrated in Figure 1. As illustrated, after three
months of treatment, 92% of subjects perceived that the growth of
their hair increased; 94% recognised a positive change in the appear-
ance and quality of their hair; 77% felt more self-confident and sat-
isfied with their hair. All participants expressed their overall satisfac-
tion with the Nourkrin® treatment. Continuing the therapy for another
three months further improved the results in all three subscales and
provided an overall treatment satisfaction rate of more than 98% (Fig-
ure 1).

Detailed proportions of responses to all four study questions are
presented in Table 2. Based on the results of statistical analyses,
self-perceived effects of monotherapy with Nourkrin® Woman on hair
growth, appearance/quality and self-confidence have been highly sig-
nificant at both three- and six-month evaluations with considerable
overall treatment satisfaction rates (Table 2).

In summary, we have observed that monotherapy with Nourkrin®
Woman can improve patients’ perception of their hair growth and ap-
pearance and, in parallel, elevate their body-image and confidence
level. In this longitudinal cohort study, most of the participants
(>98%) were satisfied with the outcomes of Nourkrin® treatment at
both 3- and 6-month follow-up evaluations. All participants started
the treatment voluntarily and all phases of this study have been under
close dermatological supervision by the World Hair Council.

During the course of the study, seven minor adverse events in
seven subjects were reported; however, none could be attributed to

the treatment under study with certainty. These adverse effects were
primarily of gastrointestinal nature and disappeared after continuous
use. No drop-outs occurred due to adverse events.

Discussion

Female patients, with diffuse hair loss under treatment with
Nourkrin® Woman, were followed and surveyed in this study for their
impression on the physical and psychological effects of Nourkrin®.
Administration of specific types of proteoglycans orally, known as
Proteoglycan Replacement Therapy, is a promising approach to hair
loss with a solid supporting theoretical and experimental background.
During the past two decades, the efficacy of this therapeutic approach
has been clinically evaluated in several human trials for both sexes.
Objective measurements documented that six months of treatment
with Nourkrin® can decrease spontaneous hair loss, telogen/anagen
ratio and improve hair growth rate in individuals with hair loss. A sig-
nificant increase of up to 36% in hair density has also been reported
in two separate placebo-controlled, clinical trials [18,19].

However, pathological and clinical improvements, although sig-
nificant and meaningful, may not perfectly correlate with the patients’
self-perception of the treatment results.

According to large-scale subjective studies, illness self-perception
plays an important role in hair loss patients and is associated with
psychological distress and low quality of life [20]. In reality, dermato-
logical assessment of the severity of hair loss does not reliably predict
the patient’s perception and the impact of hair loss on an individu-
al’s quality of life [21]. Therefore, the actual success of a therapeutic
regimen largely depends on its influence on the patients’ subjective
perception of positive changes and their overall treatment satisfac-
tion. This perspective clarifies the significance and need for subjective
outcome studies in connection with commonly-used therapeutics in
the field of dermatology.

In this study, we aimed to investigate how clinical improvements
by Nourkrin®, observed in previous clinical trials, are subjectively
perceived by patients and specify treatment satisfaction in a random-
ly-selected population of women under treatment with Nourkrin®. We
used a short and easy-to-complete questionnaire to facilitate partici-
pation and maximise participant retention. Our observations indicate
that women with diffuse hair loss (female pattern hair loss or telogen
effluvium) started to perceive the favourable therapeutic effects of
Nourkrin® as early as three months into the treatment. At this point,
more than 92% of our subjects felt that the growth and appearance
of their hair had improved. Such a uniquely-fast therapeutic effect,
so-called the ‘immediate impact’, is due to the anagen-prolongation
and -inducing effects of certain proteoglycans in Nourkrin® [13,22-
24] which prevent active follicles from entering catagen and force
dormant telogen follicles into regrowth. In comparison, a trial on
topical minoxidil plus a botanical remedy in women with FPHL re-
corded a 79% and 88% positive effect on hair volume and appear-
ance, respectively, only after four months of treatment [25]. Impor-
tantly, Nourkrin® has expressed the extra advantage of improving the
self-confidence level of the majority of patients.

It appears sensible to assume that significant progress in hair
growth and quality can lead to discernible improvements in self-per-
ceived quality-of-life in patients with chronic hair loss.
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Month 3 Month 6
Yes No P-value Yes No P-value
Experienced improvement in their hair growth 105 9 <0.001 110 4 <0.001
Experienced improvement in their hair appearance and quality 107 7 <0.001 111 3 <0.001
Had more satisfaction and confidence with their hair 88 26 <0.001 92 22 <0.001
Felt satisfied with Nourkrin® treatment 114 0 <0.001 112 2 <0.001
Table 2: Analysis of results obtained after three and six months of treatment with Nourkrin® Woman and a comparison between the two time points. Significant p-values are
presented in bold.

Figure 1: Participants’ impression about various effects of hair loss treatment with Nourkrin® Woman after three and six
.months as assessed by a 2-point scale questionnaire
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This hypothesis has been corroborated by a clinical study designed
to examine the subjective effects of therapy with Nourkrin® [17]. A
6-month course of PRT significantly improved the feelings of anxiety
and depression, self-confidence, social and sexual activities and work
performance in female volunteers with hair loss as measured by the
Kingsley Alopecia Profile (KAP). Moreover, authors reported a sub-
stantial 39% increase in the overall KAP score for self-perceived quality
of life at the end of the study [17], which is comparable with a 50% im-
provement in the quality of life of female participants after 12 months of
treatment with the first-line medication, topical minoxidil, measured
by dermatology life quality index [26].

Patient satisfaction, particularly in the management of chronic
disorders, is an ultimate goal of treatment and is correlated with the
safety and efficacy of a therapy. It may as well influence the actual
treatment outcomes [27]. A significantly high satisfaction rate with
Nourkrin® monotherapy in this study was observed at both 3- and
6-month evaluations and points to a desirable efficacy and absence of
substantive side effects. Similar levels of treatment satisfaction with
Nourkrin® have also been described in previous clinical trials on hair
loss patients [18,19]. In comparison, the satisfaction rates with top-
ical minoxidil plus a botanical remedy for four months have been
reported to be lower (86%) among women [26] and men (28% after
six months) with no meaningful changes after three months [28].The
lower satisfaction rates with topical minoxidil may have been rooted
from its delayed action or common side effects such as dizziness and
facial/generalised hypertrichosis [29].0On the contrary, the safety and
tolerability of Nourkrin® Woman have been confirmed by this study
and several previously published clinical trials [17-19].

The results of this study need to be interpreted in the light of a
number of limitations; the most important being the absence of a con-
trol group and the open-label design of this cohort. Furthermore, the
sampling population of the current research has been restricted to the
UK. Furthermore, including a range of subjective assessments of hair
growth and density could expand the capacity of this study to identify
associations between patients’ self-assessment rates and quantitative
clinical measurements. The significant findings of this study lay the
foundation for future more inclusive research around the effects of
Nourkrin® on hair growth and psychological parameters of women
with diffuse hair loss.

Conclusion

In line with the objective results observed in previous clinical tri-
als, our findings indicate that Nourkrin® treatment can produce high
patient satisfaction rates that contribute further to its overall treat-
ment success and patient compliance. Compared to other hair loss
therapies, Nourkrin® appears to possess two important additional ben-
efits: 1. An exceptionally desirable side effect profile; and 2. A rapid
pharmacological effect that normally emerges within three months.
Therefore, oral PRT with Nourkrin® holds great potential to be used
as a monotherapy or add-on treatment for diffuse hair loss (female
pattern hair loss and telogen effluvium) in women as an effective and
well-tolerated option.
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