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Abstract
Background  Alopecia areata (AA) is a debilitating autoimmune-mediated disorder marked by nonscarring hair loss. It significantly impairs 
patients’ quality of life (QoL). Inflammation and immune dysregulation, especially involving chemokines like interleukin-8 and Janus kinase 
(JAK)-dependent signalling pathways, underlie AA pathogenesis. As oral JAK inhibitors are approved for severe cases only, unmet needs per-
sist, particularly for paediatric patients and those with moderate AA. Cinainu, a topical solution containing four botanical extracts, may address 
these gaps due to its anti-inflammatory, anti-apoptotic and antioxidant properties.
Objectives  This phase II/III study evaluated the efficacy and safety of Cinainu in children and adolescents with moderate-to-severe AA.
Methods  The RAAINBOW study, an international, double-blind, placebo-controlled trial, involved 107 paediatric patients randomly assigned 
(2 : 1) to receive Cinainu or placebo for 24 weeks, followed by a 24-week untreated follow-up period. The primary analysis included 62 patients 
meeting predefined criteria for moderate-to-severe AA. The primary endpoint was the relative change in Severity of Alopecia Tool (SALT) 
score from baseline to Week 24. Secondary outcomes included responder rate (≥ 40% improvement in SALT score from baseline to Week 
24), absolute SALT score changes, and QoL improvements measured by the Children’s Dermatology Life Quality Index (CDLQI) and EuroQol 
Visual Analogue Scale (EQ-VAS). Safety assessments included treatment-emergent adverse events. This trial is registered with EudraCT: 
2016-003208-30 and ClinicalTrials.gov: NCT03240627.
Results  Cinainu showed significant benefits compared with placebo in relative change in SALT score from baseline to Week 24: adjusted 
mean difference [95% confidence interval CI)] + 26.3% (0.1–52.5); P = 0.0488, Cohen’s d = 0.52. A significantly higher proportion of Cinainu-
treated patients met responder criteria at Week 24 (26.2% vs. 5.0%; P = 0.0484). Cinainu also led to significant QoL improvements at Week 
24, with effect sizes of d = 0.61 in CDLQI and d = 0.69 in EQ-VAS. Benefits were sustained during the follow-up period: adjusted mean differ-
ence (95% CI) + 39.4% (13.1–65.6); P = 0.0033, Cohen’s d = 0.80, in relative change in SALT score from baseline to Week 48 and large effect 
sizes in CDLQI (d = 0.79). No serious adverse events were related to Cinainu, and treatment was well tolerated.
Conclusions  In this study, Cinainu showed efficacy, safety and sustained benefits during follow-up in children and adolescents with moder-
ate-to-severe AA, a population with significant unmet needs.

Accepted: 30 June 2025
© The Author(s) 2025. Published by Oxford University Press on behalf of British Association of Dermatologists. This is an Open Access article distrib-
uted under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, 
distribution, and reproduction in any medium, provided the original work is properly cited.

D
ow

nloaded from
 https://academ

ic.oup.com
/bjd/advance-article/doi/10.1093/bjd/ljaf279/8203556 by guest on 26 O

ctober 2025

https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-3528-3752
https://orcid.org/0000-0003-1284-7949
mailto:ulrike.blume-peytavi@charite.de
https://ClinicalTrials.gov


2 Cinainu in paediatric alopecia areata: a randomized trial, U. Blume-Peytavi et al.

Graphical Abstract

What is already known about this topic?

•	 There are no approved topical treatments for alopecia areata (AA), and current approved therapies are limited to adults and adoles-
cents with severe disease.

•	 Cinainu cutaneous solution is an investigational medicinal product composed of Allium cepa, Citrus limon, Paullinia cupana and 
Theobroma cacao.

•	 Cinainu has previously shown efficacy in the treatment of androgenetic alopecia and persistent chemotherapy-induced alopecia in 
adults.

Lay summary

Alopecia areata (AA) is an autoimmune condition. The body’s immune system attacks hair follicles, causing patchy to total scalp or body 
hair loss. AA affects about 2 in 100 people worldwide and often starts in childhood or adolescence. AA can be very distressing for 
people, especially younger people. The condition can impact self-esteem and quality of life. Currently, there is no approved treatment 
for moderate AA in children. No topical treatment (i.e. applied directly to a body location, such as the scalp) is approved for any form of 
AA in any age group.

This study looked at children and adolescents with moderate-to-severe AA in Bulgaria, France, Germany and India. We tested the 
safety and effectiveness of a new botanical (i.e. from plants) drug-based topical solution called Cinainu. The study included 107 patients 
with AA aged 2 to 17 years. Participants were randomly assigned to apply either Cinainu or a placebo solution to their scalp twice daily 
for 24 weeks. After the treatment ended, participants were followed for another 24 weeks to see whether any benefits lasted. Cinainu 
led to better hair regrowth compared with the placebo. By Week 24, children with AA using Cinainu had 26% more hair regrowth on 
average than those using the placebo. More than one in four children using Cinainu had noticeable improvement. This was compared 
with just one in 20 in the placebo group. Cinainu-treated participants also reported greater improvements in appearance and wellbeing 
compared with those receiving placebo. These benefits persisted even after treatment ended. Cinainu was well tolerated, with only 
mild and temporary side effects reported.

These results suggest that Cinainu could offer a safe and effective new treatment option for children with moderate-to-severe AA. 
This will help to fill an important gap in current care.
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Alopecia areata (AA) is an autoimmune-mediated disease 
that causes nonscaring, patchy to total hair loss on the scalp 
or body.1 AA lifetime incidence is approximately 2%,1 with 
19–36% of cases affecting children and adolescents.2 Early-
onset AA is associated with a poorer prognosis.3,4 AA signifi-
cantly impairs quality of life (QoL),5 particularly among young 
males, with links to depression, anxiety and bullying.6–9

AA pathogenesis involves immune dysregulation driven 
by cytokines including interferon (IFN)-γ, interleukin (IL)-
15 and IL-8/CXCL8.10–14 These signals – particularly IL-8, 
which recruits immune cells to the follicle15,16 – contribute 
to immune privilege collapse and hair matrix cell apopto-
sis.12–14 Signalling by IFN-γ and IL-15 requires Janus kinase 
(JAK) proteins.10,11,17

While three oral JAK inhibitors are now approved for 
severe AA in adults and one in adolescents,18–20 unmet 
needs remain – particularly for moderate disease and pae-
diatric populations. Most AA cases are of mild or moder-
ate severity,4 and JAK inhibitors are not indicated in these 
groups. Additionally, relapse occurs in 80% of patients after 
treatment discontinuation, implying a need for sustained 
immunosuppression.21 No topical treatments are currently 
approved for AA, despite patient preferences for topical 
options with minimal systemic exposure.22

Cinainu – previously known as coacillium or LH-8 – 
is a drug candidate composed of extracts from four 
plants – Allium cepa, Citrus limon, Paullinia cupana and 
Theobroma cacao – all designated as generally recognized 
as safe (GRAS) or the equivalent by the US Food and Drug 
Administration. It is formulated as a scent-free, nonoily, 
nonsticky, fast-absorbing topical solution. Selected for 
their anti-immunoinflammatory, antioxidant,23,24 anti-apop-
totic25 and antimicrobial properties,26 these plants target 
various alopecia mechanisms.

In preclinical studies, Cinainu reduced endothelial expres-
sion of T-cell chemotaxin IL-8 and pro-inflammatory adhe-
sion molecules (E-selectin, ICAM-1) (File S1; see Supporting 
Information), restored perifollicular anti-apoptotic protein 
Bcl-2 to near-normal levels, increased the density of epi-
dermal Langerhans cells, and increased scalp collagen con-
tent.25,27 In clinical studies, Cinainu showed a favourable 
safety profile and positive effects on hair growth in patients 
with androgenetic alopecia and persistent chemotherapy-in-
duced alopecia.28,29 Collectively, these results suggest that 
Cinainu could address unmet medical needs in AA.

Here, we report the results from the RAAINBOW study, 
a phase II/III trial testing the efficacy and safety of Cinainu 
in children and adolescents with moderate-to-severe AA.

Materials and methods

Study design and participants

RAAINBOW was a double-blind, randomized, paral-
lel-group, placebo-controlled trial conducted at 12 sites 
across Bulgaria, France, Germany and India. The protocol 
followed the Uniform Protocol for Alopecia Areata Clinical 
Trials, a template harmonizing key features of phase II/III 
AA trials,30 and was accepted by the Paediatric Committee 
of the European Medicines Agency (File S2; see Supporting 
Information). The trial included a 4-week screening phase, 
a 24-week treatment phase, and a 24-week treatment-free 
follow-up.

Patient eligibility was assessed during the screening visit 
using the Severity of Alopecia Tool (SALT)31 to quantify the 
percentage of scalp hair loss, without adjustment for paedi-
atric vs. adult head size, as these differences were deemed 
not clinically relevant. Inclusion criteria were (i) age ≥ 2 years 
and < 18 years; (ii) moderate (SALT score 25 to  < 50) or 
severe (50 to < 95) scalp AA at screening; (iii) current AA epi-
sode duration between 6 months and 3 years. Concomitant 
treatment for hair growth was prohibited during the study 
period. Full inclusion/exclusion criteria and methodological 
justifications are available in Files S3 and S4 (see Supporting 
Information). This trial is registered with EudraCT: 2016-
003208-30 and ClinicalTrials.gov: NCT03240627.

Randomization and blinding

Patients were randomly assigned in a 2 : 1 ratio to receive 
either Cinainu or placebo, allowing greater exposure to Cinainu 
to better characterize its safety profile. Randomization was 
performed using a block size of six patients and was strati-
fied by study site. The placebo was identical to the Cinainu 
cutaneous solution in appearance and smell. The sponsor, 
clinical research organizations, investigators, study-site per-
sonnel and patients were blinded to treatment assignments, 
and blinding integrity was maintained throughout the study 
until the database lock.

Procedures

Patients or their parents applied Cinainu or placebo to the 
entire scalp twice daily for 24 weeks, using an age-adjusted 
dosing regimen selected based on prior adult studies show-
ing efficacy with 1.01 mL per application.28 To maintain a 
proportional scalp surface-to-dose ratio in younger children, 

What does this study add?

•	 This international, double-blind, placebo-controlled trial evaluated Cinainu in 107 children and adolescents (2–17 years of age) with 
moderate-to-severe AA, including a 24-week treatment phase and 24-week follow-up.

•	 In the primary analysis population (n = 62), Cinainu was superior to placebo in improving hair growth and quality of life at the end of 
both the treatment period and the follow-up period.

•	 Cinainu was well tolerated with a safety profile similar to placebo.
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those aged 2–15 years received seven sprays (0.88 mL) 
and those over 15 years received eight sprays (1.01 mL) per 
application.

Patients were evaluated at each visit. These evalua-
tions comprised a clinical examination, standardized pho-
tographic documentation, administration of the Children’s 
Dermatology Life Quality Index (CDLQI)32 and the EuroQol 
Visual Analogue Scale (EQ-VAS).33 The CDLQI (range 0–30; 
lower scores indicate better QoL)32 was administered to par-
ticipants aged ≥ 4 years. The EQ-VAS (range 0–100; higher 
scores indicate better QoL)33 was completed by children 
aged ≥ 8 years. The SALT score was independently assessed 
by trained investigators and an expert, both blind to treat-
ment condition and each other’s evaluations. Investigators 
used physical examination and standardized photographs, 
and the expert relied on the same photographs.

Endpoints

The primary efficacy endpoint was the relative change 
in SALT score from baseline to Week 24. Key secondary 
outcomes were the proportion of patients with a relative 
change in SALT score ≥ 40% from baseline to Week 24 
(‘Responder’), and the absolute change in SALT score from 
baseline to Week 24. Other secondary endpoints included 
the relative and the absolute change in SALT score from 
baseline to Week 48, the changes from baseline in CDLQI 
and EQ-VAS scores at each evaluation timepoint, and the 
number of new areas of alopecia between baseline and 
Week 24. Additionally, the percentage of patients who 
achieved a SALT score ≤ 20 or ≤ 10, and SALT score at each 
timepoint were analysed post hoc.

Treatment compliance was assessed by comparing the 
actual weight of returned solution bottles with the expected 
weight based on the age-dependent dosing regimen.

The main safety assessments included adverse events 
(AEs) and treatment-emergent AEs (TEAEs).

Statistical analysis

The sample size calculation was based on a minimal stand-
ardized effect size (Cohen’s d) of 0.75, corresponding to a 
24% group difference in SALT score change and a standard 
deviation of 32%. With significance level of α = 0.05 (two-
sided), 87 patients (58 Cinainu, 29 placebo) would provide 
90% power. Accounting for a 14% post-randomization drop-
out rate, 102 patients were planned for randomization.

The full analysis set (FAS) was predefined in the Statistical 
Analysis Plan (SAP) as the primary population for all the effi-
cacy analyses. The FAS included all randomized subjects 
who had a SALT score between 25 and 95 at randomiza-
tion, as confirmed by both the investigators and the expert 
(raters). Literature evidence suggests that, in contrast to 
moderate-to-severe AA, spontaneous hair regrowth is 
common in patients with < 25% scalp hair loss (SALT < 25), 
occurring in 67–80% of cases.34,35 In addition, spontaneous 
improvements between screening and randomization can 
occur, especially in patients with mild-severity AA, and can 
compromise the demonstration of efficacy.36,37 To ensure 
assay sensitivity and in line with the primary objective of the 
trial, the FAS included only those with SALT score between 

25 and 95 according to both raters at randomization, reflect-
ing clear cases of moderate-to-severe scalp hair loss. 
Patients included in the study based on investigators’ meas-
urement at screening but determined by the expert or the 
investigator to have a SALT score outside the 25–95 range 
at randomization (i.e. 3–28 days after screening) were allo-
cated to the intention-to-treat (ITT) population but excluded 
from the FAS. Additional data on the FAS and its validity as 
primary analysis population are presented in File S5 (see 
Supporting Information). Safety analyses were conducted in 
the ITT population which included all randomized patients. 
To explore the effect of Cinainu in a broader population, effi-
cacy analyses were also conducted in the ITT population.

The relative change in SALT score from baseline to Week 
24 was analysed using a mixed model for repeated meas-
ures (MMRM) with treatment, visit, treatment-by-visit 
interaction as fixed effects, and severity of AA at baseline 
as a covariate. An unstructured covariance matrix pattern 
was used to estimate the within-subject correlations over 
repeated measures. Before using the MMRM model, a pat-
tern-mixture model with multiple imputation was applied for 
patients with no post-baseline SALT score (n = 5 in the FAS, 
including n = 4 in the Cinainu group).

A sensitivity analysis using the above MMRM model 
but with the rank-transformed response as the outcome 
was performed to evaluate the effect of potential outliers. 
To assess the risk of bias due to missing data, sensitivity 
analyses using control-based pattern multiple imputation, 
baseline observations carried forward, multiple imputation, 
last observation carried forward or observed cases methods 
were conducted. The potential influence of baseline varia-
bles (e.g. SALT score, age, disease duration) on treatment 
effect was assessed by including interaction terms in the 
MMRM model.

If the null hypothesis was rejected for the primary analy-
sis of the primary endpoint, the confirmatory testing of the 
hypotheses for the key secondary endpoints was performed 
in a hierarchical manner. In case the null hypothesis was 
not rejected, the analysis of the key secondary efficacy 
endpoints was considered as exploratory only. Secondary 
endpoints on SALT score at each timepoint or change in 
SALT score were analysed using the same methods as for 
the primary analysis of the primary endpoint. CDLQI and 
EQ-VAS scores were analysed with a MMRM model. The 
differences in proportion of responders were tested using 
the Pearson χ2 statistic. The statistical significance level was 
set at 5% for all hypothesis tests.

Inter-rater reliability for SALT score assessments was 
estimated at each timepoint using the intraclass correlation 
coefficient (ICC). As predefined in the SAP, the investiga-
tor-assessed SALT scores were used for baseline charac-
teristics and efficacy analyses.

All AEs were coded according to the Medical Dictionary 
for Regulatory Activities version 25.1. The proportions of 
patients that reported AEs were tabulated by group.

The principal statistical software used was SAS®, version 
9.4. PROC MIXED was used for performing MMRM models. 
Data from an earlier provisional analysis were presented at a 
conference. All efficacy data reported in this article are based 
on final analyses conducted in accordance with the protocol 
and the SAP, and subject to quality control procedures.
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Results

Patients

From February 2018 to September 2021, 114 patients 
were screened, and 107 were included in the ITT popu-
lation and randomly assigned in either the Cinainu group 
(N = 71) or the placebo group (N = 36). A total of 76 (71%) 
patients completed the study (Cinainu, n = 51, 72%; pla-
cebo, n = 25, 69%) (Figure 1). Among these 107 rand-
omized patients, 62 were included in the FAS (Cinainu, 
n = 42; placebo, n = 20). Of those, 52 (84%) and 42 (68%) 
patients completed the treatment and study periods, 
respectively (Figure 1).

High inter-rater reliability was observed between inves-
tigator and expert SALT assessments across all visits in 
both the ITT and FAS populations (ICC > 0.85; File S6; see 
Supporting Information). Of the 107 randomized patients, 62 
were included in the FAS. Exclusions from the FAS were 
due either to changes in disease severity between screening 
and randomization (8 patients whose SALT scores shifted 
outside the 25–95% range) or to discrepancies between 
investigator and expert assessments of SALT score at rand-
omization (37 patients), where one assessment was within 
the 25–95% range and the other was not. Notably, these dis-
crepancies typically involved only small differences in SALT 
scores – consistent with the high ICC – and corresponded to 
borderline cases near the thresholds for mild or very severe 
AA. Additional information is provided in Files S4 and S5.

There were no clinically relevant differences in baseline 
characteristics between treatment groups in both the ITT 
and the FAS populations (Table 1; File S6). The mean age of 
patients was approximately 11 years. Half were experienc-
ing their first episode of AA, while the remainder were in 

at least their second one, and one-quarter were in at least 
their third episode.

At randomization, the mean (SD) SALT score was 52.8 
(26.2) in the total ITT population and 57.9 (21.2) in the total 
FAS population. At least 80% of the expected treatment 
solution was used by 77% of patients in the Cinainu arm 
and 92% of patients on placebo between randomization 
and Week 12, and by 64% and 70%, respectively, between 
Weeks 12 and 24.

Primary outcome – treatment period – full analysis 
set population

The adjusted mean relative change in SALT score from base-
line to Week 24 was significantly higher in the Cinainu group 
than in the placebo group: adjusted mean difference (95% 
confidence interval) + 26.3% (0.1–52.5); P = 0.0488, Cohen’s 
d = 0.52 (Table 2). Rank-transformed analysis confirmed sig-
nificance, and sensitivity analyses under varying missing 
data assumptions produced similar estimates. No baseline 
variables – including SALT score, age, disease duration – sig-
nificantly modified the treatment effect (see File S6).

Secondary outcomes – treatment period – full 
analysis set population

The proportion of responders at Week 24 was significantly 
higher in the Cinainu group compared with the placebo 
group (26.2% vs. 5.0%; P = 0.048) with a number needed 
to treat (NNT) of 4.7. The analysis of the absolute change in 
SALT score from baseline to Week 24 revealed a numerical 
difference favouring the Cinainu group but without reaching 
statistical significance (mean difference: +11.6%; P = 0.08).

Figure 1  Flow diagram. FAS, full analysis set; ITT, intention-to-treat; SALT, Severity of Alopecia Tool.

D
ow

nloaded from
 https://academ

ic.oup.com
/bjd/advance-article/doi/10.1093/bjd/ljaf279/8203556 by guest on 26 O

ctober 2025

http://academic.oup.com/bjd/article-lookup/doi/10.1093/bjd/ljaf279#supplementary-data
http://academic.oup.com/bjd/article-lookup/doi/10.1093/bjd/ljaf279#supplementary-data
http://academic.oup.com/bjd/article-lookup/doi/10.1093/bjd/ljaf279#supplementary-data
http://academic.oup.com/bjd/article-lookup/doi/10.1093/bjd/ljaf279#supplementary-data
http://academic.oup.com/bjd/article-lookup/doi/10.1093/bjd/ljaf279#supplementary-data
http://academic.oup.com/bjd/article-lookup/doi/10.1093/bjd/ljaf279#supplementary-data


6 Cinainu in paediatric alopecia areata: a randomized trial, U. Blume-Peytavi et al.

Treatment with Cinainu led to a significant improvement 
in QoL as measured by the CDLQI, with scores decreas-
ing over time, indicating improved QoL. In contrast, pla-
cebo-treated patients experienced an increase in CDLQI 
scores, reflecting a decline in QoL (Figure 2c). These dif-
ferences resulted in statistically significant and clinically rel-
evant treatment effects in change in CDLQI score both at 
Week 12 and Week 24 with a moderate effect size: Cohen’s 
d of 0.61 at Week 24 (Table 2). Similar statistically signifi-
cant improvements were observed in the change in EQ-VAS 
scores with a moderate-to-large effect size: Cohen’s d of 
0.69 at Week 24 (Table 2).

Secondary outcomes – follow-up period – full 
analysis set population

Cinainu significantly improved SALT scores from baseline 
to Week 48, with a large adjusted mean between group 
difference of +39.4% (P = 0.0033, d = 0.80) in relative 
change (Table 2; Figure 2a). As an illustration, Figure 2b 
shows two patients, one of whom achieved a 39% relative 
improvement, and the other who achieved an 86% relative 
improvement, both at Week 48. The proportion of respond-
ers in the Cinainu group increased to 45.2% at Week 48 
(placebo 15.0%; P = 0.020, NNT = 3.3). At Week 48, 47.6% 
of patients in the Cinainu group achieved a SALT score ≤ 20 
(placebo 15.0%; P = 0.0129, NNT = 3.1), and 35.7% reached 
a SALT score ≤ 10 (placebo 10%; P = 0.0339, NNT = 3.9) 
(Table 2; Figure 2d).

Outcomes in the intention-to-treat population

Although treatment effects in the ITT population favoured 
Cinainu numerically (primary endpoint: +17.3%; P = 0.35), 
they did not reach statistical significance. However, a sig-
nificant quantitative interaction was observed between 
treatment and patient classification (FAS vs. non-FAS) for 
the primary endpoint (P = 0.02), indicating that efficacy was 
significantly influenced by baseline disease severity (see 
File S5).

Safety

No serious AEs (SAEs) were reported in the Cinainu group 
compared with one SAE in the placebo group, which was 
considered to be unrelated to the study medication: vas-
ovagal syncope resulting in hospitalization and full recovery. 
There was no difference in the incidence of TEAEs between 
patients treated with Cinainu or placebo (Table 3). AEs were 
local, transient, mild or moderate, except for one case of 
severe eczema of the face and the scalp in the Cinainu group 
that resolved after treatment discontinuation.

Discussion

In this phase II/III international, double-blind, place-
bo-controlled trial, Cinainu demonstrated statistically sig-
nificant and clinically meaningful efficacy in children and 

Table 1  Main baseline characteristics by population [intention-to-treat (ITT) population or full analysis set (FAS)]

Characteristics

ITT FAS

Cinainu
(n = 71)

Placebo
(n = 36)

Cinainu
(n = 42)

Placebo
(n = 20)

Sex, n (%)
  Female 34 (48) 18 (50) 22 (52) 12 (60)
  Male 37 (52) 18 (50) 20 (48) 8 (40)
Age; mean years (SD) 10.8 (4.2) 10.2 (4.5) 11.1 (3.8) 10.1 (4.0)
  Median 11.0 11.0 11.5 9.5
  Min–Max 2.0–17.0 2.0–17.0 4.0–17.0 3.0–17.0
Time since AA onset; mean years (SD) 3.2 (3.1) 2.8 (3.1) 3.3 (2.8) 2.5 (2.6)
Flares (current included); mean (SD) 1.9 (1.4) 1.9 (1.3) 2.0 (1.4) 2.0 (1.4)
AA severity at randomization; n (%)
  Milda 21 (30) 10 (28) – –
  Moderate 18 (25) 7 (19) 18 (43) 7 (35)
  Severe 24 (34) 13 (36) 24 (57) 13 (65)
  Very severeb 8 (11) 6 (17) – –
SALT score at randomization;c mean (SD)
  All patients 50.7 (25.1) 56.9 (28.1) 56.1 (21.1) 61.8 (21.4)
  Moderate 36.0 (6.6) 37.6 (8.7) 36.0 (6.6) 37.6 (8.7)
  Severe 71.2 (14.4) 74.8 (12.9) 71.2 (14.4) 74.8 (12.9)
AA in locations other than scalp; n (%)
  Eyebrows 55 (77) 28 (78) 31 (74) 15 (75)
  Eyelashes 55 (77) 28 (78) 31 (74) 15 (75)
  Nails 55 (77) 28 (78) 31 (74) 15 (75)
CDLQI score; mean (SD) 6.4 (5.8) 4.8 (5.2) 6.8 (6.2) 3.1 (4.0)
EQ-VAS score; mean (SD) 79.5 (17.2) 76.8 (22.8) 80.6 (18.7) 87.3 (12.4)
Country; n (%)
  Bulgaria 11 (15) 5 (14) 4 (10) 1 (5)
  France 29 (41) 13 (36) 16 (38) 8 (40)
  Germany 13 (18) 8 (22) 10 (24) 5 (25)
  India 18 (25) 10 (28) 12 (29) 6 (30)

AA, alopecia areata (moderate, SALT score 25 to < 50; severe, SALT score 50 to < 95); CDLQI, Children’s Dermatology Life Quality Index; EQ-VAS, 
EuroQol Visual Analogue Scale; SALT, Severity of Alopecia Tool. aPatients classified as SALT < 25 by either the investigator or the expert at randomiza-
tion. bPatients classified as SALT > 95 by either the investigator or the expert at randomization. cBased on investigator SALT assessments.
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adolescents with moderate-to-severe AA in the predefined 
primary analysis population (FAS). The observed effect size 
for the primary endpoint was moderate (Cohen’s d = 0.52), 
and responder rates yielded a clinically relevant NNT of 4.7. 
Cinainu also produced consistent improvements in QoL, 
with moderate-to-large effect sizes, sustained throughout 

the treatment-free follow-up period. Notably, treatment 
effects were increased by Week 48, with nearly half of 
Cinainu-treated patients achieving SALT scores ≤ 20. These 
sustained effects support a possible long-acting influence 
on the underlying immunopathology of AA.

To date, no treatment is approved for moderate AA or 
for use in children with this condition. The evidence sup-
porting topical therapies in paediatric AA remains limited, 
primarily comprising case series and a few small trials. 
There were only two randomized controlled trials, both in 
mild AA,38 a population distinct from that targeted in the 
RAAINBOW study. With regard to systemic treatment, oral 
JAK inhibitors are approved for severe AA in adolescents 
and adults,18–20 but they have not demonstrated sustained 
efficacy after discontinuation21 and are associated with 
potentially serious AEs.39 In contrast, RAAINBOW find-
ings support Cinainu as a potential option for children and 
adolescents with moderate-to-severe AA and also for an 
effective and safe maintenance therapy following oral JAK 
inhibitor response.

Although 45 of the 107 ITT patients were excluded from 
the FAS population, the ITT principle and the randomization 
were preserved in the FAS population and the FAS adheres 
to the criteria defined in the European Medicines Agency 
ICH E9 guideline for its use as the primary analysis pop-
ulation.40 Specifically, the FAS included patients based on 
prerandomization SALT scores (25–95), determined inde-
pendently of treatment and defined prior to unblinding to 
avoid bias. All patients in the FAS were analysed regardless 
of treatment compliance. Baseline characteristics were simi-
lar across treatment groups and the 2 : 1 randomization ratio 
was maintained.

Table 2  Primary and secondary efficacy analyses in full analysis set population

Cinainu Placebo Difference from placebo

Continuous variablea n Meanadj (SE) n Meanadj (SE) Meanadj (95% CI) P-value Cohen’s d

Endpoints at Week 24
Relative CfB in SALT score 33 15.5% (7.9) 19 –10.8% (10.9) 26.3% (0.1–52.5) 0.0488 0.52
Absolute CfB in SALT score 33 9.3 (3.9) 19 –2.2 (5.4) 11.6 (–1.4 to 24.5) 0.081 0.46
SALT score 33 43.4 (4.3) 19 58.9 (6.0) –15.5 (–29.9 to –1.2) 0.034 0.56
CfB in CDLQI 32 –2.0 (0.8) 17 1.0 (1.2) –3.0 (–5.9 to –0.2) 0.039 0.61
CfB in EQ-VAS 27 3.3 (3.3) 12 –9.5 (5.2) 12.8 (0.3–25.3) 0.045 0.69
Endpoints at Week 48
Relative CfB in SALT score 30 40.9% (7.6) 11 1.5% (11.1) 39.4% (13.1–65.6) 0.003 0.80
Absolute CfB in SALT score 30 23.7 (4.6) 11 0.7 (6.6) 23.0 (7.2–38.8) 0.004 0.77
SALT score 30 29.3 (4.8) 11 56.5 (6.8) –27.2 (–43.4 to –11.0) 0.001 0.88
CfB in CDLQI 29 –2.6 (0.8) 12 1.4 (1.2) –4.0 (–6.9 to –1.0) 0.0097 0.79
CfB in EQ-VAS 27 3.0 (3.4)   9 –5.2 (5.6) 8.2 (–5.0 to 21.4) 0.2163 0.43

Dichotomous variableb n Responders (%) n Responders (%) Rate difference (%) P-value NNT

Endpoints at Week 24
Relative CfB ≥ 40% in SALT score 42 11 (26.2) 20 1 (5.0) 21.2 0.0484 4.7
Achieving a SALT score ≤ 20 42 11 (26.2) 20 2 (10.0) 16.2 0.143 6.2
Achieving a SALT score ≤ 10 42 10 (23.8) 20 2 (10.0) 13.8 0.198 7.2
Endpoints at Week 48
Relative CfB ≥ 40% in SALT score 42 19 (45.2) 20 3 (15.0) 30.2 0.020 3.3
Achieving a SALT score ≤ 20 42 20 (47.6) 20 3 (15.0) 32.6 0.0129 3.1
Achieving a SALT score ≤ 10 42 15 (35.7) 20 3 (10.0) 25.7 0.0339 3.9

CDLQI, Children’s Dermatology Life Quality Index; CfB, change from baseline; CI, confidence interval; EQ-VAS, EuroQol Visual Analogue Scale; 
Meanadj, adjusted mean; NNT, number needed to treat; SALT, Severity of Alopecia Tool; SE, standard error. aFor continuous outcomes, treatment ef-
fects were estimated using a mixed model for repeated measures (MMRM) with implicit imputation under the Missing at Random assumption; patient 
counts reflect only observed data at the analysed timepoint. bFor binary outcomes, explicit imputation was applied as prespecified in the protocol, 
and patient counts reflect both observed and imputed data: patients with no post-baseline SALT score or who discontinued due to lack of efficacy or 
adverse events were classified as nonresponders; otherwise, last observation carried forward was used.

Table 3  Summary of adverse events (AEs)

Any of the following 
AEs

Cinainu (n = 71) Placebo (n = 36)

Patients
n (%) Events

Patients
n (%) Events

AEs 28 (39) 62 17 (47) 42
SAEs 0 (0) 0 1 (3) 2
TEAEs 28 (39) 58 17 (47) 38
TEAEs ≥ 5%
  Pyrexia (fever) 6 (8) 9 3 (8) 6
  Alopecia areata 4 (6) 4 2 (6) 2
  Cough 2 (3) 2 2 (6) 2
  Acne 1 (1) 1 2 (6) 2
  Eczema 5 (7) 5 3 (8) 3
Drug-related TEAEs 4 (6) 5 4 (11) 4
Severe TEAEs 1 (1) 1a 1 (3) 2c

Serious TEAEs 0 (0) 0 1 (3) 2c

TEAE leading to drug 
withdrawal

1 (1) 1a 0 (0) 0

TEAE leading to drug 
interruption

1 (1)b 1b 0 (0) 0

TEAE leading to death 0 (0) 0 0 (0) 0

SAE, serious AE; TEAE, treatment-emergent AE (an AE that occurs 
or worsens after the participant has started receiving the placebo or 
Cinainu). aSevere facial and scalp eczema. bEczema. cBoth TEAEs oc-
curred in the same subject (Subject 20202); these events were initially 
reported as pharyngitis and subsequently clarified as vasovagal syncope 
following additional clinical information obtained during follow-up.
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The significant interaction between treatment and 
patient classification (FAS vs. non-FAS), along with the 
positive effects observed in the FAS, indicates that the 
treatment effect was not uniform and that the null hypoth-
esis of treatment equality was rejected in the ITT popu-
lation. While the direction of effect was consistent, the 
magnitude was smaller and not statistically significant 
in patients with mild AA. However, the study was not 
designed or powered to detect effects in this subgroup, 
where spontaneous improvement is common and room 
for treatment benefit is limited (see File S5).34–36 Moreover, 
RAAINBOW findings suggest that adopting the recently 
revised threshold for mild AA (SALT < 20 instead of < 25)41 
may reduce assay sensitivity in future trials targeting mod-
erate disease.

The dropout rate was 16% at the end of the treatment 
period in the FAS population, but the sensitivity analysis 
using various imputation methods provided similar estimates 

as the primary analysis, supporting a low risk of bias due to 
missing data.

Finally, Cinainu was well tolerated. Its safety was consist-
ent with the safety profile of the four GRAS plants used in 
its composition. RAAINBOW tolerability and safety results 
were also consistent with the results from previous stud-
ies on other hair disorders with 578 patients exposed to 
the active substance Cinainu, including 108 for a period of 
12 months.25,28,29

In conclusion, in the RAAINBOW study, Cinainu showed 
efficacy, safety and sustained benefits during follow-up in 
children and adolescents with moderate-to-severe AA, a 
population with significant unmet needs.
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