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ABSTRACT

Objective: The objective of this systematic review is to describe existing literature pertaining to the use of non-pharmacological
interventions (NPIs) for the management of primary or secondary Raynaud’s Phenomenon (RP) compared to placebo.

Methods: The Cochrane Central Register of Controlled Trials, MEDLINE, and EMBASE were searched from their inception to the present
for randomized controlled trials and clinical trials for studies assessing the therapeutic effects of NPIs in primary or secondary RP. The
studies were screened, and data were extracted by two reviewers. The major outcomes assessed included frequency (per week) and
duration (minutes) of attacks and pain.

Results: We found 23 parallel or crossover RCTs, 5 of which were not discussed in this review. The categories of NPIs included
acupuncture and other needling techniques (n=4), temperature biofeedback (n=4), lasers and electrotherapy (n=5), exercise therapy
(n=2), gas therapy (n=1), therapeutic gloves (n=1), and ischemic preconditioning (n=1). Most studies demonstrated trends towards
therapeutic benefit; however, there was substantial heterogeneity amongst the studies. Laser therapy had the most consistent evidence;
60% and 75% of the studies reported significant improvements in frequency of attacks per week and pain. Acupuncture therapies had
minimal statistically significant benefits, and the data for temperature biofeedback were inconsistent and of low -quality. Exercise therapy
is more recently being explored, showing a marked therapeutic benefit for pain.

Conclusion: The evidence is limited and inconsistent; however, the studies demonstrated trends towards therapeutic benefits, with laser
and electrotherapy having the most consistent evidence. Further high-quality and multi-center RCTs are required.
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RESUME

Obijectif: L'objectif de cette revue systématique est de décrire la littérature existante relative a I'utilisation d’interventions non
pharmacologiques (INP) pour la gestion du phénomene de Raynaud (PR) primaire ou secondaire, en comparaison avec un placebo.

Méthodes: Le Registre central Cochrane des essais contrélés, MEDLINE et EMBASE ont été consultés depuis leur création jusqu’a
aujourd’hui pour des essais contrdlés randomisés et des essais cliniques pour des études évaluant les effets thérapeutiques des INP
dans la PR primaire ou secondaire. Les études ont été sélectionnées et les données ont été extraites par deux examinateurs. Les
principaux résultats évalués comprenaient la fréquence (par semaine) et la durée (en minutes) des crises et de la douleur.

Résultats: Nous avons trouvé 23 ECR paralléles ou croisés, dont cing n’ont pas été examinés dans le cadre de la présente analyse.
Les catégories d’INP comprenaient I'acupuncture et d’autres techniques d’aiguilletage (n=4), la rétroaction biologique sur la température
(n=4), les lasers et I'électrothérapie (n=5), la thérapie par I'exercice (n=2), la thérapie par les gaz (n=1), les gants thérapeutiques (n=1)
et le préconditionnement ischémique (n=1). La plupart des études ont montré des tendances vers un bénéfice thérapeutique; cependant,
il y avait une hétérogénéité substantielle entre les études. La thérapie au laser est la plus cohérente; 60 % et 75 % des études ont fait
état d’améliorations significatives de la fréquence des crises par semaine et de la douleur. Les thérapies par acupuncture n’ont apporté
que des avantages minimes statistiquement significatifs, et les données relatives au biofeedback de température étaient incohérentes
et de faible qualité. La thérapie par I'exercice a été explorée plus récemment et a montré des avantages thérapeutiques marqués pour
la douleur.

Conclusion: Les preuves sont limitées et incohérentes; cependant, les études ont démontré des tendances vers des avantages
thérapeutiques, le laser et I'électrothérapie ayant les preuves les plus cohérentes. D’autres ECR multicentriques de haute qualité sont

nécessaires.

INTRODUCTION

Raynaud’s phenomenon (RP) is characterized by the
vasospasm of arteries or arterioles of the extremities
leading to pallor, cyanosis, and/or redness and is
associated with significant morbidity."?2 These morbidities
include severe symptoms leading to tissue loss, digital
ulcers, and amputations.2 Primary RP is idiopathic, and it
accounts for the majority of cases, with a median age of
onset around 14 years of age. Secondary RP develops as
a result of underlying disorders, including connective tissue
diseases such as systemic sclerosis and systemic lupus
erythematosus.2 The latter type of RP has a later onset, with
a median age of onset around 40 years. Common triggers
of RP attacks include exposure to cold temperatures and
emotional stress.® Primary RP is the most common type
of RP, accounting for 80-90% of cases, compared to 10-
20% of secondary RP. The prevalence of RP [primary and
secondary] in the general population is around 3-5%,*°
being more common amongst women. Diagnosis of primary
RP is based on patient history and ruling out the presence of
underlying causes, whereas the diagnosis of secondary RP
includes an older age of onset with more severe symptoms
and laboratory tests that suggest an underlying connective
tissue disease, in addition to microscopy of the nail folds
indicating the presence of microvascular disease.?

The pathogenesis of RP has not been fully elucidated; it is
hypothesized to be attributable to abnormalities in blood
vessels, neural control of vascular tone, and intravascular

mediators.! Vascular abnormalities are more severe in
secondary RP.'2 This possibly explains the irreversible
digital ischemia seen in RP secondary to systemic sclerosis
spectrum disorders. Secondary RP is often associated with
microvascular structural abnormalities, and RP has been
postulated to be associated with hormonal factors.

These pathophysiologic differences are thought to explain,
in part, the variability in responses to treatment amongst
patients with RP. As such, reviewing the use of non-
pharmacological interventions (NPI) would help summarize
the alternative therapies that are available to manage RP.
NPIs also have fewer adverse effects. Although several
pharmacological interventions are well established as
options for treatment of RP,%® describing the role of NPIs is
of interest to those interested in adjuvant therapies. There
are no specific clinical guidelines pertaining to the use of
NPIs for RP.°

NPIs are used to modify lifestyles and educate patients in
recognizing reflex vasospasm and identify factors leading
to attacks such as sudden temperature changes, digital
trauma, smoking and drugs.'® NPIs include behavioural
therapies, skin temperature biofeedback, lifestyle changes
such as managing stress and smoking cessation, and
acupuncture/acupressure.®'® In our review, NPIs are
defined as therapeutic modalities that exclude oral,
subcutaneous, or intramuscular pharmaceuticals or oral
supplements (e.g., vitamins, minerals, herbal extracts,
diets etc.).
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The primary objective of this systematic review is to
describe existing literature pertaining to the use of NPIs
for the management of RP in comparison to placebo. We
hypothesize that NPIs are beneficial treatments for RP. The
study will allow us to better understand the use of NPIs
as potential adjuvants of pharmacological treatments and
provide a basis for identifying those NPIs with the most
promising potential to explore the synergies.

METHODS

This systematic review was conducted in accordance
with the Cochrane Handbook for Systematic Reviews of
Intervention guidelines.' Further details can be found in our
study protocol, accessible through the University of Ottawa
Journal of Medicine.

Eligibility Criteria

We included randomized controlled trials (RCTs) and
controlled clinical trials (CCTs), including cross-over and
parallel designs pertaining to any NPI's as compared to
placebo for RP. There was no language restriction. The
study subjects must have been >18 years of age with a
diagnosis of primary or secondary RP.

Outcomes

We measured the following major outcomes:

1. Frequency of attacks (average number per week or
change in frequency per week)

2. Duration of attacks (average duration in minutes)

Pain

4. Withdrawals (any withdrawals from studies due to
adverse effects)

5. Serious adverse events (adverse effects leading to
withdrawal from study and hospitalization or death)

The minor outcomes included:

6. Patient global assessment

7. Physician’s global assessment (physician assessed
measure of disability due to RP)

8. Healthcare assessment questionnaires

w

Electronic Searches

The search was conducted using the Cochrane Central
Register of Controlled Trials (CENTRAL), MEDLINE, and
EMBASE from their inception to the present. We screened
the references of all primary and review articles for additional

references. The search terms included: “Raynaud Disease,
Vasospasm, raynaud’ plus validated study design filters
for RCTs for Medline and EMBASE. Details of the search
strategies are available in Supplementary 1, which is a
component of our study protocol.

Data Collection and Extraction

We dual-screened all abstracts and titles and full-text articles
amongst the reviewers. One reviewer (F.M.) screened
all abstracts, and four other reviewers (H.C., S.S., S.P,,
M.A.) screened the studies equally amongst themselves.
We independently extracted data twice amongst the
reviewers then combined. We resolved all disagreements
and discrepancies in data collection through discussion
amongst the reviewers and consulting a third reviewer
(N.M. and P.T)).

For studies presenting the frequency of attacks per day, we
multiplied the outcome by 7 to standardize the data to the
frequency of attacks per week. We made other necessary
adjustments to standardize the units for each outcome, and
the standard deviation (SD) was imputed accordingly when
necessary. For studies presenting the change in outcome
from a baseline value, we subtracted the change from
the baseline to compute the outcome post-treatment. For
these data, we used the SDs from other similar studies and
methodologies; a new SD was not computed. For studies
presenting data only on figures/graphs without providing
exact measurements, we extrapolated the data from these
figures/graphs.

We have presented the data in forest plots (without a final
total) to provide an overview of the size and direction of
effects and the general trends. We used The Nordic
Cochrane Centre, The Cochrane Collaboration Review
Manager (RevMan),s version 5.4 software for the analyses.

Assessment of Risk of Bias in Included Studies

Two review authors independently assessed the risk of
bias for each included study using the criteria outlined
in the Cochrane Handbook for Systematic Reviews
of Interventions," and we resolved the conflicts upon
discussion. We used the following domains to make a
judgement on the overall risk of bias: 1) random sequence
generation: checking for possible selection bias, 2)
allocation concealment: checking for possible selection
bias, 3) blinding of participants and personnel: checking
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for possible performance bias, 4) blinding of outcome
assessment: checking for possible detection bias, 5)
incomplete outcome data: checking for possible bias due
to attrition and methods used to handle missing outcome
data, 5) selective outcome reporting: checking for possible
reporting bias, 6) other bias: checking for bias not covered
through 1 to 5 above.

Metanalysis

Due to the heterogeneity of the populations, time
ascertainment and methodologies of the articles, in addition
to the limited amounts of high-quality articles, metanalysis
could not be conducted (Supplementary 2 describes our
plan for meta-analysis in our protocol).

RESULTS

We performed the search on June 8th, 2021, which yielded
6892 studies; there were 1617 duplicates (Figure 1). Out of
5275 articles, 86 articles underwent full-text review twice,
out of which 23 articles were identified to be included in this
review (12 articles either had an incorrect study design (i.e.,
not an RCT or CCT, or they were ongoing trials)).

Furthermore, 5 articles are not reviewed for the following
reasons: The study by Junger et al.’® could not be translated
to English in a timely manner thus, it is not included in this
review. We are waiting for an assessment for the other 4
studies, as we have emailed the authors for clarifications
regarding their study design and data. The study by Guo et

Identification of studies via databases and registers

S Records identified from*:

= CENTRAL: 1753 Records removed before
o EMBASE: 3864 | screening:

!,E Medline: 1275 g Duplicate records removed (n
o Total: 6892 =1617)

2

'
Records screened , Records excluded**
(n = 5275) (n =5189)

- '

| =
s

- N

5 I(-'\:le;p%rés) assessed for eligibility Reports excluded:
n Incorrect study design (i.e.,

not an RCT or CCT) or
ongoing trials (n = 63)

H

3 Studies included in review

° (n=23)

|

Figure 1. Flowchart of the Identification, Screening, and Inclusion of Studies
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al.' was excluded as it is was unclear whether the authors
differentiated patients with RP from patients with systemic
sclerodermawhen reporting the outcomes. Freedman et al.?
compared temperature biofeedback with electromyography.
However, the pre-treatment frequency of attacks were
markedly different (115.4 vs 13.1, respectively), and there
was no clear description of the patient demographics in
each group. Although Dabek et al.'® discuss changes in
pain and frequency of attacks after relaxation therapy, they
do not provide the initial baseline values for these outcomes.
Zhou et al.”® was not discussed as it is unclear whether the
data presented differentiated patients with RP from patients
with diffuse systemic sclerosis.

The study characteristics and participant demographics
are summarized in Tables 1 and 2. Out of the 18 studies
discussed in this review, 3 are crossover RCT 20-22
and 15 are parallel RCTs. Four studies describe the
use of acupuncture, acupressure, or warm needling as
therapies, 4 studies use skin biofeedback temperature,
5 studies use lasers or electrotherapy, 2 studies assess
the use of exercise/physical therapy as a NPI for RP, 1
study describes natural gas therapy, 1 study describes the
use of thermal gloves, and 1 study assesses the role of
ischemic preconditioning in treating RP. All but 2 studies
include placebo or control interventions; Appiah et al."" and
Sporbeck et al.2® compared an acupuncture intervention
group with a no treatment group.

The sample sizes range from 18 to 155 participants. The
study by Raynaud’s Treatment Study Investigators®** had
the largest sample size, including 81 participants in the
intervention group and 74 participants in the control group.
The age of the participants ranged from 24 to 69.6 years,
and most of the studies had a predominance of female
participants. The disease duration of RP ranged from
1.5 to 24 years. Seven of the 18 studies merely include
participants with primary RP, whereas 5 studies include
both primary and secondary RP (Table 2).

RISK OF BIAS

The risk of bias was assessed based on a variety of
parameters regarding allocation, blinding, reporting. Each
was judged based on high risk, low risk, or unclear. Most
studies are detailed in their reporting and have low risks of
bias. For example, 94% (17/18) of studies are at low risk
for selective outcome reporting. In contrast, over half of
the studies have an unclear risk or high risk of bias when

evaluated regarding the blinding of participants. Due to
the nature of the interventions, it is not always possible
to keep them concealed. A 2018 study by Mitropoulos et
al.? compared different types of exercises. In this situation,
the participants cannot be blinded as they must perform
actions based on assigned movements that will be known.
In contrast, however, the study by Schmidt et al. had a low
risk of bias in most criteria as it kept the allocation concealed
and the participants and outcome assessors blinded. The
only personnel who knew which treatment group a patient
was in, were those administering the intervention. The way
this study was conducted eliminates most possibilities of
bias. Al-Awami et al.?” similarly conducted a high-quality
study comparing low-level laser therapy to placebo therapy.
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Figure 2. Risk of bias summary: review authors’
judgements about each risk of bias item for each
included study.
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They clearly stated their blinding and randomization process,
and clearly indicated that the patients and evaluators were
not aware of the study protocol. In addition, the baseline
characteristics of participants in the intervention and
placebo groups were quite similar.

REVIEW AND ANALYSIS OF THE EFFICACY OF NON-
PHARMACOLOGIC INTERVENTIONS

The forest plots (Figures 3, 4, and 5) summarize the data on
major outcomes, including mean frequency of attacks per
week, the average duration of attacks (minutes), and pain
(scale 0 to 10) for the NPlIs in treating primary or secondary
RP. As a meta-analysis could not be completed, a total is
not provided in the plots.

Acupuncture and Other Needling Therapies

Hahn et al.2® compared 8 weeks of weekly acupuncture at
10 points with a sham acupuncture control in patients with
secondary RP. They presented their frequency of attacks per
day averaged over a 12-week period; when standardized,
the acupuncture group had 9.8 (11.9) versus 13.3 (7.7)
attacks per week in the placebo group. This difference
was not statistically significant. Similarly, Appiah et al."
compared 7 sessions of acupuncture with moxibustion heat
therapy with a no-treatment group in primary RP and found
that the acupuncture group had fewer attacks per week
(4.2 [11.9] vs 8.2 [7.7]) at 12 weeks. The overall reduction
of attacks between the two groups was statistically
significant (p=0.03). This was standardized from attacks

Intervention Control 5id. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% Cl IV, Random, 95% C| ABECDETF®G
1.1.1 Acupunciure/Acupressure- Primary RP
Appiah 1997 (1) 42 119 17 &4 77 16  -0.41[-1.10,0.28] —_ Iy 1 1T 711
1.1.2 Acupuncture/Acupressure -Secondary RP
Hahn 2004 (2) 98 119 11 133 7.7 8  -0.32[-1.24,0.50] —— LRI T T
1.1.3 Acupunciure/Acupressure —Both Primary & Secondary RP
Gladue 2016 (3) 671 119 10 124 7.7 6  -0.51[-1.54,0.52] —1— (X 1 1
1.1.4 Biofeedback- Primary RP
Raynaud's Trearment Investigators 2000 (4) 084 21 81 105 21 T4 -0.10 [-0.41, 0.22] -
Guglielmi 1982 (5) 1125 2.1 9 w2 21 12 0.48 [-0.40, 1.36] 1
Buttner 1991 (&) 34 21 it} 31 21 10 .14 [-0.74, 1.01] f—
1.1.5 Laser and Electrotherapy-Primary RP
Hirschl 2002 (7} 067 0.42 15 0,72 0.32 15 -0.13 [-0.85, 0.59] —
Hirschl 2004 (8) 11.2 7 48 14 B4 48  -0.36 [-0.76, 0.04] -
Kuryliszyn-Maoskal 2012 19) 12 8.5% 24 12 8.16 24 0,00 [-0.57, 0.57) o
1.1.6 Laser or Electrotherapy - Both Primary & Secondary RP
Al-Aweami 2004 (10) 21 855 24 35 816 23 -1.65[-2.32,-0.98] —_— e
Tapia-Haro 2020 (11) 1153 855 17 27.17 816 17 -1.B3 [-2.64, -1.01] R E1 1 E
1.1.7 Gas therapy- Both Primary & Secondary RP
Schmidt 2005 (12) 25 28 43 27 28 44 -0.07 [-0.49,0.35] -+ e
1.1.8 Ischemic Preconditioning= Both Primary & Secondary RP
Meferu 2017 (13) o o0 18 o o 18 Nat estimable L1 B3 L1 %
4 2 2 4
Less attacks/week More attacks week
Eogunotes

(1) Week 12, Means multiplied by 7. S0 imputed from Hahn 2004
(2) Week 12. Means multiplied by 7.

(3) Week B. Change in mean subtracted from baseline: 5D imputed from Hahn 2004,

(4) 2 manth, Means multiplied by 7. 5D imputed fram Burtner 1991,

(5) Week 4. The data was provided in total period over 5 months, the means were divided by 20 weeks, 5D imputed from Buttner 1991,

(6) Week 5
(7 Week 3. RCT crossower.
(8} Week 1. Means multiplied by 7. RCT Crossover,

(90 Waek 3. Data extracted from a graph, specific means were not provided. S0 imputed from Tapia-Haro 2000, as this was most similar study.
(10) Week &. Means multiplied by 7. 5D imputed from Tapia-Haro 2000, as this was mast similar study.

(11} Week 7.
(12) Day 19.

(13) RCT crossover. Mean difference was 1.6(10). The specific means for the intervention or control group were not provided.

Elik Qf bias legend

(A} Random sequence generation (selection blas)

(B) Allscation concealment (selection bias)

(€} Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessmaent (detection bias)

(E) Incomplate outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G Ogher bias

Figure 3. Forest plot of comparison—the Frequency of Attacks per Week in Non-Pharmacologic Intervention vs
Control Groups for Primary and Secondary Raynaud’s Phenomenon or Both Primary and Secondary.
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per day. Although Gladue et al.?® did not use acupuncture
as an NPI, they used two types of acupressure therapies,
including vasodilation and relaxation acupressure. Their
control group received an education package about
Raynaud’s. This study presented the combined data from
the 2 acupressure groups and included both primary and
secondary RP. The mean frequency of attacks in the
acupressure versus control groups was 6.71 (11.9) versus
12.4 (7.7) at 8 weeks. The changes in baseline between the
groups were not statistically significantly different (Figure 3).

Gladue et al.® also reported a reduction of 11.4 (19.9)
minutes in the average duration of attacks in the acupressure
groups versus an increase in the control group (0.8 [11.2])
from baseline. These changes and the difference between
the groups were not statistically significant. Hanh et al.?®
similarly noted a statistically insignificant decrease in the
mean duration of attacks before and after the acupuncture
treatment (15[12] pre-treatment vs 12[9] post-treatment;
Figure 4).

Gladue et al.?® used a 0 to 100 visual analog scale (VAS) to
measure pain and a patient VAS for the patient’s assessment
(0-10). There was a statistically significant reduction
from the baseline VAS scores in the acupressure group
(p=0.02; Figure 5). Wang et al.®® also used a healthcare
guestionnaire developed in China to assess the efficacy

Intervention Control
Study or Subgroup Mean SD Total Mean SD Total

Std. Mean Difference
IV, Random, 95% CI

of acupuncture with moxibustion for 15 days versus oral
Betaloc tablets 50 mg twice a day for 15 days in primary
RP. This criterion assessed symptoms resolution, tolerance
to temperature, and nail fold microcirculation. The effective
rate of the acupuncture group was statistically significantly
higher than the control (x?= 7.87; p<0.05).

Temperature Biofeedback

The Raynaud’s Treatment Study Investigators®* and
Guglielmi et al.®' compared skin temperature biofeedback
with electromyography, whereas Sporbeck et al.?® and
Buttner et al.® used no treatment and hand exercises
as control groups, respectively. These studies assessed
primary RP; however, it is unclear if Sporbeck et al.?®
included secondary RP as well. The mean difference in the
frequency of attacks per week for all the studies assessing
primary RP ranged from -0.1 (-0.41, 0.22) to 0.48 (-0.4,
1.36) (Figure 3). The frequency of attacks per week was
higher in the skin temperature biofeedback groups at 4%
and 5 weeks® when compared to no treatment or hand
exercises, respectively, but lower when compared to
electromyography at 2 months.?* The Raynaud’s Treatment
Study Investigators?* noted up to a 32% reduction in attacks
with biofeedback, but this was statistically insignificant.
Blttner et al.®? also reported a decrease in attacks from
4.8(2.9) to 3.4(2.1) in the biofeedback group and 3.9(1.9)

Std. Mean Difference
IV, Random, 95% CI

1.2.1 Acupuncture/Acupressure-Secondary RP
Hahn 2004 (1) 12 9 11 16 6 8

1.2.2 Acupuncture/Acupressure - Both Primary & Secondary RP
Gladue 2016 (2) 3.6 9 10 31.8 & 6

1.2.3 Biofeedback-Primary RP

Buttner 1991 (3) 17 7 10 28 13 10
1.2.4 Laser or Electrotherapy-Primary RP
Kuryliszyn-Moskal 2012 (4) 16 Q 24 e 0 24

Footnotes
(1) Week 12.

-0.48 [-1.41, 0.44]

-3.31 [-4.97, -1.65]

=1.01 [-1.95, =0.07]

Not estimable

_ ol 1 1

7 900066E

PRG a6

Al BRT I

-4 -2 0 2 4
Decreased Duration Increased Duration

(2) Week 8. The study only reports a change from baseline and baseline were not provided. Baseline values and 5D imputed from Hahn 2004,

(3) Week 5.
(4) Week 3. Means were extracted from graphs.

i f I
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

Figure 4. Forest plot of comparison—the Duration of Attacks (minutes) in Non-Pharmacologic Intervention vs
Control Groups for Primary and Secondary Raynaud’s Phenomenon or Both Primary and Secondary.
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to 3.1(2.1) in the placebo group; however, the reductions
in both groups were not statistically significant. Bittner et
al.®2 also found that the duration of attacks was significantly
lower in the biofeedback group compared to the control at
5 weeks post-treatment (Figure 3 and 4).

Sporbeck et al.?® used the Scleroderma VAS to assess
pain. The absolute change from baseline at 12 weeks in
the biofeedback groups was -0.5 and +0.5 in the control
group (extrapolated from a graph); p=0.094 between the

two groups (Figure 5). The baselines were 4.9 (8.6) and
3.8 (7.5) for biofeedback versus control. The Raynaud’s
Treatment Study Investigators® also reported clinical
ratings of improvement in RP assessed by physicians,
which included the severity, the impact of RP, improvement,
and general health. At 1 year, there was no significant
difference between the biofeedback and control groups,
49(57) versus 49 (65), respectively.

Lower Pain Control Std. Mean Difference Std, Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean SD Total IV, Random, 95% Cl IV, Random, 95% CI ABCDEFG
L.3.1 Acupuncture/Acupressure -5econdary RP
Hahn 2004 (1) 42 22 1 6 2.2 ] 0.78 [-1.73, 0.17] r 178867
1.3.2 Acupuncture/Acupressure - Both Primary & Secondary RP
Gladue 2016 (2) 153 22 10 241 22 6 -0.38(-1.40,0.65] — 79000668
1.3.3 Biofeedback- Unclear Whether Primary or Secondary or Both
Sporbeck 2011 (3) 44 0 8 43 0 10 Nat estimable X I 11T
1.3.4 Laser or Electrotherapy- Primary RP
Hirschl 2004 (4) 46 2 48 56 22 48 -0.47[-0.B8 -0.07) = 159866886
Kuryliszyn-Moskal 2012 (5) 25 192 24 25 266 17 0.00 [-0.62, 0.62] ) T Al FE T T
1.3.5 Laser or Electrotherapy - Both Primary & Secondary RP
Al-Awami 2004 (8) 1 1.92 24 4 266 23 -1.28[-1.91, -0.64] i GRS
Tapia-Haro 2020 (7) L66 192 17 44 266 17 -1.15[-1.88, -0.42| == “PDREEE
1.3.6 Exercise Therapy- Unclear Whether Primary or Secondary or Both
Mitropoulos 2020 (8) 4.38 2 16 6.14 2 16 -0.86[-1.59, -0.13] T T ER T T
Mitrapoulas 2018 (9] i 1.2 10 6.2 22 11  -1.39[-2.36, -0.41] ?'.?.-.
1.3.7 Gas therapy- Both Primary & Secondary RP
Schmidt 2005 (10) 34 22 43 38 25 44 -0.17 [-0.59, 0.25] - CYTIICT
1.3.8 Ischemic Preconditioning- Both Primary & Secondary RP
Neferu 2017 1011) [1] 4] 18 L] o 18 Mot estimable TEX 11T k.
1.3.9 Glove therapy- Unclear Whether Primary or Secondary or Both
Ko 2002 {12) 5.08 0.43 30 5.79 041 30 -1.67 [-2.26, -1.08] —— -. 1T7T88

_'q _'2 0 2 li

Footnotes

Lower Fain Higher Pain

(1) Week 12. Means and 5D multiplied by 2. This study used a severity scale out of 5 (0: only 1-2 fingertips, 5; entire hand),
(2) Week B, Means divided by 10 and subtracted from the baseline means, SD used from Hahn 2004, VAS scale was 0 to 100,
(3] Week 12. Change from baseline extrapolated from graphs. Extracted values were subtracted from baseline means.

(4) Week 12. Means multiplied by 2. VAS scale ranged from 0 1o 5.

15) Week 3. VAS scores extracted from graph. The values were divided by 10 (VAS 0 to 100 used). 5D imputed from Tapla-Haro 2000.
(6) Week 6. 5D imputed from Tapia-Haro 2000, as this was most similar with respect to the intervention and sample size.

{7) Week 7. VAS from pre-Cold stimulation test,
{8) Week 12. Means and 5D scores multiplied by 2. 5-point scale was used.

(9) Week 12, Means and 5D multiplied by 2, 5-point scale was used. We report arm cranking ergometer vs control,
(10) Day 19. Mean and 5D divided by 10 o convert from mm to cm. Huskisson VAS (0 to 10 cm) vesd.
{11) RCT crossover. Mean difference between intervention and control groups was -0.4 (p=0.89).

{12) Week 12. Mean and 5D divided by 10. VAS 0 to 100 used.
Rigk of bias legend

(A} Random sequence generation [selection blas)

(B} Allocation concealment (selection bias)

(C) Blinding of participants and personnel...

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G} Other blas

Figure 5. Forest plot of comparison—Pain (0 to 10 scale) in Non-Pharmacologic Intervention vs Control Groups for
Primary or Secondary Raynaud’s Phenomenon or Both Primary and Secondary.
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Lasers and Electrotherapy

The overall mean difference in the mean frequency of RP
attacks per week between laser or electrotherapy and
placebo groups in primary RP ranged from -0.36 (-0.76,
-0.04) to 0 (-0.57, 0.57),202233 gnd -1.83 (-2.64, -1.01) to
-1.65 (-2.32 to -0.98) in studies that combined primary and
secondary RP?#34 (Figure 3). Hirschl et al. (2002)?2 and
Hirschl et al. (2004)%° conducted RCT crossover studies
on primary RP (n= 30 and 64 respectively) comparing
low level laser therapy with placebo laser irradiation. Both
studies used 200 mW lasers with either 685 nm*® or 625
nm?? wavelengths, and the placebos had wavelengths of
either 640-685 nm? or 670 nm? for 3 to 5 sessions per
week. In the 3rd week, the frequency of attacks per week
was significantly lower (p=0.001) in the laser intervention
compared to the control in Hirschl et al. (2004)2° However,
the differences between the two groups in 2002 were not
statistically significant (p = 0.520) when comparing the
relative frequency of attacks per week. Al Awami et al.#
also compared laser therapy (40 mW, 670 nm) with a
sham laser in primary and secondary RP combined and
demonstrated statistically significantly lower frequencies in
the intervention group at 6 weeks (p=0.007), 21 versus 35
attacks per week (Figure 3).

Similartolasertherapy, Tapia-Haro etal.®* compared galvanic
current electrotherapy (f 220-240V and 50/60+10% Hz) and
conservative therapy (e.g., anti-inflammatory, vasodilatory
and analgesic drugs and lifestyle recommendations) to
conservative therapy alone, in primary and secondary RP
(the results were combined). The electrotherapy resulted in
statistically significantly fewer attacks per week compared
to the control at week 7, 11.53(8.55) versus 27.17(8.16).

Kuryliszyn-Moskal et al.®® further compared 2 groups
receiving either laser bio-stimulation with a magnetic
field (frequency 40 Hz, induction 1-5 mT, 10—-20 min per
session) or only laser bio-stimulation. In both groups,
the participants received 3 weeks of pentoxifylline and 3
weeks of physiotherapy. After 3 weeks of laser or laser
and magnetic field, both groups had roughly 12 attacks per
week. Magnetic field therapy added no therapeutic benefit.
In addition, this study did not find a significant difference in
the duration of the attacks (Figure 4).

Three of the studies above consistently reported statistically
significant lower VAS scores in the intervention group
compared to the control from weeks 6 to 12.202734 Tapia-

Haro et al.3* reported a smaller mean difference between
the intervention and control groups before and after a cold
stimulation test, -2.74(0.8) versus -0.05(0.4) at 7 weeks.
The overall mean difference in pain for primary RP and both
primary and secondary RP respectively ranged from -0.47
(-0.88, -0.07) to 0 (-0.62, 0.62) and -1.28 (-1.91, -0.64) to
-1.15 (-1.89, -0.42). Kuryliszyn-Moskal et al.* did not report
a difference between their 2 groups (Figure 5).

Exercise Therapy

Mitropoulos et al. 2020% and 20182 both assessed the
efficacy of exercise in treating RP; however, it is unclear
whether these studies combined data for secondary and
primary RP. The interventions included either a 12 week
high-intensity interval training (e.g., arm crank warm-up,
high intensity exercise, and light aerobic exercises)® or arm
crank ergometer®® (Figure 5). The control groups did not
perform these organized exercises. Both studies reported
pain outcomes (5-point scale) and minor outcomes,
including life satisfaction scores out of 10. In both studies,
the pain was statistically significantly lower after the
exercise intervention compared to the control (p<0.05).
The life satisfaction after exercise therapy was significantly
higher than the control groups in 2020 and 2018, 9.25(0.9)
versus 7.33(1.8) and 8.1(1.7) versus 4.9(1.5), respectively.

Other Therapies

Schmidt et al.®® compared natural carbon dioxide gas
therapy for 18 days to a control group receiving placebo gas
for 9 days and COS for 9 days in patients with both primary
and secondary RP. At day 19, there were no statistically
significant differences in the frequency or severity of attacks
between the 2 groups (Figure 4 and 5). The risk of bias for
this study was low.

Ko et al.*® described the use of ceramic impregnated
“thermoflow” gloves, which include 95% polypropylene
and polyethylene; 5% ceramic. These gloves supposedly
absorb external ambient infrared radiation and reflect it into
the underlying tissues. The control group received placebo
gloves. At 12 weeks, the frequency of attacks significantly
reduced from baseline (50.8[4.3] attacks per week; p=0.001)
in the intervention group with no statistically significant
difference in the control group (57.9[4.1]; p=0.2; Figure
3). This study also assessed the participant’s subjective
response to treatment using a Likert scale (1: markedly
worse to 7: markedly improved). The intervention group
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had a statistically significant higher score compared to the
placebo (5.66 vs 4.13; p=0.001). This study has a low risk
of bias overall, however, it is unclear how the participants
and subjects were blinded.

Ischemic preconditioning for the treatment of primary and
secondary RP was assessed by Neferu et al.?" in a crossover
trial. Compared to the control (sham preconditioning),
ischemic preconditioning did not differ significantly in
the frequency of attack (increased by 0.5[10]; p = 0.84),
duration of attacks (decreased by 55.6[516.4] minutes; p =
0.66), and pain (decreased by 0.4[12.9] on VAS; p = 0.88).
This study included both primary and secondary RP and
combined the results.

The included studies inconsistently reported adverse
side effects; 6 studies had mentioned side effects. Out of
these studies, only Ko et al.®¢ reported skin irritation in 3
participants, and the Raynaud’s Treatment Investigators®
reported a headache in 1 participant receiving biofeedback.
There were no serious adverse events nor any withdrawals
due to serious adverse events reported.

DISCUSSION

The main categories of NPIs identified included acupuncture
andotherneedlingtechniques, skintemperature biofeedback,
lasers and electrotherapy, exercise therapy, gas therapy,
therapeutic gloves, and ischemic preconditioning. Generally,
most of the studies demonstrated a trend towards
therapeutic benefit for treating primary or secondary RP
when assessing frequency, duration, and severity of attacks.
However, there was substantial heterogeneity amongst
the studies, including the timeframe of interventions
and data collection, control groups, diagnostic methods
for RP, population demographics, and characteristics of
comparable interventions (e.g., differences in wavelengths
for laser therapy). Overall, the studies had a low to moderate
risk of bias with a few studies, including Sporbeck et al.,®
the Raynaud’s Treatment Investigators,?* and Gladue et
al.,?® mainly due to concerns with blinding of participants
or subjects.

Overall, laser therapy and electrotherapy had the largest
pool of studies with consistent evidence compared to other
NPIs. The risk of bias for these studies was low overall,
with only Tapia-Haro et al.,* have a moderate-to-high risk
of bias due to concerns with the blinding in the study. Al
Awami et al.?” had the lowest risk of bias; however, they did

not differentiate the results between patients with primary or
secondary RP. More than half (60%) of the studies reported
significant reductions in frequency per week compared
to the control, 40% of which included both primary and
secondary RP. Most (75%) of the studies demonstrated a
significant decrease in the severity/painfulness of attacks in
both primary and secondary RP.

In the trials assessing the use of acupuncture, acupressure
or warm needling therapies, there were generally no
statistically significant reductions in the frequency or
duration of attacks when compared to the control overall.
Appiah et al." showed a significant difference in the
frequency of attacks in primary RP, but the control group
received no treatment. Thus, there is a high possibility
that the study participants and subjects were not blinded.
Similarly, there is a moderate risk of bias for these studies
as 2 studies have low risk, and 2 studies have high risk. The
populations in these studies are also inconsistent, as only
2 studies included primary RP, one included secondary RP,
and one study combined both types. Acupuncture is a time
consuming and costly therapy; the current evidence does
not justify its use over other interventions.2®

With regards to temperature biofeedback, the data are
inconsistent, and many studies were of low quality. All but
1 study included only primary RP, although it is unclear
whether Sporbeck et al.2® included both secondary and
primary RP. Two studies reported a higher number of
attacks in the biofeedback group compared to the control
whereas, other studies reported a statistically insignificant
decrease in the frequency of attacks. However, the duration
of attacks was reported to be significantly lower by Buttner
et al.’ Temperature biofeedback seemed to have a
statistically insignificant effect on the level of RP pain and
physician’s global assessment.

More recently, exercise therapy has been explored, showing
strong statistical evidence. Two studies noted a marked
decrease in pain and improvements in life satisfaction.253%
However, there is a moderate-to-high risk of bias for these
studies as it is difficult to control for the level of baseline
and ongoing physical activity amongst the subjects outside
of the structured exercise programs. It is also likely difficult
to blind the participants and subjects when the control
group does not receive any form of structured exercise. It
is also unclear from the inclusion criteria of both studies
whether the participants had primary or secondary RP or
both. In a similar sense, although Ko et al.®® showed strong
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statistical evidence supporting the therapeutic benefits of
“thermoflow” gloves, further studies are required to replicate
their findings. It is also unclear whether this study included
both primary and secondary RP, as the “Pal criteria” was
used for diagnosis. Thus, it is worthwhile to further explore
the use of therapeutic gloves and exercise therapy moving
forward, as these modalities are affordable and clinically
realistic.

A previous review conducted by Malenfant et al.>” in 2009
also reviewed complementary and alternative medicine in
the treatment of RP. This review also found that high-quality
evidence is limited, with biofeedback having the least
consistent and supportive evidence. This study noted the
efficacy of laser therapy, supported by our findings along
with the addition of 2 new RCTs since 2009.

Nevertheless, due to the inconsistent and low-quality
evidence on NPIs for RP, it is difficult to make clinically
relevant decisions for patient care. Notably, some studies
did not differentiate between primary and secondary RP
when presenting the efficacy of NPIs.2!:23.262729.34 Thjg |imits
the generalizability of the results in a clinical setting as the
management and prognoses of secondary and primary RP
are different. Most of the studies did not discuss adverse
events. Thus, further information is required to better
understand the safety of NPIs, especially those that are
more invasive such as acupunctures and lasers.

The predominance of RP in colder climates is reflected
in the studies in this review; the majority took place in
countries located in the Northern hemisphere. In addition,
the participants of the studies were primarily sourced from
clinics, making the results more generalizable to clinical
settings with patients with comorbidities. For instance, the
trial by the Raynaud’s Treatment Study Investigators®* was
advertised to five clinics in different geographical areas and
climates.

A limitation of this current review includes the exclusion of
5 articles'?'%1'® for which we had emailed the authors for
clarification or could not translate (Junger et al.’®). The
NPIs being assessed in these studies included bathing
with Chinese medicine, infrared sauna and relaxation
therapy, and temperature biofeedback. For the purposes
of this review and the forest plots, we used the SDs for
major outcomes from similar studies assessing similar
interventions with the SD was not provided or when only
the change from baseline difference was provided. Thus,

the data in the forest plots may not accurately reflect the
studies. Some of the studies also included both secondary
and primary RP and combined the results when presenting
the data. This is a major limitation clinically, as the
pathogenesis and treatment of primary and secondary RP
differ. It is important to note that this review did not include
studies assessing the therapeutic use of natural dietary
adjuvants, supplements, extracts, smoking cessation or
complementary medicine in treating RP.

CONCLUSION

In summary, the literature on the therapeutic efficacy
and safety of the NPIs for the treatment of RP is limited
and inconsistent. Although the studies included in this
review trended towards decreased frequency, duration,
and severity of RP attacks with the NPIs, many of these
improvements were not statistically significant. We found
that the laser and electrotherapy had the largest pool of
studies and consistent evidence. Further high-quality and
multi-center RCTs are required to make definitive clinical
decisions when treating patients with RP with NPIs.
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Table 1. Study Characteristics of the Studies Assessing Non-Pharmacologic Interventions to Treat Raynaud’s

Phenomenon.
First author, Study De- Interven- Compar- Inclusion Exclusion cri- Length Primary
Year country sign tion ator criteria teria of follow outcome
up
Hahn, 2004 Germa- RCT  Acupunc- Sham acu- Diagnosis of 16 weeks Frequency
ny ture puncture secondary Duration
RP using the Severity
American
Rheumatism
Association
Criteria
Gladue®, us RCT  Vasodila- Education > 18 years Patients with 8 weeks  Frequency
2016 tion acu- Diagnosis of a history of Duration
pressure primary or sec- stroke, myocar- Severity
(group A) ondary RP dial infarction or
and Relax- Reported at life-threatening
ation acu- least three at-  arrhythmia within
pressure tacks per week the previous six
(group B) Had been on months, uncon-
stable vasodila- trolled hyperten-
tor medications sion (SBP > 140
for the previous mm Hg, DBP
2 weeks > 90 mmHg),
Willing to significant digital
comply with ulcers or difficulty
study visits and with hand dexter-
treatment plans ity limiting their
ability to perform
acupressure
Appiah, Germa- RCT  Acupunc- Notreat- 18-60 years History of myo- 1 week Frequency
1997 ny ture ment Diagnosis of cardial infarc- 12 weeks Duration
primary RP tion or angina 23 weeks Severity
No use of pectoris
vasoactive Pregnant
drugs during
the study and 6
weeks before
Wang, 2003 China RCT  Warm Betaloc Diagnosis of 15 days Raynaud's
needling tablets primary RP condition
treatment score
Sporbeck, Germa- RCT | Skintem- @ Untreated Diagnosed 4 weeks  Scleroder-
2011 ny perature  vasculop- by American 12 weeks ma-Visual
Biofeed-  athy College of Analog
back Rheumatology Scale
criteria for Sys- (VAS) for
temic sclerosis Raynaud’s
and suffering phenome-
from RP non
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Raynaud's us RCT | Skin Tem- Electromy- Diagnosis of Secondary RP 2 months Frequency
Treatment perature ography primary RP Physician’s
Study Inves- biofeed- History of 2 or global as-
tigators™, back more attacks sessment
2000 per day during
the previous
cold season
Guglielmi, us RCT | Skintem- @ Electromy- Diagnosis of Complicating or- Monthly  Frequency
1982 perature ography RP ganic disorders (1to5 Duration
biofeed- Bilateral discol- Evidence neuro- months)  Severity
back oration of the vascular syn-
fingers precip- dromes
itated by cold Excessive swell-
or emotional ing in extremities
stimuli Skin changes
Absence of typical of sclero-
nutritional derma or lupus
changes erythematosus
Pain in the joints
or deformity of
the fingers
Hypertension
Evidence of
occupationally
induced symp-
toms
Taking medica-
tions known to
cause vasospas-
tic symptoms
Taking medica-
tions for Ray-
naud’s disease
History of sympa-
thectomy
Buttner, RCT | Skintem- Gymnastic Diagnosis of 5 weeks Frequency
1991 perature hand exer- primary RP 3-week Duration
biofeed- cises follow-up-
back post-
treamt-
ment
Hirschl, Austria  RCT Low level Placebo Diagnosis of 2 weeks Frequency
2002 cross- laser ther- laser primary RP Severity
over apy
Hirschl, Austria  RCT  Lowlevel Placebo Diagnosis of Secondary RP 3 weeks Frequency
2004 cross- laser ther- laser primary RP 12 weeks Severity
over apy Not currently

taking vasoac-
tive medication

UOJM | www.uojm.ca
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Kuryliszyn-  Poland RCT Laser bio Laser bio  Diagnosis of 3 weeks Frequency
Moskal, stimulation stimulation primary RP Duration
2012 with low Severity
frequency
pulsed
magnetic
field
Al-Awami, Austria  RCT Low level  Placebo Diagnosis of Under 18 years 6 weeks  Frequency
2004 laserirra-  laser primary RP Over 65 years 3 months Duration
diation for 2 yearsor ~ Women of child- Severity
more and on bearing age who
average were not using
At least 4 adequate contra-
episodes of RP  ception
per week Patients with a
history of severe
cardiorespirato-
ry or metabolic
disorders
Tapia-Ha- Spain RCT  Conserva- Conser- >18 years Skin alterations 7 weeks  Frequency
ro***, 2020 tive treat-  vative Diagnosis of (scars, gangrene 15 weeks Severity
ment and treatment  primary or sec- or ulcers in the
galvanic ondary RP area to be treat-
current ed)
electro- Upper limb en-
therapy trapment syn-
drome
Pregnancy or
breastfeeding
Tumoral process
Mitropoulos, UK RCT Exercise No physi- >18 years Advanced pul- 12 weeks Severity
2020 group cal activity Diagnosed monary arterial Quality of
(twice/ by American hypertension or life
week) College of interstitial lung

Rheumatology
criteria for lim-
ited systemic
sclerosis and
suffering from
RP

Disease dura-
tion between 1
and 10 years
Patients should
be able to per-
form exercise

disease
Diagnosed with
another inflam-
matory condition
Patients pre-
senting myositis,
proximal muscle
weakness
Patients with
New York Heart

Association class

3or4

Current smokers
or people who
stopped smoking

within 4 weeks of

health screening
Pregnant

94

July 2024 - Volume 14 - Issue 1: Updates in Family Medicine

UOJM | www.uojm.ca



REVIEW

Mitropoulos, UK RCT  Arm No physi- Same as above Same as above 12 weeks Severity

2018 cranking cal activity Quality of
ergometer life
(twice/
week)

Schmidt****, France RCT Natural Place- Diagnosis of All other caus- 12 weeks Frequency

2005 CO2gas boand mild primary or es of RP (drug
therapy natural secondary RP  induced, toxic,

CO2gas  with synop- traumatic, endo-

therapy tic phase as crine, vasculitis,
defined by the  and arterial dis-
criteria of Allen  ease other than
and Brown atheroma)

Ko, 2002 Canada RCT  Ceram- Placebo >18 years Severe pulmo- 12 weeks Severity
ic-impreg- gloves Diagnosis of nary disease Patient’s
nated ther- RP using the Myocardial in- response
moflow Pal criteria farction to treat-
gloves Terminal cancer ment

Pregnant
Neferu, Canada RCT Ischemic  Placebo >18 years New therapy in 8 weeks  Frequency
2017 cross-  precondi- Diagnosis of the 2 weeks prior Severity
over tioning RP sBP > 180 Patient’s
7 attacks per Previous global as-
week non-compliance sessment

sBP>80 mmHg
Ability to pro-
vide consent
and complete
RP diary

with treatments

*High dropout rate approaching 30 hypothesized to be due to the difficulty with keeping up the daily acupressure treat-
ment or inefficacy
**85% of biofeedback and 83% of medication participants completed attack cards (for primary outcome); By 2 month
follow up, 68% biofeedback and 82% medication completed attack cards
***Conservative treatment includes anti-inflammatory, vasodilatory and analgesic drugs, lifestyle recommendations
(maintaining high core body temperature, avoidance of cold exposure, use of gloves and
cessation of smoking, etc.)

****Control: 18 days of intervention; 9 days of placebo treatment followed by 9 days of CO2 gas therapy
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Table 2. Population Demographics in the Studies Assessing Non-Pharmacologic Interventions to Treat Raynaud’s

Phenomenon.
Study Sample Primary Secondary Disease Age (years; SD) Sex (fe- Comments
size (n) Raynaud's Raynaud's duration male)
(years; SD)
INT COM INT COM INT COM INT COM INT COM INT COM
Hahn, 2004 11 8 11 8 47+12 4111 10 6 All secondary
RP
Gladue, 16 7 10 5 6 2 523+ 443+ 12 6 This study did
2016 16.1 15.5 not differentiate
between prima-
ry or second-
ary RP when
presenting the
results.
Appiah, 17 16 17 16 16.1x 11.4x 455+ 41.5x 12 11 All primary RP
1997 146 111 11.5 10.7
Wang 2003 30 30 30 30 26-58 24-57 21 23  All primary RP
Sporbeck, 8 10 6 1.5 50+ 58.9+ 15 9 Unclear wheth-
2011 15.1 5.3 er secondary
and primary RP
were combined
Raynaud's 81 74 12.3+ 14.0+ 441+ 455+ 109 70% of the total
Treatment 104 111 12.5 11.7 participants
Study In- were women;
vestigators, all primary RP
2000
Guglielmi, 12 12 12 12 9.5+ 11+ 33.25+ 33.83x% Duration is
1982 742 9.61 9.62 8.72 specified as
"years since
onset"; sex not
specified; all
primary RP
Buttner, 10 10 10 10 35-59 17 females, All primary RP
1991 (all 3 males™
sub-
jects)
Hirschl, 18 24+ 53+ 17 15 Crossover
2002 16 study, therefore,
intervention
and compara-
tor had same
population; all
primary RP
Hirschl, 48 20+ 46+ 14 38 38 Crossover
2004 10 study, therefore,
intervention
and compara-
tor had same
population.
All primary RP
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Kuryliszyn- 24 24 10.1 11.0 45.2 37.4 Sex not speci-
Moskal, (1to (1to (19 - (19- fied; all primary
2012 30)* 40)* 66)* 77)* RP
Al-Awami, 24 23 9 9 15 14 6(3 13(4 45(36- 46(37- 16 21 Both primary
2004 to to25)* 53)* 56)* and secondary
13)* RP
Tapia-Haro, 17 17 6 7 11 10 128+ 128+ 432+ 435+ 12 11 Duration is
2020 10.5 9.8 18.1 17.7 specified as
"years since
onset"; both
primary and
secondary RP
Mitropoulos, 16 16 8+2 8+2 69.6+ 63.6x 29** Unclear wheth-
2020 11.4 12.2 er secondary
and primary RP
were combined
Mitropoulos, 10 11 7.8+ 6.3% 69.1x 622+ 31** Unclear wheth-
2018 2.3 2.0 9.7 14.3 er secondary
and primary RP
were combined
Schmidt, 43 44 37 39 6 5 13.3+ 14.4+ 48.6x 48.8+ 39 35 Both primary
2005 109 10.6 14.4 13.9 and secondary
RP
Ko, 2002 30 30 541+ 518+ 20 26 Diagnosis of
12.1 12.3 RP made using
the “Pal criteria”
Neferu, 18 1 17 13.9+ 60.8+ 16 Crossover
2017 7.6 9.4 study, therefore,
intervention
and comparator
had same pop-
ulation; 5.6%
were primary
RP; included
both secondary
and primary RP
*Range

**# of participants in total sample size combined; not specified based on intervention versus comparison

INT: intervention; COM: comparison
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SUPPLEMENTARY INFORMATION

Non-Pharmacological Interventions for the Treatment of Raynaud’s Phenomenon:
A Systematic Review

DOI for the original publication: https://doi.org/10.18192/uojm.v13i1.6175

Supplementary 1. Search Strategy used for Searching the Databases for Articles to be Screened

Embase Classic+Embase <1947 to 2021 June 08>
Ovid MEDLINE(R) ALL <1946 to June 08, 2021>
EBM Reviews - Cochrane Central Register of Controlled Trials <May 2021>

© N OA®N S

B T T S G S U (e ]
o0k~ WO~ O

17.
18.
19.
20.
21.
22.

23.
24,
25.
26.
27.
28.
20.

30.

Raynaud Disease/ 13938
Vasospasm.ti,ab. 29094
raynaud$.tw. 20745

or/1-3 54027

Raynaud phenomenon/ 22400
vasospasm/ 10888

raynaud$.tw. 20745

or/5-7 39263

Randomized controlled trial/ 1195698

. Controlled clinical study/ 463861

. random$.ti,ab. 3961563

. randomization/ 196576

. intermethod comparison/ 272183

. placebo.ti,ab. 874737

. (compare or compared or comparison).ti. 1125316

. ((evaluated or evaluate or evaluating or assessed or assess) and (compare or compared or comparing or comparison)).

ab. 4165075

(open adj label).ti,ab. 196913

((double or single or doubly or singly) adj (blind or blinded or blindly)).ti,ab. 708607

double blind procedure/ 187161

parallel group$1.ti,ab. 83969

(crossover or cross over).ti,ab. 294838

((assign$ or match or matched or allocation) adj5 (alternate or group$1 or intervention$1 or patient$1 or subject$1 or
participant$1)).ti,ab. 771565

(assigned or allocated).ti,ab. 992819

(controlled adj7 (study or design or trial)).ti,ab. 1077946

(volunteer or volunteers).ti,ab. 525254

human experiment/ 547398

trial.ti. 932808

or/9-27 10300096

(random$ adj sampl$ adj7 (cross section$ or questionnaire$1 or survey$ or database$1)).ti,ab. not (comparative study/
or controlled study/ or randomi?ed controlled.ti,ab. or randomly assigned.ti,ab.) 17795

Cross-sectional study/ not (randomized controlled trial/ or controlled clinical study/ or controlled study/ or randomi?ed
controlled.ti,ab. or control group$1.ti,ab.) 631245
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44.
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
50.
60.
61.
62.
63.

(((case adj control$) and random$) not randomi?ed controlled).ti,ab. 36052
(Systematic review not (trial or study)).ti. 330017
(

nonrandom$ not random$).ti,ab. 33813
Random field$.ti,ab. 5461
(random cluster adj3 sampl$).ti,ab. 2526

(review.ab. and review.pt.) not trial.ti. 1839156
we searched.ab. and (review.ti. or review.pt.) 71186

update review.ab. 277
(databases adj4 searched).ab. 80917

(rat or rats or mouse or mice or swine or porcine or murine or sheep or lambs or pigs or piglets or rabbit or rabbits or
cat or cats or dog or dogs or cattle or bovine or monkey or monkeys or trout or marmoset$1).ti. and animal experiment/

1110527

Animal experiment/ not (human experiment/ or human/) 2335916

or/29-41 5170036

28 not 42 9425482

8 and 43 5675

Raynaud Disease/ 13938
Vasospasm.ti,ab. 29094
raynaud$.tw. 20745

or/45-47 54027

randomized controlled trial.pt. 1054307
controlled clinical trial.pt. 186338
randomized.ab. 1884668
placebo.ab. 839620

clinical trials as topic.sh. 229494
randomly.ab. 1111443

trial.ti. 932808

or/49-55 4090332

exp animals/ not humans.sh. 34135393
56 not 57 2637796

48 and 58 2745

8 use cctr 1753

44 use emczd 3864

59 use medall 1275

60 or 61 or 62 6892
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Supplementary 2. Methods Pertaining to a Meta-Analysis in our Protocol
Data Synthesis

We will undertake meta-analyses only where this is clinically meaningful do so. We will use fixed-effect models for combining
data from studies where we are confident that the studies are estimating the same treatment effect: i.e., where trials
are examining the same interventions and trials’ populations and methods are sufficiently similar. Where studies may be
estimating different treatment effects (i.e., due to different mechanisms of action of interventions), we will use random effects
models for the meta-analysis. The primary analysis for our reviews for self-reported outcomes (e.g., pain and participant
global assessment) will be restricted to trials with low risk of detection and selection bias.

If a meta-analysis cannot be conducted due to heterogeneity amongst the included articles, the values (e.g., means and
standard deviations) of major outcomes will be presented in forest plots without a total. The major outcomes and findings
of each category of NPI will be discussed and the range of mean differences will be reported when necessary for major
outcomes. The articles will be reviewed narratively discussing the NPI, the patient population, and whether the major
outcomes are statistically significant.

Data Analysis and Meta-Analysis

Dichotomous Data

Dichotomous outcomes will be presented as summary risk ratios with 95% confidence intervals. In the case of rare events
(<10%), the Peto odds ratio will be reported. We will calculate the number needed to treat to benefit (NNTB) from the control
group event rate and the risk ratio using the Visual Rx® NNT calculator.

Continuous Data
Continuous outcomes measured in the same way between trials will be pooled as mean difference (MD) with the
corresponding 95% confidence intervals.

When different scales are used to measure the same outcome, standardised mean differences (SMD) will be calculated,
with the corresponding 95% CI. SMDs will be back-translated to a typical scale (e.g., 0 to 10 cm visual analogue scale for
severity) by multiplying the SMD by a typical among-person standard deviation (e.g., the standard deviation of the control
group at baseline from the most representative trial) (as per Chapter 12 of the Cochrane Handbook).%®

Unit of Analysis Issues

The unit of analysis for each outcome will be the participant. Where multiple trial arms are reported in a single trial, we will
include only the relevant arms. If two comparisons are combined in the same meta-analysis, we will halve the control group
to avoid double-counting.

Cross-over trials will be assessed to determine if it is likely that there is a problem with a carry-over effect, taking into
consideration the type of intervention and the length of the washout period. If this is deemed a concern, then only first-phase
data from cross-over trials will be included. When data from both periods of the cross-over trial are available, we will follow
the methods described in Ch.16.4 of the Handbook*® and consult with a statistician to ensure the analysis is performed
correctly.

Assessment of Heterogeneity

Clinical and methodological diversity will be assessed in terms of participants, interventions, outcomes, and study
characteristics for the included studies to determine whether a meta-analysis is appropriate. This will be conducted by
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observing this data from the data extraction tables. Statistical heterogeneity will be assessed by visual inspection of the
forest plot to assess for obvious differences in result between the studies and using the I-squared and chi-squared test.

As recommended in the Cochrane Handbook*!, the interpretation of an I-squared and chi-squared value of 0% to 40%
might ‘not be important’; 30% to 60% may represent ‘moderate’ heterogeneity; 50% to 90% may represent ‘substantial’
heterogeneity; and 75% to 100% represents ‘considerable’ heterogeneity. As noted in the Handbook, we will keep in mind
that the importance of |12 depends on (i) magnitude and direction of effects and (ii) strength of evidence for heterogeneity.

The chi-squared test will be interpreted where a P value < 0.10 will indicate evidence of statistical heterogeneity.

If we identify substantial heterogeneity, we will report it and investigate possible causes by following the recommendations
in section 9.6 of the Handbook.

Assessment of Reporting Biases

For meta-analyses with 10 or more studies, we will assess for reporting bias (publication bias) by inspecting for asymmetry
in funnel plots as is recommended.*#®* Where publication bias is detected, we will follow the recommendations in the
Cochrane Handbook for Systematic Reviews of Interventions* to explore possible reasons.

Subgroup Analysis and Investigation of Heterogeneity

We plan to carry out the following subgroup analyses for each review when there is sufficient data:
1. by RP type (primary or secondary).
2. by intervention type.

Subgroup analyses will be limited to the major outcomes.

We will use the formal test for subgroup interactions in RevMan'® and will use caution in the interpretation of subgroup
analyses as advised in section 9.6 of the Handbook.** The magnitude of the effects will be compared between the subgroups
by means of assessing the overlap of the confidence intervals of the summary estimated. Non-overlap of the confidence
intervals indicates statistical significance.

Sensitivity analysis

We will perform sensitivity analyses to explore the robustness of the results of the major outcomes, stratified on the following
factors when there is sufficient data:

trial quality - trials at low risk of bias for allocation concealment and blinding of outcome assessor

trial duration

diagnostic inclusion criteria used in the trial

time of the year trial was performed

estimations or imputations of standard deviations or correlation coefficients from cross-over studies

ok own=

Results from these exploratory analyses will be interpreted with caution
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