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A B S T R A C T

Background

Scleroderma is a connective tissue disease causing fibrosis and commonly a?ects the skin and internal organs such as the GI tract, lungs,
kidney and heart. Most people with scleroderma also have Raynaud's phenomenon (RP). One of the possible treatment options for RP in
scleroderma is ketanserin.

Objectives

To assess the e?ects and toxicity of ketanserin versus placebo for the treatment of Raynaud's phenomenon (RP) in scleroderma.

Search methods

We searched the Cochrane Controlled Trials Register, and Medline up to August 1, 2007 using the Cochrane Collaboration search strategy
developed by Dickersin et al.(1994). Key words included: Raynaud's or vasospasm, scleroderma or progressive systemic sclerosis or
connective tissue disease or autoimmune disease. Current Contents were searched up to and including August 1, 2007. All bibliographies of
articles retrieved were searched and key experts in the area were contacted for additional and unpublished data. The initial search strategy
included all languages.

Selection criteria

All randomized controlled trials comparing ketanserin versus placebo were eligible if they reported clinical outcomes of interest. Trials
with dropout rates greater than 30% were excluded.

Data collection and analysis

All data were abstracted by two independent and trained reviewers (SH, PT), and verified by a third reviewer (JP). Each trial was assessed
independently by the same two reviewers for its quality using a validated quality assessment tool (Altman 2001).

Peto's odds ratios were calculated for all dichotomous outcomes and a weighted mean di?erence was carried out on all continuous
outcomes. Fixed e?ects and random e?ects model were used if the data was homogeneous or heterogeneous, respectively.

Main results

Six trials and 146 patients were included. The proportion improved was significantly better in the group on ketanserin with a Peto's
odds ratio (OR) of 2.74 (95% CI 1.42, 5.11) (Cadranel 1986; Dormandy 1988; Kirch 1987; Lukac 1985; van de Wal 1987). When comparing
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ketanserin to placebo, the decrease in frequency of RP attacks favoured placebo and was statistically significant [WMD (fixed) 25.20 (95%
CI 22.55,27.85)] (Kirch 1987). Side e?ects were significantly more common in the group using active treatment [Peto's OR 2.63 (95% CI 1.42,
4.88)] (Cadranel 1986; Kirch 1987; Lukac 1985; Ortonne 1989; van de Wal 1987). Duration of attacks significantly favoured the placebo group
over the active treatment [WMD (fixed) 4.10 (95% CI 3.57, 4.63)] (Kirch 1987).

Authors' conclusions

Ketanserin may have some e?icacy in the treatment of Raynaud's phenomenon secondary to scleroderma. Overall, ketanserin is not
significantly di?erent from placebo for the treatment of Raynaud's phenomenon except for some decrease in the duration of attacks and
more subjects improved on ketanserin compared to placebo. However, there were more side e?ects, and the frequency of attacks actually
favored placebo. It can be concluded that ketanserin treatment in Raynaud's phenomenon secondary to scleroderma is not clinically
beneficial.

P L A I N   L A N G U A G E   S U M M A R Y

Ketanserin is a drug that has been studied in the treatment of Raynaud's phenomenon and associated conditions. It is not widely
used however.

Raynaud's phenomenon is a disease that causes decreased blood flow and circulation to the extremeties. Symptoms include
discolouration, pain, and in some severe cases ulceration of the hands and feet. It is most oOen triggered by cold, stress, and emotional
discomfort. Primary Raynaud's phenomenon has no underlying disease associated with it. Secondary Raynaud's phenomenon is most
oOen associated with scleroderma, but may also be related to systemic lupus erythematosus, mixed connective tissue disease, Sjorgen's
syndrome, dermatomyositis, or rheumatoid arthritis. Scleroderma is a connective tissue disease causing hardening and commonly a?ects
the skin and internal organs such as the GI tract, lungs, kidney and heart.

Six trials which investigated the e?ect of ketanserin on 146 patients with either primary Raynaud's phenomenon or Raynaud's
phenomenon secondary to systemic sclerosis were included (Cadranel 1986; Dormandy 1988; Kirch 1987; Lukac 1985; Ortonne 1989; van
de Wal 1987). Patients treated with ketanserin experienced a greater improvement in mean functional index scores and more patients
improved than those treated with placebo, however they also experienced more side e?ects and an increase in the frequency and duration
of attacks.

This review assessed a limited number of studies and therefore the conclusions reached need to be investigated further.
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B A C K G R O U N D

Scleroderma is a connective tissue disease causing fibrosis and
commonly a?ects the skin and internal organs such as the
GI tract, lungs, kidney and heart (Medsger 1985). Most people
with scleroderma also have Raynaud's phenomenon (RP). RP
is defined as vasospasm of arteries or arterioles causing pallor
and at least one other colour change upon reperfusion such
as cyanosis or erythema. Primary RP occurs in the absence of
causes such as connective tissue diseases. Secondary RP occurs
in people with underlying diseases that a?ect blood vessels
especially scleroderma and lupus. The Raynaud's phenomenon
that occurs in scleroderma is oOen more severe in that there is
not only vasospasm but also a fixed blood vessel deficit with
intimal proliferation and therefore narrowing of the blood vessels.
Raynaud's phenomenon may also be accompanied by digital ulcers
which are possibly secondary to ischemia.

There have been many randomized controlled trials of both
the treatment of idiopathic or primary RP and secondary RP
accompanied by scleroderma and other connective tissue diseases.
Over the last two decades better drugs have been developed such
as calcium channel blockers, prostacyclin analogues and various
other medications as opposed to treatment years ago where the
choices were ganglion blockers and alpha blockers, both of which
had many side e?ects such as postural hypotension and dry mouth.

These newer drugs seem to be e?ective and in general are better
tolerated than the former medications used to treat Raynaud's
phenomenon. Ketanserin has been studied to determine if it could
improve features of Scleroderma including RP.

We therefore undertook a meta-analysis to determine the e?icacy
of Ketanserin for the treatment of RP in scleroderma.

O B J E C T I V E S

The objectives of this review were to determine the e?ectiveness
and toxicity of Ketanserin versus Placebo proposed for the
treatment of RP in scleroderma.

The specific hypotheses tested were that Ketanserin can:

1) reduce the frequency of attacks

2) reduce the severity of attacks

3) increase digital skin temperature

4) improve the patient and physician's global assessment of the
impact of RP

5) prevent new ulcers and heal existing ulcers

M E T H O D S

Criteria for considering studies for this review

Types of studies

We aimed to identify all randomized controlled trials (RCTs) in
which ketanserin was compared to placebo for treatment of
idiopathic RP and RP resulting from progressive Systemic Sclerosis.

Types of participants

1) The subjects for the trials should have scleroderma as defined by
the study authors. It was not necessary that such patients satisfy
the Preliminary American College of Rheumatology (ACR) criteria
for scleroderma (ACR 1980). Trials could include subjects with any
subset of scleroderma and at any stage of disease.

2) In the absence of an accepted definition for RP, all subjects
reported to have RP were accepted, but the presence or absence of
RP definition provided in each published trial was noted.

Mixed Trials: Some trials included RP patients with a number of
di?erent diagnoses. Such trials were included if a subset of patients
with scleroderma could be separately identified and their outcome
independently assessed.

Design Aspects: Trials must have been truly randomized but, given
the nature of some interventions (e.g. infusions), blinding may
not have been achieved. Observer or subject blindness was noted.
Trials with a dropout rate of greater than 30% were excluded. Both
parallel and crossover trials were included.

Types of interventions

Interventions of interest was Ketanserin versus Placebo.

Types of outcome measures

Outcomes were considered for trials of any duration apart from very
short duration (<1 week ). They included:

1. Frequency of attacks

2. Severity of attacks

3. Digital skin temperature

4. Patient and physician's global assessment of the impact of RP

5. Onset of new ulcers or healing existing ulcers

Search methods for identification of studies

The aim was to ascertain all trials since 1966 in all languages using
the Cochrane search strategy developed by Dickersin 1994. Primary
data sources include MEDLINE. Those comparing Ketanserin versus
Placebo were selected from all articles retrieved.

Along with the Dickersin 1994 search strategy, the search strategy
developed for the Cochrane Musculoskeletal Group was carried out
including the following key words:

1. Raynauds or Vasospasm

2 . Scleroderma or Progressive Systemic Sclerosis or Connective
Tissue disease or Autoimmune Disease.

Data collection and analysis

All data were abstracted using a standardized form, by two
independent and trained reviewers (DF, AT), and verified by a third
reviewer (JP). Each trial was assessed independently by the same
two reviewers for its quality using a validated quality assessment
tool (Jadad 1996).
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Abstracts, and articles in languages other than English have been
collected and will be translated and reviewed for future updates.

A fixed e?ects model approach was used to calculate a weighted
estimate appropriate for continuous variables and an odds ratio
(Peto) for dichotomous variables (Petitti 1994). A random e?ects
model will be used where heterogeneity exists amongst trials.
Heterogeneity was tested using a chi square test.

Trials were only included if they were randomized and if the
dropout rate did not exceed 30%. The reason for the latter criterion
is the fact that the placebo response in RP trials is quite high and
therefore results would be biased to the positive if the dropout
rate was >30%. Trials that examined subjects with scleroderma
and other causes of RP such as idiopathic RP, or other secondary
connective tissue diseases were included if the data were separated
so that the scleroderma data could be determined. We also decided
that if a trial contained at least 80% of patients with scleroderma,
and the data were not separated, that the trial would still be
acceptable. Patients with both di?use and limited scleroderma
were included in the trials and the diagnosis of scleroderma was
usually confirmed by the authors diagnosis and oOen the American
College of Rheumatology preliminary criteria for the diagnosis of
scleroderma (ACR 1980) were not mentioned.

R E S U L T S

Description of studies

Six studies were included in this meta-analysis with trial quality
ranging from 2 to 4. Three were of parallel design (Cadranel 1986;
Dormandy 1988; Lukac 1985; Ortonne 1989), two were crossover
(Kirch 1987; van de Wal 1987). All studies were placebo controlled,
and all but one (Kirch 1987) were double blinded. The doses ranged
from 40 to 120 mg per day of oral Ketanserin or an identical placebo.
Compared to many RP trials these studies were of long duration.
They were, in general, also designed to see if Ketanserin decreased
the severity of scleroderma.

Twenty-two studies were excluded from this Systematic Review
(Arneklo-Nobin 1988; Arosio 1989; Arosio 1991; Baart 1986; Brouwer
1987; Caputi 1991; Codella 1989; Co?man 1989; Davinroy 1993;
Engelhart 1988; Hansteen 1976; Klimiuk 1989; Kunnen 1988;
Longsta? 1985; Lukac 1991; Maloney 1987; Marasini 1988; Marasini
1990; Roald 1984; Seibold 1984; Tooke 1990; van de Wal 1985).
Nine trials did not contain placebo data (Arneklo-Nobin 1988;
Arosio 1989; Arosio 1991; Baart 1986; Co?man 1989; Kunnen 1988;
Longsta? 1985; Marasini 1988; Tooke 1990), four trials were not
randomized (Brouwer 1987; Davinroy 1993; Lukac 1991; Seibold
1984), no control group was present for four studies (Codella 1989;
Hansteen 1976; Klimiuk 1989; Marasini 1990), there were no useable
data for two studies (Maloney 1987; Roald 1984), one study had
a dropout rate greater than thirty percent (Engelhart 1988), data
was too subjective for one study (Caputi 1991), and one study was
another report on the same study by the same author (van de Wal
1985).

Risk of bias in included studies

The quality assessment was carried out independently by two
reviewers (SH, PT).

Using a validated quality assessment tool, we assessed quality
defined as "the confidence that the trial design, conduct, and

analysis have minimized or avoided biases in its treatment
comparisons" (Jadad 1996). The scale consists of items pertaining
to descriptions of randomization , double blinding, dropouts and
withdrawals as described in the report of a RCT. Consensus was
reached on all final scores for each trial. Interobserver agreement
was measured using kappa values (> 0.60 indicate substantial
strength of agreement) (Cohen 1988). Agreement was very high
between reviewers.

The quality of the five studies vary:

Cadranel 1986 = 4
Dormandy 1988 = 3
Kirch 1987 = 2
Lukac 1985 = 3
Ortonne 1989 = 3
van de Wal 1987 = 3

E:ects of interventions

The study by Cadranel 1986 included twenty-seven patients in a
six month study wherein patients were treated with ketanserin or
placebo with a dose of 80 mg per day. Two patients total dropped
out, one from each treatment regimen. Outcomes of interest that
were measured include number of patients who experienced side
e?ects and the number of patients who improved. The number of
patients who experienced side e?ects while treated with ketanserin
was not significantly di?erent from the number of patients treated
with placebo [Peto's OR 1.52 (95% CI 0.34, 6.85)]. The number of
patients who improved on ketanserin was also not significantly
di?erent than those who improved on placebo [Peto's OR 2.20 (95%
CI 0.43, 11.12)].

In the study conducted by Dormandy 1988, twenty-nine patients
were entered into a five week long study. The study design
consisted of a one week placebo run in period followed by four
weeks of treatment with either ketanserin or placebo (20 mg)
four times per day for a total daily intake of 80 mg. The number
of patients who improved while treated with ketanserin versus
placebo was the only outcome of interest measured, and was not
significantly di?erent between treatments [Peto's OR 2.68 (95% CI
0.63, 11.46)].

In the single-blind study conducted by Kirch 1987, ten patients were
entered into a fourteen week long study. The study design consisted
of a four week placebo washout period followed by four weeks
of treatment with either nifedipine (40 mg per day) or ketanserin
(40-80 mg per day), a two week long placebo washout period,
and a final four week period during which patients were crossed
over to the opposite active treatment. Outcomes of interest that
were reported include number of patients who experienced side
e?ects, number of patients who improved, change in frequency,
and change in duration. More patients treated with ketanserin
experienced side e?ects than those treated with placebo, but
this finding was not statistically significant [Peto's OR 3.50 (95%
CI 0.58, 20.99)]. More patients exhibited a general improvement
while on placebo than on ketanserin, but was not statistically
significant [Peto's OR 0.47 (95% CI 0.04, 5.19)]. Placebo was
favoured significantly over ketanserin in the frequency of attacks
[WMD (fixed) 25.20 (95% CI 22.55, 27.85)] and in duration [WMD
(fixed) 4.10 (95% CI 3.57, 4.63)].
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In the study conducted by Lukac 1985, fiOeen patients were entered
into a three month trial. Seven patients were randomized to
receive placebo for this time, while eight were randomized to
receive 60 mg per day of ketanserin for the first month followed
by 120 mg of ketanserin per day for the following two months.
Outcomes of interest that were measured include the number
of patients who experienced side e?ects, and the number of
patients who experienced a general improvement. Significantly
more patients treated with ketanserin experienced side e?ects
than those treated with placebo [Peto's OR 13.80 (95% CI 1.73,
110.37)], and significantly more patients experienced a general
improvement [Peto's OR 17.97 (95% CI 2.19, 147.79)].

In the study conducted by Ortonne 1989, twenty-four patients were
entered into a thirty week long study. The study design consisted
of a six week placebo run in period followed by a six month parallel
study during which patients were randomized to receive ketanserin
or placebo tablets twice per day. The total daily dose of ketanserin
was originally 40 mg per day, but increased aOer two weeks to the
full dose of 80 mg per day to avoid side e?ects. Outcomes of interest
measured include side e?ects and mean functional index. Patients
treated with ketanserin experienced significantly more side e?ects
than those treated with placebo [Peto's OR 3.43 (95% CI 0.64,
18.49)], and showed a greater improvement in mean functional
index, but this second outcome was not significant [WMD (fixed)
-4.30 (95% CI -34.28, 25.68)].

In the study by van de Wal 1987, forty-one patients were entered
into a sixteen week study. The study design consisted of a four week
placebo run in period followed by six weeks of treatment with either
placebo or ketanserin, and a following six weeks during which
patients were crossed over to the opposite treatment regimen.
The doses of ketanserin were up to 40 mg per day. Outcomes of
interest measured include side e?ects and number of patients who
improved. More patients treated with ketanserin experienced side
e?ects, but this finding was not statistically significant [Peto's OR
2.04 (95% CI 0.84, 4.94)]. Significantly more patients treated with
ketanserin experienced a general improvement than those treated
with placebo [Peto's OR 2.69 (95% CI 1.13, 6.44)].

Side e?ects and the number of patients who improved were the
only data that were reported in more than one study and were the
only meta-analyzable outcomes. Patients treated with ketanserin
experienced significantly more side e?ects [Peto's OR 2.63 (95% CI
1.42, 4.88)] (Cadranel 1986; Kirch 1987; Lukac 1985; Ortonne 1989;
van de Wal 1987), and significantly more patients experienced a
general improvement [Peto's OR 2.74 (95% CI 1.47, 5.11)] (Cadranel
1986; Dormandy 1988; Kirch 1987; Lukac 1985; van de Wal 1987)
than those treated with placebo.

D I S C U S S I O N

Raynaud's Phenomenon is extremely common in scleroderma and
is oOen severe. The literature search for this meta-analysis reveals
that many di?erent classes of drugs have demonstrated some
degree of e?icacy in the treatment of RP with respect to decreasing
RP frequency and severity, and preventing and healing digital
ulcers. Because RP is variable and many patients are entered into
studies such as these when they are having frequent and severe
attacks, there is a high placebo response because of the variability
of RP with respect to temperature and other emotional factors.
Also, regression to the mean may occur, explaining improvement
in a treatment group. This placebo response should be taken into

consideration when other drugs are evaluated in primary and
secondary RP.

Twenty eight studies were identified for this meta-analysis of
which only six were included. Several randomized controlled trials
were excluded because of a subgroup analysis in the scleroderma
patients was not done. When these data in the subgroups become
available, the results of the meta-analysis could change. However,
it appears that Ketanserin is only somewhat e?ective in the
treatment of Raynaud's phenomenon in patients with scleroderma.
The results are small and do not always favour Ketanserin over
placebo. Limitations in these studies include: the dose was variable
between 20-120 mg per day; the trial duration varied; and the
duration of study could account for fluctuation in RP severity due
to temperature changes over several months. It also appeared in
these studies that Ketanserin was not e?ective in the treatment of
skin and other sclerodermatous changes in these patients.

There are several limitations to the meta-analysis. Our search from
MEDLINE and the references of key review articles may only reveal
some of the published articles. Therefore, at this point in time some
articles could be missing. Additional positive and negative articles
may confirm these results but not dramatically change them.

The dose of Ketanserin varied, and e?icacy may occur only at
higher doses. A dose of 40 mg/d is ine?ective in RP secondary to
Scleroderma.

We were unable to record temperature as one of our a priori
outcome measurement from these trials for two reasons: first, it
was not recorded in many of the trials, and second, the digital
temperature was recorded quite di?erently in trials. Therefore, we
thought that this was not a clinically helpful outcome measurement
compared to the frequency and severity of RP attacks. No
analyzable data were obtained with respect to digital ulcers.

This meta-analysis does not address side e?ects if a trial had
more than 30% of its' participants dropout. One trial was excluded
for a dropout rate > 30%. Many of the authors commented
that the response in scleroderma with respect to the Raynaud's
phenomenon was sub-optimal compared to those with idiopathic
RP. For the various reasons indicated earlier, it makes sense that
the scope of this meta-analysis was not to compare the e?icacy of
treatment of RP in scleroderma versus other conditions. As a result,
this was not addressed in the data presented. With the presentation
of changes from baseline and variance or a standard deviation
provided for each trial, it will allow future researchers to calculate
sample sizes for new drugs that may be used in the treatment of RP
in patients with scleroderma.

In conclusion, Ketanserin is not an outstanding drug for the
treatment of RP in Scleroderma.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Ketanserin has been tested in several clinical trials for Raynaud's
phenomenon and appears to lead to small improvement in
Raynaud's phenomenon in some patients with scleroderma.
However, not all parameters favour active treatment and this drug
should not be the usual early choice for Raynaud's phenomenon in
this population.
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Implications for research

If other studies are designed using Ketanserin in Raynaud's
phenomenon secondary to scleroderma, the past literature
reveals that low dose Ketanserin (40 mg/day) is not statistically
significantly di?erent in its e?icacy from placebo and causes

side e?ects at approximately an equal rate to the higher doses.
Therefore this low dose is not clinically e?ective and shouldn't be
used. Also in this meta-analysis it can be demonstrated that the
placebo response in RP trials is high and this will inflate sample size
calculations for other randomized controlled trials in secondary
Raynaud's phenomenon.
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Participants N= 27 with PSS, 22 female and 5 male 
N= 13 patients in the Ketanserin group and N=14 patients in the placebo group 
Source of population: Community 
Country: France. 
No patients dropped out.

Interventions Ketanserin or placebo for 6 months

Outcomes Patients reports of arthralgias, dyspnea, and intensity of Raynaud's phenomenon 
Number of acral ulcers 
Skin scores 
Hand mobility 
Oral aperture 
Number and duration of RP attacks 
Total blood viscosity 
Plasma viscosity 
Thixotropism

Notes Quality Score = 4

Cadranel 1986  (Continued)

 
 

Methods Double blind 
Parallel 
Placebo controlled 
Randomized

Participants N=29 patients with typical symptoms and signs of RP for at least 1 year. 
10 normal healthy volunteers in addition to 29 afflicted patients. 
No patients dropped out.

Interventions 1 week placebo run-in period. 
Patients allocated to recieve either placebo or ketanserin for 4 weeks. 
Before any measurements patients and volunteers rested and avoided drinking and smoking.

Outcomes At the start of the trial and after 4 weeks of double blind treatment digital blood flows were recorded. 
In the normal volunteers only one set of measurements was made. 
At the begining of the study patients were asked to keep a diary of duration and frequency of attacks
throughout the trial. 
Assessment of the occurrence of cold sensation, numbness and pain were recorded.

Notes Quality Score = 3

Dormandy 1988 

 
 

Methods Single blind 
Placebo controlled 
Randomized 
Crossover design

Participants N = 10 patients, aged 18-60 years, 5 male, 5 female 
Typical RP and related connective tissue disorders. 
No patients dropped out.

Kirch 1987 
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Interventions Patients recieved no drugs other than ketanserin, nifedipine, or placebo. 
Initially recieved orally in the washout period placebo for 4 weeks. Then randomly assigned to recieve
either nifedipine orally or ketanserin for four weeks. 
After this a 2 week lasting placebo phase interconnected with a crossover to the final 4 week lasting
therapy phase.

Outcomes Patients recorded possible adverse effects, frequency, duration, and severity of attacks. 
Severity assessed using a 3 point scale. 
Patients rated treatment on a 3 point scale. 
Laboratory parameters including blood cell count, ESR, and a biochemical analysis of renal and hepatic
function was performed. 
Plethysmography, skin temperature recordings, and video microscopy were performed, thereby
flowmetry, a standard cold provocation test, and typical morphological changes of skin capillaries
were monitored.

Notes Quality Score = 2

Kirch 1987  (Continued)

 
 

Methods A randomized double-blind placebo-controlled clinical trial 
Parallel design

Participants N=15, 13 female and 2 male 
N= 8 in the Ketanserin group and N=7 in the placebo group 
Mean age = 51.1 yrs 
Source of Population: Community 
Country: Czechoslovakia. 
1 patient dropped out.

Interventions Oral Ketanserin or placebo 20mg TID for 1st month 
Oral Ketanserin or placebo 40mg TID for 2nd and 3rd months

Outcomes Infrared radiometry for circulatiory damage 
U/S doppler for circulatory damage 
Capillary microscopy for circulatory damage 
Hand temperature 
Circulatory defects by ring thermographic index in std conditions and after cold stress 
Velocity of blood flow 
Number and extent of acral ulcerations 
BP 
Heart frequency 
Body weight 
Patient complaints 
ESR, CBC, plasma electrophoresis, AST, ALT, ANA, C3, latex fixation test 
Measurements taken at baseline and 3 months 
Duration: 3 months

Notes Qualtiy Score = 3

Lukac 1985 

 
 

Methods A randomized controlled trial 
Double blind 
Efficacy 

Ortonne 1989 
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Parallel design

Participants Twenty four patients with systemic sclerosis 
Source of population: community 
Country: France 
Mean age: 53.7. 
All patients completed the trial.

Interventions Ketanserin or identical placebo

Outcomes Functional signs (VAS) 
Raynaud's phenomenon (i.e. severity, frequency of attacks, duration of pallor phase, Duration of cyan-
otic phase) 
Clinical signs (oral aperture, height, width, finger circumstance, SBP, DPB, Heart rate) 
Global assessments (mean functional index, global physician assessment)

Notes Quality Score = 3

Ortonne 1989  (Continued)

 
 

Methods Randomized 
Double blind 
Placebo controlled 
Crossover design

Participants N=41 patients with primary RP. 
26 female, 15 male. 
Mean age = 46, ranging from 15 to 74. 
All patients experienced vasospastic attacks induced by cold or emotion. 
Mean duration of symptoms was 7 years. 
21 patients were smokers. 
1 patient dropped out.

Interventions Additional vasoactive drugs prohibited for the trial period, other medications continued. 
16 weeks long, divided into patients introduction placebo runin period of 4 weeks, and the 12 week
study with crossover after 6 weeks. 
For the next 4 weeks patients in the active group recieved Ketanserin BID.

Outcomes Patients asked to keep a diary of duration and frequency of attacks. Existence of edema was examined
and checked by body weight. 
Patients were asked about side effects. 
Diary contained details of cold sensation, numbness, parasthesia, pain, and smoking habits. 
Non-invasive vascular measurements included a study of digital skin temperature, digital cystolic
blood pressure, and doppler spectral analysis. 
All measurements performed on each visit to the vascular laboratory before and after instant provoca-
tion on the leO hand.

Notes Quality Score = 3

van de Wal 1987 
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Study Reason for exclusion

Arneklo-Nobin 1988 Data not presented per subgroup; unable to include statistical data.

Arosio 1989 Data not presented per subgroup; unable to include statistical data.

Arosio 1991 Data not present per subgroup; unable to include statistical data.

Baart 1986 Data not present per subgroup; unable to include statistical data.

Brouwer 1987 Not randomized

Caputi 1991 Data too subjective, no statistical outcomes report

Codella 1989 No placebo

Coffman 1989 Data not presented per subgroup; unable to include statistical data.

Davinroy 1993 Not randomized

Engelhart 1988 Dropout greater than 30 percent, does not meet inclusion criteria

Hansteen 1976 No control group

Klimiuk 1989 No control group

Kunnen 1988 Data not presented per subgroup; unable to include statistical data.

Longsta? 1985 Data not presented per subgroup; unable to include statistical data.

Lukac 1991 Not randomized

Maloney 1987 No useable data

Marasini 1988 Data not presented per subgroup; unable to include statistical data.

Marasini 1990 No placebo

Roald 1984 Did not meet inclusion criteria, no outcomes of interest

Seibold 1984 Not randomized

Tooke 1990 Data not presented per subgroup; unable to include statistical data.

van de Wal 1985 Same study as van de Wal 1987
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Comparison 1.   Ketanserin vs. Placebo

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients who im-
proved

5 170 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.74 [1.47, 5.11]

2 side effects 5 166 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.63 [1.42, 4.88]

3 Change in duration of attacks
over the course of the study
(min)

1 20 Mean Difference (IV, Fixed, 95% CI) 4.1 [3.57, 4.63]

4 Change in frequency of at-
tacks over a 2 week period

2 100 Mean Difference (IV, Fixed, 95% CI) 25.2 [22.55, 27.85]

5 Change in severity (10 point
scale)

1 20 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Mean Functional Index 1 24 Mean Difference (IV, Fixed, 95% CI) -4.30 [-34.28, 25.68]

 
 

Analysis 1.1.   Comparison 1 Ketanserin vs. Placebo, Outcome 1 Number of patients who improved.

Study or subgroup Ketanserin Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Cadranel 1986 5/13 3/14 14.79% 2.2[0.43,11.12]

Dormandy 1988 10/14 7/15 18.44% 2.68[0.63,11.46]

Kirch 1987 1/10 2/10 6.8% 0.47[0.04,5.19]

Lukac 1985 5/7 0/7 8.77% 17.97[2.19,147.79]

van de Wal 1987 24/40 14/40 51.19% 2.69[1.13,6.44]

   

Total (95% CI) 84 86 100% 2.74[1.47,5.11]

Total events: 45 (Ketanserin), 26 (Placebo)  

Heterogeneity: Tau2=0; Chi2=5.2, df=4(P=0.27); I2=23.05%  

Test for overall effect: Z=3.16(P=0)  

Favours control 100.1 50.2 20.5 1 Favours treatment

 
 

Analysis 1.2.   Comparison 1 Ketanserin vs. Placebo, Outcome 2 side e:ects.

Study or subgroup Ketanserin Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Cadranel 1986 6/13 5/14 16.84% 1.52[0.34,6.85]

Kirch 1987 5/10 2/10 11.93% 3.5[0.58,20.99]

Lukac 1985 5/8 0/7 8.86% 13.8[1.73,110.37]

Ortonne 1989 11/14 5/10 13.48% 3.43[0.64,18.49]

van de Wal 1987 20/40 13/40 48.9% 2.04[0.84,4.94]

   

Total (95% CI) 85 81 100% 2.63[1.42,4.88]

Favours treatment 100.1 50.2 20.5 1 Favours control
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Study or subgroup Ketanserin Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Total events: 47 (Ketanserin), 25 (Placebo)  

Heterogeneity: Tau2=0; Chi2=3.47, df=4(P=0.48); I2=0%  

Test for overall effect: Z=3.06(P=0)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.3.   Comparison 1 Ketanserin vs. Placebo, Outcome 3
Change in duration of attacks over the course of the study (min).

Study or subgroup Ketanserin Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Kirch 1987 10 1.4 (0.5) 10 -2.7 (0.7) 100% 4.1[3.57,4.63]

   

Total *** 10   10   100% 4.1[3.57,4.63]

Heterogeneity: Not applicable  

Test for overall effect: Z=15.07(P<0.0001)  

Favours treatment 105-10 -5 0 Favours control

 
 

Analysis 1.4.   Comparison 1 Ketanserin vs. Placebo, Outcome 4 Change in frequency of attacks over a 2 week period.

Study or subgroup Ketanserin Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Kirch 1987 10 11.2 (2.6) 10 -14 (3.4) 100% 25.2[22.55,27.85]

van de Wal 1987 40 -56 (0) 40 -28 (0)   Not estimable

   

Total *** 50   50   100% 25.2[22.55,27.85]

Heterogeneity: Not applicable  

Test for overall effect: Z=18.67(P<0.0001)  

Favours treatment 105-10 -5 0 Favours control

 
 

Analysis 1.5.   Comparison 1 Ketanserin vs. Placebo, Outcome 5 Change in severity (10 point scale).

Study or subgroup Ketanserin Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Kirch 1987 10 0.3 (0) 10 -0.3 (0)   Not estimable

   

Total *** 10   10   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours treatment 105-10 -5 0 Favours control
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Analysis 1.6.   Comparison 1 Ketanserin vs. Placebo, Outcome 6 Mean Functional Index.

Study or subgroup Ketanserin Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Ortonne 1989 14 -16.3 (20.4) 10 -12 (45.2) 100% -4.3[-34.28,25.68]

   

Total *** 14   10   100% -4.3[-34.28,25.68]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.28(P=0.78)  

Favours treatment 105-10 -5 0 Favours control
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