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Low versus High-dose Iloprost Therapy Over 21
Days in Patients with Secondary Raynaud’s
Phenomenon and Systemic Sclerosis:
A Randomized, Open, Single-center Study
ANNEGRET KAWALD, GERD R. BURMESTER, DÖRTE HUSCHER, CORD SUNDERKÖTTER,
and GABRIELA RIEMEKASTEN

ABSTRACT. Objective. We compared the efficacy of different dosages of longterm iloprost treatment on
Raynaud’s phenomenon (RP), ulcer healing, skin thickening, and progression of internal organ scle-
rosis in patients with systemic sclerosis (SSc).
Methods. Fifty patients with SSc were randomized 1:1 for the maximally tolerated dose up to 2
ng/kg body weight per minute or low-dose (0.5 ng/kg bw per min) intravenous iloprost administra-
tion, applied for 6 hours daily over 21 days. Effects on RP, ulcer healing, skin thickness, esophageal
function, and lung involvement assessed by forced vital capacity (FVC) and DLCO were measured,
as well as side effects.
Results. Both regimens yielded 70% reduction of digital ulcers, 40% reduction in frequency of RP,
and 30% reduction in duration of RP. One year after therapy, the modified Rodnan skin score
appeared to be unchanged. FVC and DLCO-SB were stable in 87% and 74% of the patients, respec-
tively. The effect of iloprost on skin thickness and lung function was sustained in a subgroup of
patients receiving several courses of iloprost. As assessed by a patient questionnaire, 12% of all
patients did not respond to iloprost therapy, but 78% experienced a longlasting effect. Mild side
effects were common in both groups, but did not lead to discontinuation of therapy.
Conclusion. Low-dose iloprost was shown to be equally effective as high-dose iloprost in longterm
treatment and was very effective in therapy of digital ulcers. Registered in www.ClinicalTrials.gov
(registration no. NCT00622687). (First Release July 15 2008; J Rheumatol 2008;35:1830–7)
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Systemic sclerosis (SSc) is a multisystemic autoimmune
disease characterized by proliferative and obliterative vascu-
lopathy as well as fibrosis of both skin and internal organs.
Raynaud’s phenomenon (RP) is an initial and characteristic
feature of SSc, reflecting a dysregulated contractile response

of the muscular vessel wall. According to the so-called vas-
cular hypothesis raised by LeRoy1, the vascular dysfunc-
tions in connection with RP may also present direct triggers
for the fibrotic processes seen in SSc.

Attacks of secondary RP have the potential of ischemic
skin damage, necrosis, ulceration and progression to gan-
grene, with a risk for amputation of digits. Therefore, an
effective treatment of secondary RP in SSc targets several
points: (1) reduction in the frequency and severity of RP, (2)
support of ulcer healing, (3) prevention of more severe tis-
sue damage, and (4) delay of fibrotic processes.

Iloprost is a stable prostacyclin analog shown to signifi-
cantly reduce the frequency and severity of RP attacks and
to improve ulcer healing in SSc2-4. Its effects include
vasodilatation and antagonizing the vasoconstrictive effects
of thromboxane A2 and endothelin

5,6, inhibition of platelet
activation6, and downregulation of lymphocyte adhesion to
endothelial cells7. It has the capacity to reduce serum con-
centrations of cytokines, growth factors, and endothelial
adhesion molecules8. Further, in vitro experiments also sug-
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gest an antifibrotic effect by downregulation of connective
tissue growth factor and collagen expression9.

There is no generally accepted dosage scheme for admin-
istration of iloprost in severe RP and digital ulcers10; one of
the most frequently used dosage schemes is the application
of high-dose iloprost of 2.0 or at least 1.0 ng/kg body weight
per minute (bw × min) intravenously. A placebo-controlled
double-blind study including 131 patients with SSc-related
RP demonstrated that iloprost reduced the severity, frequen-
cy, and duration of attacks of RP during a followup interval
of 6–9 weeks when given at a maximal dosage of 2.0 ng/kg
bw × min over 6 hours a day (h/day) for 5 consecutive days4.
Another randomized, controlled, double-blind study on 35
patients with RP using high doses of iloprost for 5 days as
described above revealed significant improvement in ulcer
healing up to 10 weeks3.

In order to analyze different dosage regimens of iloprost,
a randomized trial on patients with RP due to several rheu-
matic diseases compared high and low-dose treatment (2.0
ng/kg bw × min vs 0.5 ng/kg bw × min) given over 6 h/day
on 3 successive days. Apart from a reduced frequency of
side effects in the low-dose group, no significant differ-
ences were detected concerning relief of severity of RP
attacks or enhanced healing of ulcers11. Thus, trials inves-
tigating short-term outcome confirmed a remarkable effi-
cacy of iloprost in patients with SSc-related vascular
complications.

As shown in patients with thromboangiitis obliterans, the
efficacy of iloprost can be improved by increasing the time
of treatment12,13. Based on the different effects of iloprost,
we presumed that the angiogenic, cytoprotective, and antifi-
brotic effects could be stronger the longer the application
lasts. In the setting of longterm treatment, differences
between various iloprost doses become more prominent.
Further, longterm treatment could probably improve toler-
ance to iloprost and would allow the application of higher
doses.

The efficacy of longterm treatment was underlined by a
report of a female patient with SSc with excellent response
to intravenous iloprost (high-dose iloprost 2.0 ng/kg bw ×
min for 6 h/day over 21 days): her digital circulation
improved dramatically. In addition, she showed a reduction
of serum markers for inflammation (C-reactive protein, ery-
throcyte sedimentation rate) and improvement of her pul-
monary function test (PFT). Interestingly, after the treatment
finished, the effects were still detectable over a 12-month
followup period14.

High doses of iloprost over 21 days are expensive and
could result in an increase of side effects. To date, there have
been no randomized trials investigating the effect of
longterm therapy or comparing different treatment dosages
of iloprost. The aim of our study was to analyze the effects
of different iloprost doses in a 21-day regimen particularly
on RP, ulcer healing, and different symptoms of SSc.

MATERIALS AND METHODS
Patients. Fifty consecutive patients with SSc willing to undergo 21 days of
iloprost therapy (23 with limited SSc, 15 with diffuse SSc, and 12 with
overlap syndromes fulfilling the American College of Rheumatology crite-
ria for SSc) and suffering from severe RP were included in the study after
providing written informed consent. Severe RP was defined by a high bur-
den of disease, trophic skin changes, or the presence of new active digital
ulcers distal to the metacarpophalangeal joints. Active digital ulcers were
defined as loss of both epidermis and dermis in an area of at least 2 mm
diameter at the distal phalanx of fingers. They were also differentiated from
pits (atrophic skin with punctal retractions). Patients with gangrene were
not included. The demographic data are shown in Table 1.

To meet the inclusion criteria, patients had to be stable for their sys-
temic disease and taking stable medication for immunosuppression or
vasoactive therapies for 3 months. Current smokers, patients with a history
of gastric ulcer in the last 3 months, those with cardiac ejection fraction <
25%, with severe organ involvement or other uncontrolled disease such as
unstable angina pectoris, severe anemia, coagulopathies, azothemia, cere-
bral infarction during the last 6 months, or malignant diseases were exclud-
ed. The last iloprost therapy had to be finished at least 6 months previous-
ly. As well, participation in other studies during the last 4 weeks was not
allowed. For fertile women a negative pregnancy test was required. The
study was approved by the local ethical committee and was conducted
between 1999 and 2002.

Possible dropouts were defined as changes of medication, especially of
the immunosuppressive therapy, and the necessity to give iloprost earlier
than 6 months after the last cycle.

Study design. Patients with SSc-related RP and/or digital ulcers were ran-
domized 1:1 to receive either high or low-dose infusions of iloprost over 21
consecutive days once or twice a year. High-dose patients (n = 25) started
on 0.5 ng/kg bw × min over 6 h/day. Depending on tolerance, the iloprost
dose was increased every 2 days by 0.5 ng/kg bw × min up to a maximum
dose of 2.0 ng/kg bw × min. Low-dose patients (n = 25) were permanently
treated with 0.5 ng/kg bw × min over 6 h/day for 21 consecutive days.
Initially, the study was conducted to analyze the effect of different iloprost
doses on healing of digital ulcers as the primary outcome indicator. But
over the course of the investigations, we decided also to assess changes in
the duration and frequency of RP and other markers as exploratory outcome
indicators. Therefore, secondary outcome measures are available for only a
reduced number of patients.

The study was registered in www.ClincialTrials.gov (registration no.
NCT00622687).

Assessment of patients. Patients were asked to assess the frequency (num-
ber of attacks/week) and duration of RP (in minutes) 7 consecutive days
before admission and on 7 consecutive days after 21 days of iloprost treat-
ment, using a self-assessment questionnaire. The number of digital ulcers
was determined. For the evaluation of fibrotic skin changes, the modified
Rodnan skin score (MRSS) was used15,16. Relevant changes were defined
as ≥ 6 points of the skin score. The test was done before and after every
course by 2 independent investigators. Pulmonary fibrosis was defined by
evidence of fibrosis such as bibasilar fibrosis on chest radiograph and/or
amorphous or reticulonodular infiltrates in high-resolution computed
tomography scans. Lung function was assessed by the predicted forced
vital capacity (FVC) and the predicted diffusion capacity (DLCO) by the
single-breath method. During the first days of every course, PFT measuring
FVC and DLCO were performed. Patients were asked to repeat PFT with-
in 6–12 months after iloprost treatment. Relevant changes in lung function
were defined as a 10% change compared to the last measurement. The
MRSS and results of the PFT were also obtained as a measure for longterm
followup. For longterm followup, only patients with ≥ 3 courses of 21-day
iloprost therapy and with stability in their immunosuppressive or other ther-
apies were included (n = 15). For the following courses, patients were not
assigned to a high or low-dose treatment, but we used the maximally toler-
ated iloprost dose.

Cardiac involvement was assessed by the presence of 2 of the following
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symptoms: electrocardiogram changes, diastolic dysfunction, cardiomy-
opathy, or valvular changes such as tricuspid insufficiency not explained by
other reasons. Renal involvement was diagnosed by present or past renal
crisis or impaired kidney function not explained by other reasons.
Pulmonary arterial hypertension was diagnosed by right-heart catheter fol-
lowing the WHO definition. For assessment of esophageal motility in
patients with dysphagia, scintigraphy was done once a year. Results were
compared with the last investigation.

Patients with gastrointestinal (GI) involvement were asked to estimate
the subjective influence of iloprost infusions in terms of their esophageal
motility, comparing the interval between the last and the current course.
Finally, patients were asked to report the duration of general benefit
(weeks/months) in terms of RP, effects on breathing, and/or GI symptoms
after every iloprost course.

Statistics. GraphPad Prism 3.02 was used for the analyses. The Wilcoxon
matched-pair test was performed to study differences before and after ilo-
prost treatment, the Mann-Whitney test to compare the different arms of the
study. We used the Bonferroni correction for multiple tests (n = 16, cor-
rected level of significance α* = 0.0031).

RESULTS
High and low-dose longterm iloprost therapy improved

ulcer healing and RP.Analyzing the primary outcome meas-
ure, digital ulcers were found in 20 high-dose patients and in
17 low-dose patients. Altogether, we counted 63 digital
ulcers in the high-dose group and 64 digital ulcers in the
low-dose group, resulting in a mean of 3.2 ulcers in the
high-dose group and 3.8 ulcers in the low-dose group. Both
treatment regimens significantly reduced the number of
ulcers, from 63 to 15 in the high-dose group (76.2% reduc-
tion; p = 0.0005), and from 64 to 25 (61% reduction; p <
0.0001) in the low-dose group (Figure 1A). There were no
significant differences in the effects of high versus low-dose
iloprost therapy on digital ulcers.

Forty-five patients with SSc were assessed for changes in
RP. Before starting iloprost treatment, the mean frequency
of RP attacks was 15.1/week in the high-dose group and
16.4/week in the low-dose group. After finishing the course,
the mean frequency was decreased to 8.2 attacks/week in the
high-dose group and to 9.5 attacks/week in the low-dose
group. Therefore, the frequency of RP attacks was signifi-

Table 1. Demographic and clinical features of patients.

High Dose Low Dose Longterm
Characteristic Group Group Group

No. patients 25 25 15
Female, no. (%) 19 (76) 21 (84) 12 (80)
Age, yrs* 52.1 (47–57) 49.2 (44–55) 56.2 (46–69)
dSSc, no. (%) 10 (40) 11 (44) 2 (13)
ISSc, no. (%) 15 (60) 14 (56) 13 (87)
Duration of disease, yrs* 5.4 (2–6) 3.7 (0.5–6) 7.3 (2.5–12.5)
Duration of RP, yrs* 10.0 (3–11) 114 (2–16) 16.0 (3–24)
ESR* 17.7 (13–23) 15.0 (11–18) 14.7 (8–22)
Iloprost dose, ng/kg bw x min* 1.6 (1.3–2) 0.5 (0.5–0.5) 0.8 (0.5–1.25)
Prednisone dose, mg* 6.2 (5–9) 5.0 (1.5–8.2) 5.8 (4–10)
Rodnan score* 9 (6–13.5) 10.3 (7.5–13.5) 11.9 (8–18)
No. (%) patients with autoantibodies:
Anti-centromere ab 11 (44) 10 (40) 8 (53)
Anti-Scl70 ab 6 (24) 5 (20) 0
Anti-PmScl ab 2 (8) 0 0
Anti-U1RNP ab 3 (12) 9 (36) 6 (40)

No. (%) patients with vasoactive therapies:
Calcium channel blockers 12 (48) 14 (56) 8 (53)
ACE inhibitors/AT blocker 5 (20) 5 (20) 5 (33)
Pentoxifylline 4 (16) 9 (36) 5 (33)

No. (%) patients with symptoms:
Digital ulcers 20 (80) 17 (68) 12 (80)
Pulmonary fibrosis 12 (48) 14 (?) 2 (13)
PAH 4 (16) 2 (8) 1 (7)
GI involvement 20 (80) 24 (96) 14 (93)
Kidney involvement 1 (4) 1 (4) 0
Heart involvement 2 (8) 0 1 (7)

No. (%) patients taking immunosuppressants:
Azathioprine 12 (48) 7 (28) 6 (40)
Cyclophosphamide 2 (8) 2 (8) 0
Antimalarial agents 1 (4) 2 (8) 0
MMF 1 (4) 0 1 (7)

* Mean (interquartile range). dSSc/ISSc: diffuse/limited cutaneous SSc; RP: Raynaud’s phenomenon; ESR: ery-
throcyte sedimentation rate; ab: antibodies; ACE: angiotensin converting enzyme; AT blocker: angiotensin II
receptor blocker; PAH: pulmonary artery hypertension; GI: gastrointestinal; MMF: mycophenolate mofetil.
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cantly reduced in both treatment arms, compared to baseline,
and decreased by 46.0% (p = 0.0001) in the high-dose group
and by 42% (p = 0.0005) in the low-dose group (Figure 1B).
In the high-dose group, all 20 patients felt a benefit from
therapy. With low-dose therapy, 5 of the 25 patients did not
respond to the treatment (p = nonsignificant).

Similar results were seen for the mean duration of RP
attacks (Figure 1C). Before starting therapy, the mean dura-
tion was 15.0 min in the high-dose arm and 14.9 in the low-
dose arm. After treatment, the duration was significantly
reduced, to 10.1 min in the high-dose group (p = 0.0002) and
11.6 min in the low-dose group (p = 0.0023). In the high-
dose group, 6 of 20 patients (30%) did not observe any
change in the duration of RP attacks. This occurred in 8 out
of 25 patients (32%) in the low-dose arm. The responders in
both dosage groups were patients with RP duration > 10 min.

Effect of iloprost therapy on modified Rodnan skin score.
MRSS was available for 42 SSc patients before and after ilo-
prost therapy. Each treatment strategy led to a moderate
reduction or stability of skin thickness in several individuals
as measured by the MRSS (Figure 2A), a significant reduc-
tion (p < 0.001). However, taking into account the inter- and
intraobserver variability as well as the fact that the assess-
ment was not done blindly, this observed change in MRSS
should be evaluated cautiously. Fifteen patients were avail-
able for longterm followup. These patients repeated iloprost
therapies 3 or more times during the following years, with
stability of other medications. During a longterm followup
up to 6 years, our patients showed a reduction of the MRSS
(p = 0.0003; Figure 2B).

The majority of patients treated with iloprost showed stable
esophageal symptoms and revealed stable lung function
measures. Forty-four patients with SSc were assessed for GI
symptoms before and 12–24 months after treatment. Of the
20 high-dose patients with GI symptoms, 13 were stable
with regard to their GI symptoms such as dysphagia or
symptoms of GI reflux disease (65%). No high-dose patient
observed an improvement, and 7 described deterioration of
symptoms (35%). The results in the low-dose arm were very
similar: 14 of 24 subjects experienced no worsening of their
complaints (58%), 10 had a deterioration of symptoms, thus
none had improvement.

FVC data were available for followup investigation in 38
patients. One year after iloprost therapy, 17 of 18 patients
(94%) remained stable for FVC in the high-dose population;
one patient had a worse predicted FVC (Figure 3A). In the
low-dose group, 16 out of 20 patients (80%) showed a sta-
ble FVC, 2 patients had improved lung function (10%), and
2 patients displayed a decrease in predicted FVC of > 10%
one year after initiation of iloprost treatment. Statistical
analyses revealed no significant difference between groups.

DLCO data were available for followup in 35 patients.
The influence on DLCO was similar: 14 of 17 patients treat-
ed with high-dose iloprost retained stable predicted DLCO
values (82.4%), and 3 patients showed worse DLCO
(17.6%; Figure 3B). In the group treated with low-dose ilo-
prost, 12 of 18 patients had stable predicted DLCO (66.7%),
2 showed an improved DLCO (11.1%), and 4 patients
revealed a worse DLCO (22.2%). The differences between
groups were not statistically significant.

Figure 1. Effect of longterm iloprost therapy on ulcer healing (A), on fre-
quency of RP (B), and on duration of RP (C). Significant differences: *p <
0.0031, **p ≤ 0.001, ***p ≤ 0.0001; Wilcoxon matched-pair test with
Bonferroni correction.
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Figure 2. Effect of iloprost on modified Rodnan skin score (MRSS) after iloprost therapy (A, n = 42), and MRSS longterm fol-
lowup of patients who received ≥ 3 cycles of iloprost during the following 3 years without changing their other medications (B, n
= 15). Wilcoxon matched-pair test to compare changes of skin score before and after iloprost therapy. Despite statistically signifi-
cant minor improvement in MRSS, taking inter- and intraobserver variability and the nonblinded MRSS assessment into account,
these differences had no medical merit. ns: nonsignificant.

Figure 3. Influence of iloprost therapy on predicted percentage FVC and DCLO. Both iloprost doses were associated with stabiliza-
tion of pulmonary function tests in the majority of patients. Lung function was measured before and 6–12 months after therapy.
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Fifteen patients (10 from the original low-dose group, 5
of the high-dose group) received 3 or more iloprost courses
of 21 days with no changes in their immunosuppressive
therapy; these subjects were included into the longterm fol-
lowup. Figure 4 shows the results of the predicted FVC and
DLCO in these patients. The majority with several courses
of iloprost retained stable lung function up to 48 months in
the followup. Stable disease was present in patients who
already had altered lung function, such as patients with a
predicted DLCO < 70%.

The majority of patients reported longlasting benefit of
longterm treatment. Patients were asked to estimate the
duration of benefit (i.e., digital circulation, digital and
esophageal motility, improved mental function) after finish-
ing the course. In the high-dose group, 16 of 20 patients
(80%) observed a benefit for more than one month after fin-
ishing treatment, compared to 19 of 25 patients (76%) in the
low-dose group. Two patients from the high-dose group ben-
efitted more than 6 months after finishing the course. That
was not observed in the low-dose group. Three high-dose
patients but 6 from the low-dose group benefitted from the
treatment for only one month, while 3 patients in each group
did not experience a marked benefit from the longlasting ilo-
prost treatment. Thus, 13% of all treated patients did not
respond to treatment. There were no significant differences
between the 2 dosage groups. Two patients in each group
also described additional effects of iloprost therapy, such as
improved finger range of motion or improved mental func-
tions. However, we did not observe significant differences in
the longterm effect using different doses.

Mild side effects in both therapy arms. Both groups com-
plained of side effects after initiating treatment. In the high-
dose group, only 12 of 25 patients reached the maximal dose
(2.0 ng/kg bw × min). The others (52%) showed transient

side effects requiring dose reduction to tolerated doses.
Comparing side effects after reaching a stable iloprost dose,
the most common effects were flushing (high-dose 48%,
low-dose 40%), headache (high-dose 24%, low-dose 12%),
and GI symptoms like nausea or vomiting (high-dose 12%,
low-dose 4%). In the majority of patients, there was a toler-
able relief after the first hours of treatment. No patient dis-
continued therapy due to side effects.

DISCUSSION
Previous studies or case reports on RP and thromboangiitis
obliterans have suggested that longterm treatment with ilo-
prost results in longlasting improvement of RP and healing
of digital ulcers, and could also have an effect on organ
involvement as well12-14. This is the first study investigating
the role of prolonged iloprost treatment comparing a high-
dose versus a low-dose protocol. As measured by digital
ulcer healing, RP frequency, and RP duration, the high-dose
regimen is not superior to the low-dose scheme. The best
effect of the 21-day course was observed with regard to
healing of digital ulcers, with > 65% reduction of digital
ulcers in both treatment groups within a few weeks. This
effect was much stronger than the effects described previ-
ously in patients with SSc. Further, we observed stability of
the modified Rodnan skin score, esophageal motility, and
lung function measures in the majority of patients. However,
the effect of iloprost on organ involvement and MRSS was
difficult to assess as a substantial percentage of patients
received stable immunosuppressive medication. As we had
no placebo arm, we cannot exclude that observed changes
may have reflected the natural progression of SSc rather
than effects of treatment. A placebo arm, however, would
not be approved by the ethical committee, because favorable
effects of iloprost on frequency and duration of RP and heal-

Figure 4. Longterm followup in 15 patients who received ≥ 3 courses of 21-day iloprost treatment. Lung function remained stable
in the majority of patients, as shown for predicted FVC and DLCO.
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ing of digital ulcers are well established2,17,18. The primary
issue of our study was the comparison between high and low
doses of iloprost.

In general, both treatment regimens were well tolerated.
The lack of dropouts may reflect the careful and slow
increase in iloprost doses in the high-dose group, and the
selection of patients with a high burden of disease due to
severe RP with a high number of digital ulcers who were
willing to cope with side effects. Indeed, acceptance of ther-
apy was good as the majority of patients wished to repeat
such a longterm course. The percentage of nonresponders
based on patient’s self-assessment was 12%. The healing
rate we observed was nearly the same as that observed in
patients with thromboangiitis obliterans12. Nevertheless, in
thromboangiitis obliterans, the healing rate of the placebo
control group (aspirin) was lower (17%) than a rate
observed in SSc19. As noted, we did not include a placebo
group for ethical reasons. However, compared to the place-
bo arm from the RAPID-1 study, the healing rate of digital
ulcers in our population was much higher than expected19.
Thus, our study underlines the role of iloprost as a first-line
drug in patients with SSc and digital ulcers17,18,20. With all
clinical data, we observed no differences between the high-
and low-dose groups. The lack of a dose-effect of iloprost is
in accord with the sildenafil study for pulmonary arterial
hypertension that revealed no additional effect using higher
doses21. Further, in contrast to epoprostenol, iloprost does
not result in tachyphylaxia22. In addition, due to the side
effects, only a minority of patients tolerated the maximal
doses of iloprost. Therefore, we cannot exclude that a high-
er number of patients would show a greater or prolonged
benefit from longterm high-dose iloprost therapy.

This investigation did not allow direct comparison
between a 5-day therapy cycle or other short-term therapies
with the 21-day iloprost therapy. However, published data
on healing of digital ulcers in patients with SSc or throm-
boangiitis obliterans suggest an advantage of prolonging the
treatment, at least in the subgroup of patients with severe
digital ulcers.

Some data suggest a prolonged benefit for SSc patients
and a stabilization of internal organ function by administra-
tion of short but repeated cycles of iloprost over a longer
time period23,24. Unfortunately, there are few data on the
natural course of lung function measures and MRSS in SSc
over a period of more than 2 years25,26. Some authors
describe a 25% rate of decline in FVC over a one-year peri-
od27; other studies showed stability in lung function indica-
tors in a placebo group within one year28. Due to the limita-
tions of our study, we cannot claim an effect of iloprost on
lung function or any other organ involvement. However,
since the spontaneous course of lung function measures in
SSc is currently under investigation, followup lung function
data in our cohort are relevant and may be useful for further
studies.

Our study supports the beneficial effect of longterm ilo-
prost therapy in the treatment of systemic sclerosis, and par-
ticularly treatment of digital ulcers. In contrast to previous
reports, our treatment protocol was very effective in digital
ulcer healing within a very short period. Both low and high-
dose iloprost were shown to have similar effects.
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