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Discontinuing long-term iloprost 
treatment for Raynaud’s phenomenon 

and systemic sclerosis: 
a single-center, randomized, 

placebo-controlled, double-blind study
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A B S T R A C T

Background Iloprost has been reported to reduce Raynaud ś phenomenon (RP) and to inhibit 

progression of systemic sclerosis (SSc).

Objective The aim of our study was to compare monthly iloprost infusions with placebo in patients 

treated long-term.

Methods Seventeen patients, six with RP and 11 with SSc on monthly treatment with iloprost, rece-

ived either a 3-hour intravenous infusion of iloprost or an equal volume of placebo once per month 

for 4 months in a monocentric, randomized, placebo-controlled, double-blind study. Raynaud at-

tacks as measured by diary entries, skin temperature, skin sclerosis, fist closure, mouth opening, 

and digital ulcers were recorded during the observation period.

Results Whereas mouth opening improved significantly (p = 0.043) in the iloprost-treated group, 

RS improved in both patient groups. However, no significant differences were found in the outcome 

measures.

Conclusion Although iloprost influences the inflammatory cascade in SSc, no statistical differen-

ces were seen in our study, indicating that treatment strategies with iloprost should be modified.

Introduction
Systemic sclerosis (scleroderma) (SSc) is an auto-

immune disease of unknown origin affecting multiple 

organ systems (1). Treatment of SSc is still challenging 

DQG�VKRXOG�VSHFLÀFDOO\�WDUJHW�WKH�SDWKRPHFKDQLVP�RI�
the disorder, including the vascular and the immune 

systems and the connective tissue (2).

Many vasoactive drugs such as calcium channel 

blockers, ACE inhibitors, angiotensin-II-receptor an-

WDJRQLVWV�� DQG� VLOGHQDÀO� KDYH�SURYHQ� WR� UHGXFH�5D\�

naud attacks (3–5). Further, bosentan has been re-

ported to be effective in the inhibition of new acral 

skin ulcers (6).

Iloprost, a stable prostacyclin analogue, is not only 

DQ�HIIHFWLYH�YDVRGLODWRU�WKDW�UHGXFHV�5D\QDXG�DWWDFNV��
but also an inhibitor of the adhesion and activation 

RI� WKURPERF\WHV� WKDW� DOVR� KDV� DQ� DQWLÀEURWLF� HIIHFW�
(7) through suppression of transforming growth fac-

WRU��7*)��Ƣ²LQGXFHG�FRQQHFWLYH�WLVVXH�JURZWK�IDFWRU�
SURGXFWLRQ�RI� VFOHURGHUPD�ÀEUREODVWV��ZKLFK�DUH� UH-
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sponsible for the abundant collagen production. Se-

rum levels of soluble adhesion molecule 1 (sICAM-1), 

vascular adhesion molecule 1 (sVCAM-1), and E-se-

OHFWLQ�DUH�HOHYDWHG�LQ�66F�DQG�DUH�D�VLJQLÀFDQW�PDUNHU�
of microvascular damage correlated with disease ac-

WLYLW\� ���� ���� ,ORSURVW� LQIXVLRQV� VLJQLÀFDQWO\� UHGXFHG�
the serum level of all markers (10) for 6 months after 

the infusions (11). Iloprost may therefore play an im-

portant role in the inhibition of the pathways in the 

SDWKRJHQHWLF�SURFHVV�LQ�53�DQG�66F�
We recently published a review of long-term stud-

ies (12). In line with this evaluation, we have treated 

RXU�53�DQG�66F�SDWLHQWV�DFFRUGLQJ�WR�D�VWDQGDUGL]HG�
treatment protocol since 2003, with a 3-hour infusion 

on 5 consecutive days as initial therapy and a 3-hour 

infusion once a month regularly as maintenance ther-

apy in the highest tolerated dose of 0.5 to 2.0 ng/kg/

min.

The aim of our study was to evaluate whether dis-

continuation of the monthly iloprost infusion has an 

HIIHFW�RQ�WKH�5D\QDXG�DWWDFNV��:H�WKHUHIRUH�GHVLJQHG�
D� UDQGRPL]HG� VWXG\� WR� FRPSDUH� WKH� HIIHFW� RI� WKH�
monthly iloprost infusion with placebo.

Methods
Patients
The trial was approved by the local ethics commit-

tee, and all participants gave written informed con-

VHQW��6HYHQWHHQ�SDWLHQWV�����ZRPHQ����PHQ��ZLWK�53�
and/or SSc were selected for the study. These patients 

had been on maintenance therapy with iloprost for 

2 months to 10 years with a 3-hour infusion of ilo-

prost once a month. All of these patients had had ini-

tial therapy with iloprost on 5 consecutive days with 

a well-tolerated dose of 0.5 to 2.0 ng/kg/min for 3 

KRXUV��7KH�GLDJQRVLV�RI�53�ZDV�EDVHG�RQ�WKH�YHULÀFD-
tion of vasospasm by pulse oscillography upon cold 

provocation with a 10°C water bath. Scleroderma was 

FODVVLÀHG�DFFRUGLQJ�WR�WKH�/H�5R\�FULWHULD�DQG�DOVR�PHW�
WKH�$&5�FULWHULD������

The demographic data are outlined in Table 1, 

which also shows risk factors and organ involvement 

in the investigated patients. Eight patients described 

their disease as stable at the time of enrollment, two 

SDWLHQWV�UHSRUWHG�UHFXUUHQW�ÁDUHV��VL[�SDWLHQWV�UHSRUW-
ed disease progression, and one had noticed improve-

ment.

Study design
,Q� WKLV� VLQJOH�FHQWHU�� UDQGRPL]HG�� SODFHER�FRQ-

trolled, double-blind study, every patient received 

DQ� LQIXVLRQ�ZLWK� LORSURVW�XSRQ�HQUROOPHQW��YLVLW�î����
One month thereafter (visit 0, baseline), patients were 

DVVLJQHG� XVLQJ� D� ZHE�EDVHG� UDQGRPL]DWLRQ� VHUYLFH�
�ZZZ�UDQGRPL]HU�DW�� WR� RQH� RI� WKH� WZR� WUHDWPHQW�
groups, with either a 3-hour infusion with iloprost or 

SODFHER� ������ VRGLXP� FKORULGH� VROXWLRQ��� 7KH� VDPH�
therapy was given at the visits in the following 4 

months (visits 1 to 4). The infusion or a similar vol-

ume of placebo was administered through a periph-

eral vein at the individually tolerated dose.

Inclusion criteria: Male and female patients at least 

���\HDUV�ROG�ZLWK�53�ZLWK�RU�ZLWKRXW�66F�DOUHDG\�RQ�
therapy with iloprost were selected to enter the study. 

Patients were allowed to continue their individual 

medications, such as vasoactive substances or im-

munosuppressive drugs. Women of childbearing age 

were asked to practice a medically accepted method 

of birth control and to have a negative pregnancy test 

on the morning of the day of every infusion. Different 

UHVHDUFKHUV�ZHUH�LQYROYHG��RQH�WKDW�XVHG�WKH�UDQGRP-

L]DWLRQ� VHUYLFH�� DQRWKHU� WKDW� SUHSDUHG� WKH� LORSURVW�
placebo infusions, and a third that performed ther-

mography and collected diary data.

Exclusion criteria: Bleeding diathesis or platelet dis-

order, therapy with anticoagulants, therapy with ace-

tylsalicylic acid within 2 weeks of inclusion, active gas-

trointestinal ulcer, polytrauma, intracranial bleeding, 

severe untreated diabetes or hypertension, hypervis-

cosity, severe coronary heart disease, unstable angina 

pectoris, myocardial infarction within 6 months, heart 

IDLOXUH� 1<+$� ,,�,9�� UHOHYDQW� DUUK\WKPLDV�� SXOPR-

nary edema, chronic alcoholism, nicotine abuse, and 

severe acute infection.

Evaluations
Diary: Patients received a questionnaire in diary 

form and were instructed to record daily for the study 

SHULRG�RI���PRQWKV�WKH�WRWDO�QXPEHU�RI�5D\QDXG�DW-
tacks, an estimate of the duration of an average attack, 

and the duration of the longest attack in minutes. A 

10-point, patient-completed scale was used to deter-

mine the severity of attacks, in which 0 represented 

no attack and 10 represented a very severe attack. 

Patients were asked for subjective symptoms such 

as numbness, burning, pain, tingling, and hand dis-

ability. Patients started the diary at study entry (visit 

î���DQG�PDGH�GDLO\�HQWULHV�XQWLO� WKH�VWXG\�HQG� �YLVLW�
����'LDU\�GDWD�EHWZHHQ� WZR�YLVLWV�ZHUH� VXPPDUL]HG��
yielding monthly aggregations of month 0 (= baseline, 

FRPSULVLQJ�GDWD�IURP�YLVLW�î��WR�YLVLW����WR�PRQWK���
Thermography: Digital temperature was measured by 

WKHUPRJUDSK\��)/,5�7KHUPDFDP�30������)/,5�6\V-
tems, Sweden) before and after infusions at every visit 

VWDUWLQJ�ZLWK�VWXG\�HQWU\��YLVLW�î����%HIRUH�UHFRUGLQJ��
patients had to acclimate themselves for 15 minutes in 

a special climatic chamber under stable environmental 
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FRQGLWLRQV� �WHPSHUDWXUH�� ������� �&��KXPLGLW\�� �����
�����7HPSHUDWXUH�ZDV�YLVXDOL]HG�XVLQJ� D� FRORU� VFDOH�
between black and white. Black represented the cool-

est area and white the hottest area. For documenta-

tion, temperature was measured in two circular areas 

(radius 18 and 15 mm) on the proximal and the dis-

WDO�LQWHUSKDODQJHDO�MRLQW�RI�WKH�FRROHVW�ÀQJHU�RI�HDFK�
hand. The temperatures of both areas of both hands 

were averaged.

Scores in scleroderma patients
0RGLÀHG�5RGQDQ�VFRUH� The extension and severity of 

VNLQ�LQYROYHPHQW�ZHUH�GHWHUPLQHG�XVLQJ�WKH�PRGLÀHG�
5RGQDQ�VFRUH����������

Ischemic lesion score: The ischemic lesion score was 

determined as the sum of the scores for the extent, 

depth, and total number of ischemic lesions on each 

ÀQJHU�DQG�WRH��7KH�H[WHQW�ZDV�UDWHG�DV� IROORZV���� �
no lesion, 1 = lesion measuring less than 0.2 cm, 2 = 

lesion measuring 0.2 to 0.4 cm, and 3 = lesion measur-

LQJ�PRUH�WKDQ�����FP��'HSWK�FULWHULD�ZHUH�DV�IROORZV��
�� �QR�OHVLRQ���� �ÀVVXUH���� �VXSHUÀFLDO�XOFHU��DQG���
= deep ulcer.

Fist closure was measured as the distance in mil-

OLPHWHUV�EHWZHHQ� WKH� WLS�RI� WKH� WKLUG�ÀQJHU� DQG� WKH�
distal wrist fold. The measures of the left and right 

hand were averaged. Mouth opening was measured 

as the distance in millimeters between the upper and 

lower central incisors. For safety reasons, blood pres-

sure and heart rate were measured before, during, and 

after the infusion.

Statistical analyses
'DWD� ZHUH� HQWHUHG� LQWR� D� FRPSXWHUL]HG� GDWD-

EDVH�DQG�DQDO\]HG��$JH�� WHPSHUDWXUH��DQG�SDUDPHWHU�
changes are reported as mean (standard deviation, 

SD), and for all other continuous variables the me-

GLDQ�LV�XVHG��UDQJH��PLQLPXP�PD[LPXP���)RU�FRXQWV�
and categorical data, frequencies are displayed with 

percentages in parentheses. To determine the statis-

WLFDO� VLJQLÀFDQFH�RI�JURXS�GLIIHUHQFHV�� WKH�:LOFR[RQ�
rank-sum test was used; for changes within groups we 

used the Wilcoxon signed rank test. To assess the ther-

mography data, an analysis of variance (ANOVA) with 

repeated measures was performed. To adjust the alpha 

level in multiple comparisons, we used the Bonferroni 

correction. All computations were carried out using 

the statistical package SPSS for Windows version 14®. 

A p�YDOXH�RI��������ZDV�FRQVLGHUHG�VLJQLÀFDQW�

Results
Patients
$OO� ��� SDWLHQWV�ZLWK�53�ZLWK� RU�ZLWKRXW� 66F� DV-

sessed for eligibility were included and all completed 

the study. The study period lasted from April to No-

vember 2006. The baseline characteristics were simi-

lar in the iloprost and the placebo groups (Table 2). 

Table 2. Baseline data.
Variable Treatment

Iloprost

n = 10

Placebo

n = 7

6H[��P�I�²�10���� ������� ������� ������� �������
Age (yrs) – mean (SD) 57.8 (11.67) 59.1 (10.08)

8QGHUO\LQJ�GLVHDVH��66F�53�²�10���� ������� ������� ������� �������
Diagnosis

5D\QDXG�SKHQRPHQRQ�²�10���� 4 ������� 2 �������
Scleroderma diffuse – N

0���� 2 ������� 2 �������
Scleroderma limited – N

0���� 4 ������� 3 �������
1XPEHU�RI�5D\QDXG�DWWDFNV�GD\�²�PHGLDQ��UDQJH� 1.06 (0.1–3.0) 1.37 (0.0–2.5)

'XUDWLRQ�RI�5D\QDXG�DWWDFNV�²�PHGLDQ��UDQJH� 11.72 (2.0–304.3) 14.98
(3.3–

1440.0)

6HYHULW\�RI�5D\QDXG�DWWDFNV�²�PHGLDQ��UDQJH� 1.83 (1.1–5.0) 2.33 (0.9–5.1)

Digital temperature (°C) – mean (SD) 29.5 (3.42) 29.2 (3.23)

5RGQDQ�VFRUH�RI�66F�SDWLHQWV�²�PHGLDQ��UDQJH� 15.5 (1–40) 11.0 (0 – 19)

Fist closure of SSc patients (mm) – median (range) 4.78 (3.3–7.0) 5.30 (3.0–5.5)

Mouth opening of SSc patients (mm) – median (range) 2.65 (2.0–4.0) 3.50 (2.8–5.5)

Discontinuing long-term iloprost treatment for Raynaud’s phenomenon and systemic sclerosis
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Side effects of treatment were rare. In the iloprost 

JURXS�RQH�SDWLHQW�KDG�HSLVWD[LV�DQG�GL]]LQHVV�DQG�RQH�
patient a headache; in the placebo group, one patient 

had a headache.

Diary
1XPEHU�RI�5D\QDXG�DWWDFNV� The number of patients 

showing no attack at all during an entire observa-

tion interval increased from baseline to the end of 

WKH� VWXG\��$W� EDVHOLQH�� DOO� ��� SDWLHQWV� ������� LQ� WKH�
iloprost group reported attacks whereas 7/10 patients 

������ZHUH�IUHH�RI�DWWDFNV�DW�PRQWK����,Q�WKH�SODFHER�
JURXS�� ���� SDWLHQWV� ������ UHSRUWHG� DWWDFNV� DW� EDVH-
OLQH�EXW�����SDWLHQWV� ������DW�PRQWK����7KH�PHGLDQ�
QXPEHU� RI� 5D\QDXG� DWWDFNV� SHU� GD\� DW� EDVHOLQH�ZDV�
����� �UDQJH�� ���²����� LQ� WKH� LORSURVW� JURXS� DQG� �����
(0.0–2.5) in the placebo group and decreased to 0.53 

(0.0–1.2) in the iloprost group and 0.50 (0.0–3.0) in 

the placebo group at month 4 (Figure 1). The changes 

LQ�WKH�WZR�JURXSV��PHDQ�î�����>6'������@�IRU�LORSURVW��
î����� >6'�� ����@� IRU� SODFHER�� GLG� QRW� GLIIHU� VLJQLÀ-

cantly from each other ( p = 0.601).

'XUDWLRQ�RI�5D\QDXG�DWWDFNV� The median duration of 

DQ�DWWDFN�LQ�WKH����LORSURVW�SDWLHQWV��������DW�EDVHOLQH�
ZDV��������UDQJH�����²�������PLQXWHV�DQG�LQ�WKH�VHYHQ�
SDWLHQWV� ������ZLWK� DWWDFNV� DW�PRQWK� ��� ������ ����²
250.7) minutes (Figure 2). In the placebo group, the 

PHGLDQ�GXUDWLRQ�RI�D�5D\QDXG�DWWDFN�ZDV��������UDQJH��
���²��������PLQXWHV�LQ�WKH�VL[�SDWLHQWV�������ZLWK�DW-
WDFNV� DW� EDVHOLQH� DQG� ������ �UDQJH�� ���²��������PLQ-

XWHV�LQ�WKH�ÀYH�SDWLHQWV�������ZLWK�DWWDFNV�DW�PRQWK�
���7KH�FKDQJHV�LQ�WKH�WZR�JURXSV��PHDQ�î������>6'�
�����@�IRU�VHYHQ�LORSURVW�SDWLHQWV��î�����>6'�����@�IRU�
ÀYH�SODFHER�SDWLHQWV��GLG�QRW�GLIIHU�VLJQLÀFDQWO\�� p = 

0.432).

Median severity:�7KH�PHGLDQ�VHYHULW\�RI�D�5D\QDXG�
DWWDFN�DW�EDVHOLQH�ZDV������ �UDQJH�����²�����SRLQWV� LQ�
WKH�����������LORSURVW�SDWLHQWV�DQG�������UDQJH�����²
����� LQ� WKH� VL[� ������ SODFHER� SDWLHQWV� ZLWK� DWWDFNV��
ZKLFK�GHFUHDVHG�WR�������UDQJH�����²�����IRU�WKH�VHYHQ�
������ LORSURVW� DQG� ����� �UDQJH�� ���²����� IRU� WKH�ÀYH�
������SODFHER�SDWLHQWV�ZLWK�DWWDFNV�DW�PRQWK����)LJ-
XUH�����7KH�FKDQJHV� LQ� WKH� WZR�JURXSV� �PHDQ�î�����
>6'�����@�SRLQWV�IRU�VHYHQ�LORSURVW�SDWLHQWV��î�����>6'�
����@� IRU�ÀYH�SODFHER�SDWLHQWV��GLG�QRW�GLIIHU�VLJQLÀ-

cantly (p > 0.999).

Thermography
The mean digital temperature, measured in each 

case before the administration of the infusions, in-

creased from the baseline (visit 0) from 29.5°C [SD 
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Figure 1. Median number of Raynaud attacks 

per day.

Figure 2. Median duration per Raynaud attack.
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Figure 3. Median severity per Raynaud attack.
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3.42] to 31.6°C [SD 2.95] at visit 1 in the iloprost 

group and then decreased to 28.1 °C [SD 3.44] at visit 

4 (Figure 4). In the placebo group, the digital tem-

perature increased from baseline (29.2°C [SD 3.23]) to 

YLVLW���������&�>6'������@��DQG�WKHQ�GHFUHDVHG�WR�YLVLW�
4 (28.8°C [SD 3.79]). The ANOVA results showed a 

VLJQLÀFDQW� HIIHFW�RI� WKH� WHPSHUDWXUH�RYHU� WLPH� � p = 

0.006) with no differences between the two groups.

Scores
Scleroderma patients��7KH�5RGQDQ�VFRUHV in SSc patients, 

VL[�RI�ZKRP�ZHUH�WUHDWHG�ZLWK�LORSURVW�DQG�ÀYH�ZLWK�
placebo, varied greatly in both groups among patients 

and ranged at baseline from 1 to 40 in the iloprost 

group and from 0 to 19 in the placebo group, but the 

YDOXHV� VKRZHG� QR� VWDWLVWLFDOO\� VLJQLÀFDQW� GLIIHUHQFH�
for any patient throughout the entire study period. At 

VWXG\� HQG�� WKH�PRGLÀHG�5RGQDQ� VFRUH� UDQJHG� IURP�
2 to 35 in the iloprost group and from 0 to 17 in the 

placebo group.

The ischemic lesion score (ILS) varied between 0 and 

35 in the iloprost and between 0 and 20 in the placebo 

treated group with no relevant difference among the 

JURXSV�ZLWKLQ� WKH� REVHUYDWLRQ� SHULRG�� 6LPLODUO\�� ÀVW�
FORVXUH�VKRZHG�QR�VWDWLVWLFDOO\�VLJQLÀFDQW�FKDQJHV�LQ�
the verum and placebo group (data not shown).

Mouth opening: The median values for mouth open-

ing differed considerably even at the beginning of the 

study in both the iloprost and placebo groups. Mouth 

opening increased between baseline and visit 4 in the 

iloprost group by 0.47 (SD 0.38) cm, indicating a sta-

WLVWLFDOO\�VLJQLÀFDQW�FKDQJH�� p = 0.043); in the placebo 

group the increase of 0.06 (SD 0.92) cm was not statis-

WLFDOO\�VLJQLÀFDQW��)LJXUH����

Discussion
,Q� WKLV� VWXG\�� WKH� QXPEHU� RI� SDWLHQWV� ZLWK� 5D\�

naud attacks and the severity of the attacks decreased, 

and no worsening of the disease was observed in ei-

ther group. There was a trend that iloprost reduced 

WKH�QXPEHU�RI�5D\QDXG�DWWDFNV��EXW�VWDWLVWLFDO�DQDO\-
VHV�JDYH�QR�VLJQLÀFDQW�GLIIHUHQFH�LQ�WKH�QXPEHU��GX-

UDWLRQ��RU�VHYHULW\�RI�5D\QDXG�DWWDFNV�RU�WHPSHUDWXUH�
EHIRUH�DQG�DIWHU�LQIXVLRQ�LQ�SDWLHQWV�ZLWK�53�ZLWK�RU�
ZLWKRXW�66F��0RXWK�RSHQLQJ�LPSURYHG�VLJQLÀFDQWO\�LQ�
the iloprost-treated SSc patients but no difference in 

WKH�5RGQDQ�DQG�LVFKHPLF�OHVLRQ�VFRUHV�RU�LQ�ÀVW�FOR-

sure was seen during the observation period.

Limitations of the study were that the treated pa-

tient groups were relatively small and highly hetero-

geneous and that the follow-up period of 4 months 

was relatively short. The onset, severity, and course of 

the disease were very different from patient to patient, 

as was treatment duration with iloprost before enroll-

ment. Furthermore, patients were being treated with 

various vasoactive and immunosuppressive therapies 

according to organ involvement and severity of the 

disease before the study. We did not want to withdraw 

previous medications for ethical reasons and to rule 

out unwanted changes in the course of disease.

6HYHUDO�VWXGLHV�KDYH�VKRZQ�WKH�HIÀFDF\�RI�LORSURVW�
LQ� 53� DQG� 66F� ���� ��²�����0D]]RQH� HW� DO�� REVHUYHG�
D�VLJQLÀFDQW�LQFUHDVH�LQ�VNLQ�WHPSHUDWXUH�DQG�R[\JHQ�
saturation after iloprost infusions in two different 

studies in comparison with sodium chloride infusion 

and acetylsalicylic acid (17, 19). In other studies, the 

EHQHÀFLDO� HIIHFW� RI� LORSURVW� RQ� WKH�PLFURFLUFXODWLRQ�
DQG� WKH� LQFUHDVH� LQ� WKH�GLJLWDO�SHULSKHUDO�EORRG�ÁRZ�
lasted for 4 to 9 weeks after infusion (15, 16, 20).
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Figure 4. Mean digital temperature before infu-

sions.

Figure 5. Median value for mouth opening (cm) 

in scleroderma patients.
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&DUDPDVFKL� HW� DO�� UHSRUWHG� WKDW� WKH� ÀQJHU� VNLQ�
temperature increased not only immediately after the 

infusions but that the effect could be maintained for 1 

PRQWK��LQ�FRQWUDVW�WR�RXU�GDWD�������+RZHYHU��LORSURVW�
FRXOG�QRW�LQÁXHQFH�VNLQ�WHPSHUDWXUH�DIWHU�FROG�SURYR-

cation in their study. Our study was performed during 

WKH� VXPPHU�PRQWKV��ZKHQ� WKH� QXPEHU� RI� 5D\QDXG�
attacks is generally diminished; existing differences so 

might not have appeared to the expected extent. We 

found that increasing skin temperature was strongly 

LQÁXHQFHG�E\�DLU�WHPSHUDWXUH�ULVLQJ�HDUOLHU�LQ�WKH�LOR-

SURVW�JURXS�DV�VHHQ�LQ�WKH�ÀUVW���PRQWKV�RI�WKH�VWXG\�
period (Figure 4). At the end of the study period, in 

a rather rainy August/September at the beginning of 

the cold season, skin temperature had fallen in both 

the iloprost and placebo groups.

In a long-term not placebo-controlled study, Biasi 

et al. treated patients with cyclic 5-day infusions ev-

HU\���PRQWKV�IRU���\HDU�������7KH\�IRXQG�D�VLJQLÀFDQW�
decrease in skin sclerosis and ischemic lesion score. 

Della Bella et al. (21) compared intravenous iloprost 

to oral nifedipine given for 5 days and then repeated 

for 1 day every 6 weeks for 1 year in a prospective, 

UDQGRPL]HG��SDUDOOHO�JURXS��REVHUYHU�EOLQG�WULDO��7KH�
capillaroscopic patterns and skin scores showed sig-

QLÀFDQW� LPSURYHPHQW�� 6LPLODUO\�� LQ� FRQWUDVW� WR� WKH�
VWDEOH� 5RGQDQ� VFRUH�� PRXWK� RSHQLQJ� LPSURYHG� VLJ-
QLÀFDQWO\�LQ�RXU�SDWLHQWV�LQ�WKH�LORSURVW�JURXS��ZKLFK�
can also be seen as a marker of the extent of facial skin 

sclerosis and therefore might indicate that iloprost is 

HIÀFDFLRXV�
Filaci et al., however, reported a lack of clinical 

HIÀFDF\�IRU�LORSURVW�������7KH\�FRPSDUHG�LORSURVW�LQ-

fusion therapy with a combination therapy of cyclo-

sporine A and iloprost administered for 5 days every 

PRQWK��$�VLJQLÀFDQW�LPSURYHPHQW�RI�WKH�SOLFRPHWHU�
skin score and the capillaroscopic parameters was 

seen only in the combination group.

No long-term studies of more than 1 year have 

been performed so far, and iloprost has been adminis-

WHUHG�WR�SDWLHQWV�ZLWK�53�DQG�RU�66F�LQ�VHYHUDO�VWXGLHV�
with different treatment protocols and outcome mea-

surements that preclude direct comparison. Infusion 

rates of 0.5 to 2.0 ng/kg/min were used for 5 to 8 

hours daily. In short-term studies, iloprost was given 

on 3 to 14 consecutive days. The length of follow-up 

in long-term studies varied from 1 to 12 months. Most 

of the studies were not placebo controlled, although 

D� UHVSRQVH� WR�SODFHER�KDV� DOVR�EHHQ� UHSRUWHG� LQ�53�
(22, 26).

Contrary to our expectations, although the num-

EHU� RI� SDWLHQWV� ZLWK� 5D\QDXG� DWWDFNV� DQG� WKH� VHYH�
rity of attacks in iloprost-treated patients improved, 

ZH�GLG�QRW�VHH�VLJQLÀFDQW�GLIIHUHQFHV�LQ�WKH�RXWFRPH�
measures. The reasons might be too brief an observa-

tion period, that the study was performed in the sum-

PHU�PRQWKV��GXULQJ�ZKLFK�53�WHQGV�WR�LPSURYH��RU�DQ�
LQVXIÀFLHQW�WUHDWPHQW�UHJLPHQ�ZLWK�DQ�HIIHFWLYH�DJHQW��
Milio et al. used three different treatment protocols 

in comparison; the best seemed to be infusions on 5 

working days over 2 weeks (10 days), repeated every 

3 months taking quality of life and dimensions of at-

tacks into account (26).

The effective dose of iloprost is highly individual 

and seems to vary in a relatively wide range. A com-

SDUDWLYH�UDQGRPL]HG�FOLQLFDO�WULDO�GLG�QRW�ÀQG�DQ\�GLI-
IHUHQFH� LQ� WKH� HIÀFDF\� RI� ORZ�GRVH� ����� QJ�NJ�PLQ��
and high-dose (5 ng/kg/min) iloprost (27).

7R�YDOLGDWH�WKH�PRGLÀHG�5RGQDQ�VFRUH��WKH�VWXG\�
SHULRG�ZDV� WRR�VKRUW� WR�VHH�FKDQJHV�RU� WR�UHFRJQL]H�
VWDELOL]DWLRQ�RI�GLVHDVH��DOWKRXJK�LQ�WKH�LQÁDPPDWRU\�
active disease stage the score could worsen in a short 

period in spite of treatment. This was not the case in 

our patients, particularly because four were on addi-

tional immunosuppressive therapy.

7KXV��DOWKRXJK�ZH�FRXOG�QRW�SURYH�D�VLJQLÀFDQW�HI-
fect of iloprost treatment, we think that iloprost might 

still have a place in the therapeutic armamentarium in 

53�DQG�66F�ZLWK�WUHDWPHQW�SURWRFROV�LQ�ZKLFK�GRVDJH��
LQIXVLRQ�WLPH��DQG�WUHDWPHQW�LQWHUYDOV�DUH�PRGLÀHG�
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