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infective pneumonitis and pleurisy, arthral-
gia and sinusitis. He responded to methyl
p rednisolone pulses and prednisolone in
increasing doses, and azathioprine.
During the following year he had recurrent
red eyes, headaches, cough and breathless-
ness. An NW scan showed extensive sinus
opacification. His status deteriorated and he
failed to respond to prednisolone up to 25
mg/day and in turn oral cyclophosphamide,
a z at h i o p rine and my c o p h e n o l ate mofe t i l .
C-ANCA was weakly positive and cryoglo-
bulins were negative. His urine sediment
showed red blood cells (RBC) and some
RBC casts. Renal biopsy showed thin glo-
merular basement membrane disease with
no other glomerular changes or vasculitis.
He then wo rsened and developed pancy-
topenia: Hb 7.2 g/dl, Wcc 1,000/mm3, Neu
900/mm3 and Plt 48,000/mm3. A nodule on
the left forearm showed a granulomatous
vasculitis characteristic of Wegener’s gran-
ulomatosis (4). A bone marrow biopsy and
t rephine we re hy p e rcellular and all thre e
cell lines were represented without granulo-
mata or abnormal infiltrates.
He was started on etanercept (ENBREL®)
alone, 25 mg twice a week, and dramatical-
ly improved in less than a week; FBC
showed: Plt 79,000/mm3, Wcc 1,900/mm3,
Hb 11.6 g/dl, Neu 1,200/mm3. Methotrex-
ate, 10mg/week, was then started (5-7). The
patient continued on etanercept and metho-
trexate and is in clinical remission.
We have described here two patients with
ANCA associated systemic vasculitis who
developed pancytopenia that was apparent-
ly related to their disease activity. Neither
patient had evidence of splenomegaly, viral
i n fe c t i o n , h a e m o ly s i s , i m mune complex
disease or drug toxicity and the bone mar-
row in each case was hy p e rc e l l u l a r. Th e
rapid improvement in the peripheral blood
count with oral cyclophosphamide or etan-
ercept plus methotrexate strongly supports
the idea that the pancytopenia was an
autoimmune phenomenon and not related to
the previous immunosuppressive therapy.
The second patient ex p e rienced a life -
threatening relapse despite a variety of im-
munosuppressive agents, so etanercept was
administered with excellent results. Whilst
the haematological picture of pancytopenia
with normal bone marrow is ve ry we l l
described in SLE, to our knowledge this is
the first such report in two patients with
ANCA associated vasculitis.
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Successful tre atment of
ch ronic fatigue syndro m e
with midodri n e : A pilot study

Sirs,
Systematic review of studies on treatment
of chronic fatigue syndrome (CFS) revealed
t h at only cog n i t ive behavior therapy and
graded exercise are consistently beneficial
(1). Both of these modalities are palliative
at best, however. Since dysautonomic car-
diovascular reactivity is frequently present
in CFS patients (2,3), we hypothesized that
therapies directed to improve dysautonomia
may also improve the symptom of fatigue.

M i d o d rine HCl, a potent α- 1 - a d re n e rgi c
agonist, is efficient in the treatment of dys-
autonomic syndromes such as ort h o s t at i c
hypotension, vasovagal syncope and postu-
ral tachycardia syndrome (4, 5). We con-
ducted an open study to test whether mido-
drine treatment could benefit patients with
CFS. On review of the MEDLINE database
we did not find a study describing mido-
drine treatment of CFS.
Ten patients with CFS meeting the Centers
of Disease Control and Prevention criteria
for CFS (6) were enrolled in this study, of
whom 3 did not complete the treatment and
were excluded from analysis. This group
included 4 males and 3 females, their mean
age was 27 years (range 16 to 29 years),and
the mean duration of CFS was 11 months.
The control group of ‘non-CFS fat i g u e ’
patients had fatigue of similar severity to
that of CFS patients, but did not otherwise
meet the definition criteria of CFS. There
were 2 males and 3 females, with a mean
age of 42 years (range 26 to 72 years) and a
median illness duration of 13 months. The
p resence of psych i at ric disord e rs we re
exclusion criteria in both the patient and
control groups (6).
The severity of the fatigue was estimated on
a scale of 0 to 33 based on Chalder’s fatigue
severity questionnaire (7). The cardiovascu-
lar reactivity was evaluated according to the
results of a 10-minute supine/30 minu t e
head-up tilt test (HUTT) (8). Dysautonomic
reactivity was recognized either when orth-
o s t atic hy p o t e n s i o n , va s o d ep ressor re a c-
tion,a cardioinhibitory reaction, or postural
tachycardia syndrome occurred on tilt, or
when a hemodynamic instability score
(HIS) > -0.98 was found. The HIS was cal-
culated according to a method recently des-
cribed by us (8). HIS values >-0.98 strong-
ly correlated with a distinctive cardiovascu-
lar reactivity in CFS, with 90.3% sensitivity
and 84.5% specificity (8-10).
The patients were off medications for at
least two weeks before entering the study.
Midodrine treatment was started, p.o. 2.5
mg twice daily in patients and controls. Two
weeks later, the HUTT was repeated. When

Fi g. 1. HIS va l u e s
b e fo re and duri n g
m i d o d rine tre at m e n t
of patients with CFS.
Normalization of the
HIS occurred in 6/7
patients.
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the card i ovascular re a c t ivity re t u rned to
n o rm a l , the dose of midodrine re m a i n e d
unchanged. When the cardiovascular reac-
tivity continued to be abnormal, the mido-
d rine dose was increased to 5 mg twice
daily. Clinical visits were scheduled at in-
tervals of 2 months. On each visit, the fa-
tigue severity score and HIS were determin-
ed. After 3 months of treatment the medica-
tion was discontinued if no improvement of
fatigue was observed. Otherwise, treatment
was continued for 6 months or longer. 
At entrance to the study, the fatigue severity
scores were similar in patients and controls:
mean 16 (range 9 to 20) in CFS and mean
17 (range 10 - 21) in controls, while the HIS
values differed: mean +4.8 (range +2.28 to
+7.03) in CFS and mean –1.69 (range –1.34
to –3.2) in controls. At 3 months of mido-
drine treatment, the HIS had returned to
normal in 6 CFS patients; the fatigue score
improved 4 to 8 weeks later. Among the
‘responders’, 2 patients discontinued mido-
drine following 6 months and one patient
fo l l owing 12 months of tre atment. Th e
fourth patient had recurrence of fatigue and
dysautonomic reactivity (HIS = +8.02) after
t e rm i n ation of midodrine tre at m e n t , bu t
improved soon after reinstitution of mido-
drine. Two patients preferred not to discon-
tinue treatment and are taking midodrine
after 12 and 10 months, respectively. All
patients feel much improved. The seventh
patient failed to improve on midodrine. As
expected, control patients, having no evi-
dence of an abnormal cardiovascular reac-
tivity, did not show any improvement in the
HIS and fatigue score. 
Midodrine treatment, directed at the auto-

nomic nervous system in CFS, results first
in cor rection of dysautonomia followed by
improvement of fatigue. This finding im-
plies that dysautonomia is pivotal in the
p at h o p hy s i o l ogy CFS, at least in a large
proportion the patients, and that manipulat-
ing the autonomic nervous system may be
effective in the treatment of CFS when the
presence of dysautonomia has been demon-
s t rat e d. The combined utilization of the
fatigue severity score and the HIS provides
complementary information that is useful
for monitoring the course of CFS as well as
a measure of response to tre atment. Th e
results of this preliminary study are encour-
aging. 
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