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This paper reports the first definite case of systemic lupus erythematosus (SLE) with
acute symptomatic orthostatic hypotension in a young woman. She was admitted for a flare-
up of lupus. Serial examination revealed hypokalemic distal (type I) renal tubular acidosis.
The treatment was complicated by acute symptomatic orthostatic hypotension, which did not
improve following the correction of the patient’s metabolic acidosis and hypokalemia.
Magnetic resonance imaging provided no specific findings. However, magnetic resonance
spectroscopy of the brain revealed a decrease in the N-acetylaspartate/Creatine (NAA/Cr)
ratio of putamen. Finally, the patient’s orthostatic hypotension recovered after corticosteroid
treatment. Therefore, the authors suggest that, excluding the hypokalemia, metabolic acido-
sis, and peripheral causes of orthostatic hypotension, causes involving the central nervous
system should be considered in patients with SLE. (Chang Gung Med J 2006;29(4
Suppl):97-102)
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Orthostatic hypotension is defined as the reduc-
tion in systolic blood pressure by at least 20

mmHg or in diastolic blood pressure by at least 10
mmHg within three minutes of standing in an upright
posture.(1) It is not a disease but a combination of var-
ious medical conditions, including intravascular vol-
ume depletion, cardiovascular and endocrine-meta-
bolic diseases and some neurological disorders asso-
ciated with autonomic dysfunction. Hoyle first
reported acute autonomic neuropathy in a patient
with systemic lupus erythematosus (SLE).(2) Much
more attention has been paid to the autonomic func-
tion of this patient group in the last 15 years.(3-6)

Although the exact mechanism of autonomic dys-
function remains unclear, the prevalence of abnormal
test results of cardiovascular autonomic function is
high, ranging from 40 to 90%.(3-6) However, the
prevalence of symptoms related to such results is

low. This discrepancy probably follows from hetero-
geneity in the studied patient population and the cri-
teria for a positive test result. Reports on acute
reversible cases are very rare. A case of SLE pre-
sented with acute onset of orthostatic hypotension
and mild cognitive dysfunction, which was reversed
by corticosteroids, is reported here. Magnetic reso-
nance imaging/magnetic resonance spectroscopy
(MRI/MRS) of the patient’s brain is also reported.

CASE REPORT

A 29-year-old female was admitted to our hos-
pital on July 18, 2002 for intermittent fever. SLE
according to the ACR 1997 revised criteria, was
diagnosed five years earlier. And Nephrocalcinosis
with renal tubular acidosis was detected two years
prior admission to Chung Gung Hospital.
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Prednisolone (5 mg/day), bicarbonate, and potassium
chloride were prescribed irregularly and the patient
appeared to be well without further discomfort.

The patient had suffered an acute onset of inter-
mittent fever with chills three weeks prior to admis-
sion. A tongue ulcer was noted without any other
discomfort related to diseases of lupus. The serum
titer of anti-nuclear antibody (ANA) was high
(1:640, homogeneous pattern and 1:1280, speckled
pattern) with decreased serum complement levels.
Before presenting herself at our emergency depart-
ment on July 16 she complained of a persistent fever
and felt dizzy at rest and more severely so while
changing position. She also complained of forgetful-
ness and difficulty in thinking. Blood culture results,
on file from a previous hospital treatment prior to
admission, were negative. Urine protein was positive
at that time.

On physical examination at our hospital, body
temperature was 40°C, her heart rate was 150/min,
and her blood pressure (BP) was 86/56 mm Hg. She
was clear-minded and oriented with mild hair loss. A
painful ulcer was noted on the left lateral aspect of
her tongue. Her right knee was slightly swelled with
localized heat and redness. Neurological and cogni-
tive function evaluations showed a decreased capaci-
ty for immediate memory without focal neurological
signs. Laboratory evaluation revealed mild anemia
(hemoglobin 11.1 mg/dL) and the patient’s leukocyte
count was 4500/mm3 with myelocyte 1%, band 1%,
segment 84%, lymphocyte 10%, atypical lymphocyte
3% and monocyte 1%. Her platelet count, activated
partial thromboplastin time, renal and liver functions
were normal. Her urine protein was 1.27 g/day. Her
C3 was 35.90 mg/dL (73-134) and C4 was < 5.13
mg/dL (18.2-45.5). Her anti-cardiolipin antibodies
were negative for both IgG and IgM class. IgM for
HSV and CMV were positive, but EB-VCA IgM was
negative. Her CRP was < 5 mg/L (< 3.20). Renal
echography and KUB revealed nephrocalcinosis.
Follow-up biochemistry showed normal anion gap
metabolic acidosis (anion gap [AG] 8.2) and mild
hypokalemia (3.0 mEq/L [3.0-4.8]). Her urine AG
was positive (13 mEq/L), and her urine osmotic gap
was -9.82 mOsm/L. A sodium bicarbonate loading
test was conducted and the fraction excretion of
bicarbonate was 1.93%. These results supported the
diagnosis of hypokalemic distal type (type I) renal
tubular acidosis with low net distal H+ secretion. H+-

ATPase pump defects of collecting tubules were
diagnosed by low urine pCO2 (< 50 mmHg) and high
urine pH (> 6.0).

Cefazolin and gentamicin were given for any
bacterial infection after admission. No growth was
observed on blood cultures and the patient’s urine
culture count was less than 1000 colonies.
Antibiotics were discontinued after seven days.
Hydrocortisone, 200 mg/day, was given parenterally
from July 17. The fever subsided one day after the
patient began the course of steroids. The steroid was
tapered to 20 mg/day of prednisolone five days after
admission. Hydroxychloroquine, 200 mg/qd, was
also prescribed. The patient’s condition improved
greatly and she was prepared for discharge.

However, a sudden onset of dizziness on getting
up from the bed with generalized weakness occurred
on the morning of July 26. It was followed by chills
and a fever (39°C). The patient’s temperature
dropped to 37.2°C in the evening of the same day.
Her heart rate was 109/min; her BP was 80/53
mmHg. She looked tired, in acute distress and in a
euvolemic state. She was neither pale nor icteric. Her
pupils were oval and symmetrically responsive to
light. Malar rash was present on her face. Multiple
painful shallow ulcers and oral thrush were on her
tongue. Her neck was supple and no lymphadenopa-
thy was detected. Neither tenderness nor swelling of
her joints was observed. Her leukocyte count became
15,700/mm3 with band 3%, segment 93.5%, lympho-
cyte 0% and monocyte 3.5%. Her biochemical data
were normal.

Prednisolone was continued at 20 mg/day.
Cefazolin and gentamicin were administered again to
treat possible nosocomial infection. Drug eruption
was noted on the third day, so the antibiotics were
changed to oral Ciprofloxacin 250 mg q12h, which
was discontinued four days later when all blood cul-
tures were negative. Intravenous fluid was supplied
during these days (normal saline 2 liters with 40
mEq KCl per day). The patient had low BP during
this period with persistent severe dizziness (lasting
for more than one hour) after changing position,
despite parenteral fluid and potassium supply. Table
1 lists her BP and pulse rate associated with orthosta-
tic changes, according to the method of Ewing.(7)

Systolic BP fell significantly on August 1st but dif-
fered only a little on August 13. Bicarbonate, 21.7
mEq/day, and potassium chloride, 75 mEq/day, were
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prescribed for her renal tubular acidosis. The dizzi-
ness did not improve two days following supplement
and so the prednisolone dose was increased to 45
mg/day from August 7.

Her symptoms of forgetfulness and difficulty in
thinking persisted during this period, hypothalamus
and brain stem lesions were then suspected; these
would interfere with the autonomic regulation and
thus cause dizziness and orthostatic hypotension.
MRI/MRS were conducted on August 10 after the
prednisolone dose was increased. No gross anatomic
abnormality was found but the patient’s N-acetylas-
partate/Creatine (NAA/Cr) ratio of putamen was low

(Fig. 1). Minimal dizziness occurred when standing
for more than 30 minutes five days following the
increase in the prednisolone dose. The patient was
discharged in a stable condition and followed up reg-
ularly at our outpatient department. No significant
orthostatic change in blood pressure was observed on
December 12 at the outpatient clinic.

DISCUSSION

In short, our patient was admitted for a flare of
lupus with fever, forgetfulness, dizziness aggravated
by postural change and hypotension. Hydrocortisone
200 mg/day was given after admission. Her symp-
toms improved, steroid treatment was tapered to
prednisolone 20 mg/day on July 22. Four days later,
her fever flared with malar rash, and hypotension.
She did not have volume depletion or sources of
infection. Her dizziness persisted despite supportive
care. The dose of prednisolone was increased to 45
mg/day on August 7, and she recovered from dizzi-
ness. The patient was discharged on August 14.

Table 1. Changes of Blood Pressure and Pulse Rate on Standing

SBP (mmHg) DBP (mmHg) PR (rates per minute)

Aug 01 -18 -10 +20
Aug 08 -10 -2 +6
Aug 13 -3 +6 -6

*Abbreviations: SBP: systolic blood pressure; DBP: diastolic
blood pressure; and PR: pulse rate.

Fig. 1 Magnetic resonance image (A) and magnetic resonance spectroscopy (B) of the patient. (A) No specific abnormal findings
in the T2 weighted image. (B) Decreased NAA/Cr ratio in right putamen (48.73/45.45 = 1.07) and in left putamen (29.58/36.43 =
0.81, not shown here). Normal range of NAA/Cr ratio in putamen is around 1.5-2.0. NAA: N-acetylaspartate; Cr: creatine; Ch:
choline.
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Prednisolone was tapered to 30 mg/day on August
23. She has not had orthostatic hypotension since
then.

An acute autonomic disorder is characterized by
severe sympathetic and parasympathetic impairment
with preservation of somatic motor and sensory
function. In the case reported here, the patient only
had orthostatic hypotension without other autonomic
involvement, such as pupillary, sweating, urinary and
gastrointestinal symptoms. The most common cause
of orthostatic hypotension is dehydration, medica-
tion, hypokalemia, anemia and other underlying sys-
temic disease like diabetes mellitus, alcoholism and
uremia. Our patient had long-standing type I RTA
with obvious nephrocalcinosis. She did not take any
medication causing her symptoms and her hemoglo-
bin was 11 g/dL for a long period. Her serum potas-
sium was near the lower limit of the reference range
(3.0 mEq/L) when the symptoms began. However,
the severity of the dizziness did not improve after
parenteral fluid and potassium supply. Thus,
hypokalemia was not the cause of orthostatic
hypotension.

The initial low blood pressure (86/56 mmHg)
may be attributed to the recent herpes simplex virus
(HSV), cytomegalovirus (CMV) infection and a
flare-up of SLE. Her blood pressure became stable
and her fever subsided after supportive care and par-
enteral hydrocortisone. Although HSV infection is
associated with acute autonomic neuropathy with
orthostatic hypotension and transient peripheral
somatic neuropathy in a 13-year-old girl,(8) no symp-
toms were present in this case to suggest peripheral
neuropathy and active HSV infection was not sup-
ported by the clinical course.

Blood pressure during postural change was reg-
ulated mainly by the sympathetic system and the
vasomotor center in the brain stem. The heart rate
response in our patient to standing up was preserved,
possibly indicating a normal parasympathetic
response. However, the patient’s arterial pressure and
heart rate response to the Valsalva maneuver, dias-
tolic pressure during handgrip and detailed heart rate
response to standing in a 30:15 ratio were not evalu-
ated, making comparison between the sympathetic
and parasympathetic systems difficult.

Generally, definite brain lesions revealed by
MRI are unrelated to autonomic disorders, except for
such lesions of multiple system atrophy (MSA) and

Parkinsonism, although the regulatory center of the
sympathetic system is know to be located in the
hypothalamus with a pathway toward the medulla.
Forgetfulness and difficulty in thinking, which are
common symptoms of neuropsychiatric involvement,
combined with orthostatic hypotension in our patient
may indicate a high probability of lesions in the cen-
tral nervous system. The MRI was normal in our
patient and the only finding was a decrease NAA/Cr
ratio in putamen as revealed by MRS. No evidence
of MSA was revealed by MRI, and a lack of rigidity
or clinical movement disorder excluded the possibili-
ty of MSA or Parkinsonism. The changes in MRS
may indicate neuron loss in putamen, and were per-
haps evidence of neuropsychiatric SLE, which may
have yielded the non-specific changes in image stud-
ies.(9) A significant decrease in NAA/Cr ratio in
frontal and parieto-occipital white matter is noted in
cases with SLE compared to a healthy control.(10)

Furthermore, the decrease of NAA/Cr ratio in the
basal ganglia correlated with the severity of the neu-
ropsychiatric symptoms.(11) In addition, earlier or sub-
tler neuron damage may occur in the sympathetic
integrating center, but may not be evident in current
image modalities. Also, the findings of the MRS in
this patient may be secondary to persistent (orthosta-
tic) hypotension in this watershed region, including
for example, the hippocampus, basal ganglia (puta-
men), thalamus and hypothalamus.(12)

The exact mechanism of the autonomic dysfunc-
tion in SLE was unclear. However, an immunologi-
cal mechanism may be responsible. Autoantibodies
to autonomic nervous structures have been found
earlier.(6) Thrombosis, or vasculitis may also partici-
pate. No significant association has been found
between anti-cardiolipin antibodies and autonomic
neuropathy, although a large proportion of patients
have suffered an increased level of anti-cardiolipin
antibodies.(3) Furthermore, central pathways of the
autonomic system have been speculated to be
involved in acute autonomic disorders.(2,4) In particu-
lar, our patient’s dizziness and orthostatic hypoten-
sion improved after the dose of prednisolone was
increased. Other than anti-inflammatory effect, pred-
nisolone also has some mineralocorticoid effect.
However, mineralocorticoid effect could not fully
explain why it took four days to make the symptoms
of lupus and orthostatic hypotension still occurring
but rapidly improving to a dosage increase in only
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one day, and did not recur after prednisolone was
decreased to 30 mg/day. The anti-inflammatory
effect, other than mineralocorticoid effect, of gluco-
corticoid may play an important role. Hence, possi-
ble vasculitis could not be ruled out, and immune-
complex deposition may be another possibility.(9)

In summary, a lupus patient with acute orthosta-
tic hypotension and a decrease NAA/Cr ratio
revealed by the MRS is reported here. Whether this
is a primary or secondary phenomenon remains to be
determined. Nevertheless, this is the first case report
of acute reversible hypotension in a patient with
established systemic lupus, and thus differs from the
report in which the ACR criteria of SLE were not
met.(2) This case suggests that acute orthostatic
hypotension may be a novel manifestation of neu-
ropsychiatric lupus.
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