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BRIEF REPORT 

REVERSAL OF SCLERODERMA RENAL CRISIS FOR MORE THAN 
TWO YEARS IN A PATIENT TREATED WITH CAPTOPRIL 

LEIF B. SORENSEN, KATHRYN PAUNICKA, and MAX HARRIS 

Scleroderma renal crisis is perhaps the most 
dreaded manifestation of scleroderma. Until recently 
this complication was regarded as invariably fatal 
within 3 months after its onset. In the late 1970s 
isolated case reports suggesting that aggressive antihy- 
pertensive treatment may successfully control hyper- 
tension and lead to varying degrees of reversal of renal 
failure began to appear (1.2). However, long term 
survival is still uncommon (3-5). Eight of 9 scleroder- 
ma patients in renal crisis seen at the University of 
California Los Angeles (UCLA) Medical Center be- 
tween June 1975 and December 1978 died within an 
average of 71 days after the onset of renal crisis in 
spite of intensive therapy with all available and several 
experimental antihypertensive medications and with 
intensive dialysis (5 ) .  

The availability of captopril, a potent inhibitor 
of the angiotensin converting enzyme, represents an 
important addition to the therapeutic resources for 
patients with scleroderma renal crisis, who as a rule 
have markedly elevated levels of plasma renin activity 
(43). Several cases of successful treatment of renal 
crisis with captopril (5-10) have been tempered by 
lack of response in others (5,7,9). The clinical course 
of 7 patients with malignant hypertension and renal 
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failure treated with captopril has been reported by 
Whitman et al (7). Despite good control of blood 
pressure in all patients, only 2 of the 7 had improve- 
ment in renal function, while renal failure developed in 
5 patients, necessitating institution of dialysis treat- 
ment. Four of these 5 patients eventually died from 
complications related to dialysis and scleroderma, 
after a mean duration of followup of 73 days. The mean 
survival of 4 patients in renal crisis, treated with 
captopril at UCLA, was significantly greater than had 
been experienced before the drug’s use (5 ) ;  neverthe- 
less, 2 of the patients died, 46 and 73 days respective- 
ly, after the onset of renal crisis. 

We report here the case of a 47-year-old woman 
who experienced spectacular reversal of renal failure 
after institution of captopril treatment, and who is well 
more than 800 days later. 

Case report. The patient, a 47-year-old white 
woman, was in her usual good health until September 
1979, when she noted the insidious onset ofpolyarticu- 
lar arthralgias, tightness of the muscles of the thighs 
and calves, swelling of the proximal interphalangeal 
joints of the hands, and fatigue. Initial evaluation for 
connective tissue disease showed negative results. 

One month later she developed swelling of the 
wrists and symptoms suggesting carpal tunnel syn- 
drome; however, a median nerve conduction study 
showed normal velocity across the wrist. Her problem 
was believed to probably represent early rheumatoid 
arthritis, and treatment with high dose aspirin was 
begun. Because of poor response to aspirin, she was 
referred to the Arthritis Clinic, University of Chicago, 
where she was first seen on December 28, 1979. 
Positive findings were limited to the joints and includ- 
ed swelling of the proximal interphalangeal joints of 
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the hands and volar aspects of the wrists and squeeze 
tenderness of the metatarsophalangeal joints. She de- 
nied a history of Raynaud’s phenomenon, but com- 
plained of mild dysphagia. Laboratory findings at the 
time included negative rheumatoid factor and negative 
antinuclear antibody (ANA) and a Westergren sedi- 
mentation rate of 30 mdhour .  Esophageal manomet- 
ric measurements were within normal limits. Our 
initial impression was that the patient had early rheu- 
matoid arthritis, with possible scleroderma. 

Over the following weeks the patient developed 
non-pitting tautness of the skin over the hands and 
feet. A biopsy specimen of the skin over the dorsum of 
the left index finger showed mild thickening of connec- 
tive tissue, which was considered to be neither diag- 
nostic nor to rule out early scleroderma. One month 
after her initial visit, tight hidebound skin changes 
diagnostic of scleroderma had occurred. Laboratory 
findings at this time included hemoglobin 14.6 g d d l ,  
hematocrit 43.0%, blood urea nitrogen (BUN) 15 
mg/100 ml, creatinine 0.9 mg/100 ml, normal urinalysis 
results, and normal chest roentgenogram findings. 
Pulmonary function studies showed mild obstructive 
changes, but normal diffusing capacity of carbon mon- 
oxide. The patient was begun on a regimen of penicil- 
lamine and prednisone I0 mg every morning. Over the 
next 3 months cutaneous features of scleroderma 
rapidly progressed to involve the entire forearms, the 
legs to just below the groins, and the suprapubic region 
of the abdomen. 

On May 18, 1980 we were notified that the 
patient had experienced nausea, vomiting, and pro- 
gressively severe headache during the preceding 48 
hours. She was advised to contact the emergency 
room at Lake Forest Hospital, Lake Forest, IL. When 
blood pressure was recorded at 210/110 mm Hg and 
blumng of the disc margins was noted, she was 
admitted for overnight antihypertensive treatment. 
The next morning she was transferred to the Universi- 
ty of Chicago Hospital. 

On admission she was slightly lethargic, with a 
blood pressure of 180190 mm Hg in the supine position, 
and a pulse rate of 84 per minute. Clinical findings on 
admission included: white blood cells (WBC) 
1 1  ,500/mm3, hemoglobin 12.0 gm/dl, hematocrit 
33.9%, reticulocyte count 8.2%, platelets 91 ,000/mm3, 
numerous schistocytes shown on peripheral smear, 
total bilirubin 1.6 mg/dl (upper normal limit 1.2) with a 
direct bilirubin of 0.1 mg/dl, lactic dehydrogenase 530 
IUAiter (normal 12-55); haptoglobin 2.2 mg/dl (normal 
100-300), BUN 46 mg/dl, creatinine 3.6 mg/dl, and 

normal electrolytes. Urinalysis revealed a specific 
gravity of 1.006, I +  proteinuria, 2+ occult blood, 
absence of red blood cells and casts, and occasional 
WBChigh power field. Plasma renin activity was 82.2 
ng/ml/hour. Circulating immune complexes could not 
be detected and ANA was negative; Westergen sedi- 
mentation rate was 53 mmhour. Chest roentgenogram 
findings were normal. The ECG showed minor ST-T 
wave changes. 

While a supply of captopril (at the time an 
experimental drug) was being awaited, the patient’s 
blood pressure was reasonably well controlled with an 
antihypertensive program consisting of Aldomet 2 gm, 
Inderal 640 mg, Apresoline 300 mg, Minipress 3 mg, 
and Lasix 80 mg, given in divided daily doses. The first 
dose of captopril was given on the tenth hospital day. 
All antihypertensive drugs except Lasix were discon- 
tinued 8 hours before oral administration of 12.5 mg 
captopril. At the time of captopril ingestion, blood 
pressure was 190/95 mm Hg. Sixty minutes after the 
first dose, the blood pressure reached a nadir of 85/45 
mm Hg. Thus, the initial dose of captopril decreased 
the mean arterial blood pressure (calculated as  diastol- 
ic pressure + 113 [systolic - diastolic pressure]) by 69 
mm Hg. The second dose of captopril(25 mg). admin- 
istered 12 hours later, caused a fall of 23 mm in the 
mean arterial pressure. 

Captopril was then continued in a total daily 
dose of 50 mg, which maintained diastolic blood 
pressure at between 80 and 90 mm Hg. Commensurate 
with improvement in renal function the dose of capto- 
pril has been gradually increased, while Lasix has 
been tapered and eventually discontinued. Since Feb- 
ruary 1982, the patient has continued to take captopril 
50 mg 3 times per day as the only antihypertensive 
drug, with excellent control of blood pressure. 

The hematologic features on admission were 
indicative of microangiopathic hemolytic anemia. 
These changes resolved rapidly after control of the 
blood pressure had been achieved. Seven days after 
admission lactic dehydrogenase had fallen to 160 IU/ 
liter, and bilirubin had normalized. The platelet count 
began to rise on the second hospital day; it rose to 
297,000/mm3 on day 7 and to 482,000/mm3 1 month 
after admission. 

Figure 1 summarizes the course of renal func- 
tion. Plasma creatinine had been 0.9 mg/dl before 
clinical deterioration; it was 3.6 mg/dl at the time of 
admission for accelerated hypertension. After institu- 
tion of antihypertensive therapy, creatinine peaked at 
9.4 mg/dl on the twelfth day, but then progressively 
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Figure 1. The patient's renal function, before and after captopril 
therapy was begun in May 1980. 

fell to 1.2 mg/dl2 years after captopril had been begun. 
Creatinine clearance rose from 7.0 mYminute during 
the height of renal crisis to 67 ml/minute in June 1982. 
At no time during the course of scleroderma renal 
crisis did oliguria occur. Proteinuria ranged from 0.5 
gm to 1.7 gm per 24 hours during the first year of 
antihypertensive treatment; thereafter it fell to less 
than 0.5 g d 2 4  hours, and recently it has been as low 
as 40 mg/24 hours. Because it was anticipated that 
dialysis would be needed at some point, a Gore-Tex 
arteriovenous shunt was placed in the left forearm on 
June 5 ,  1980. However, dialysis was never performed, 
and the shunt was ligated in February 1982. 

Within the first week of antihypertensive treat- 
ment, even before substitution with captopril had 
taken place, there was subjective and objective im- 
provement of the skin which continued over the suc- 
ceeding months. Except for the skin over the distal 
two-thirds of the fingers, which remains hidebound, 
the previously involved skin has returned to a normal 
appearance. Mild flexion contractures of the fingers 
persist. 

The patient has had no serious side effects from 
captopril. The only adverse effects have been three 
episodes of skin rash. In each case the rash was 
transient and disappeared despite continued treatment 
with captopril in the usual dosage. The first rash 
appeared within 24 hours after the start of captopril 
treatment, as diffuse erythematous maculopapular le- 
sions over the trunk and extremities. The second rash, 
which was similar to the first rash, appeared 3 weeks 
later. The third rash developed 2 months after capto- 
pril therapy had begun, and had the appearance of 
erythema multiforme with scattered vesicles involving 

the abdomen, lower back, legs, shoulders, and left 
forearm. The histologic diagnosis was erythema multi- 
forme-like toxic eruption with focal upper epidermal 
cytolysis. This rash resolved rapidly with high dose 
steroid therapy administered for a few days. 

At the end of January 1982 the patient noted a 
mass in the left breast. A 1 X I-inch nodular lesion, 
surrounded by induration and peau d'orange, was felt 
in close proximity to the areola. Surgery performed on 
February 10 revealed an infiltrating ductal carcinoma 
of the breast with metastases to 9 of 44 axillary nodes. 
The therapeutic approach to the stage 11, estrogen 
receptor-positive tumor has consisted of optimal local 
treatment, administration of the antiestrogen com- 
pound tamoxifen 10 mg twice a day and adjuvant 
chemotherapy using a combination of L-phenylalanine 
mustard and 5-fluorouracil. The patient continues to 
do well with no evidence of local recurrence or meta- 
static disease. 

Discussion. The patient initially presented with 
symmetric polyarthritis which could not be distin- 
guished from early rheumatoid arthritis. Fewer than 
10% of scleroderma patients present with polyarthri- 
tis. When it is present in these patients, it is usually 
seronegative and nonerosive. Approximately 4 months 
later the patient developed classic cutaneous features 
of scleroderma, which rapidly progressed to involve 
the major portions of all four extremities. Eight 
months into her illness, with scleroderma confined 
solely to the skin, there was abrupt onset of the 
manifestations of scleroderma renal crisis, including 
hypertension, early retinoencephalopathy , microan- 
giopathic hemolytic anemia, and progressive azote- 
mia. 

Treatment with conventional antihypertensive 
drugs was begun within 3 days of the onset of symp- 
tomatic accelerated hypertension. Although the mean 
arterial blood pressure was significantly lowered by 
this treatment, wide fluctuations in blood pressure, 
accompanied by symptoms of hypertension or hypo- 
tension, could not be avoided. Captopril, in contrast, 
resulted in excellent acute and sustained control of 
blood pressure and immediate clinical improvement. 
The large reduction in mean arterial pressure after the 
initial dose of captopril conforms to the experience of 
Whitman et a1 (7), who noted a significant correlation 
between the pretreatment plasma renin activity and 
the acute response to captopril. 

Over the course of 2 years, there has been a 10- 
fold improvement in the patient's renal function, mea- 
sured by the clearance of creatinine. This degree of 
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improvement is contingent on early treatment of renal 
crisis, before vascular injury has progressed beyond 
the point of reversibility. To our knowledge, there is 
no report of scleroderma renal crisis with as favorable 
an outcome over a followup period in excess of 2 
years. 

The improvement in other manifestations of 
scleroderma, particularly the skin, cutaneous ulcer- 
ations, and Raynaud’s phenomenon, has been report- 
ed previously (7). The mechanism by which captopril 
causes improvement of the skin is not completely 
understood. In patients with high plasma renin levels, 
captopril causes a marked decrease in angiotensin 11 
levels, leading to vasodilation and decreased aldoster- 
one production. Since the converting enzyme is also 
capable of degrading bradykinin, some of captopril’s 
vasodilatory effects may be related to accumulation of 
bradykinin and prostaglandins. There is preliminary 
evidence to suggest that concomitant administration of 
prostaglandin-inhibiting drugs, such as indomethacin, 
may reduce the response to captopril (1 1). 

The development of a malignant breast tumor 2 
years into the course of scleroderma raises the ques- 
tion as to whether this event was unrelated or whether 
the malignancy developed in the setting of a preexist- 
ing connective tissue disease. The association of 
scleroderma and malignancy has recently been a sub- 
ject of two extensive reviews (12,13). Among the 
malignancies reported in scleroderma, there has been 
a predominance of lung neoplasia, particularly alveo- 
lar cell carcinoma, which may develop on top of 
chronic fibrosing changes in the lungs. The incidence 
of associated tumors may be more common in sclero- 
derma than previously thought (12,13). It has been 
suggested that the development of any tumor, whether 
in the lung or elsewhere, may be causally related to 
irreversible and chronic sclerosing changes in the 
involved organs. 

The reported case illustrates the gratifying re- 
sponse that may be obtained in scleroderma renal 
crisis by early administration of captopril, before the 
occurrence of irreversible vascular changes in the 
kidneys. 

Addendum. The patient was seen again on February 
28, 1983, and was still doing well at that time. Plasma 
creatinine was 1.2 mg/dl; creatinine clearance was 79 mY 
minute. 
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