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Case Report

Introduction

Mixed connective tissue disease (MCTD) is an uncommon 
rheumatological overlap syndrome with features of systemic 
lupus erythematous, scleroderma (SSc), and polymyositis. 
MCTD is distinguished from other overlap syndromes in that 
it has positive anti-RNP antibodies.1 The current standard of 
care recommends corticosteroids to control signs and symp-
toms of MCTD, as there is no cure.2 Major organ involve-
ment may require high doses of corticosteroids and cytotoxic 
agents such as cyclophosphamide.2 Medications are pre-
scribed to achieve presenting symptom control.

Scleroderma renal crisis (SRC) is an infrequent (seen in 
5% to 10% of patients with SSc) but severe complication that 
rarely can occur in MCTD.2 It commonly presents with 
accelerated hypertension, signs of hypertensive emergency, 
microangiopathic hemolytic anemia (MAHA), and rapidly 
progressive oliguric renal failure. Poor outcomes can be pre-
dicted with skin scores ≥20, diffuse cutaneous scleroderma 
(dcSSc), cardiac involvement, and patients who present in 
renal crisis with normotensive blood pressures.3 The current 

standard of care recommends aggressive blood pressure con-
trol with an angiotensin esterase inhibitor (ACEi) as the first-
line agent in SRC as it has shown a >60% reduction in 
mortality.3 Angiotensin receptor blockers have not been 
proven as effective as ACEi. Furthermore, no proven benefit 
is seen with using ACEi and angiotensin receptor blockers 
prophylactically and its use is usually associated with poorer 
renal outcomes.3

We present a rare case of a patient with MCTD compli-
cated by SRC with multiple poor prognostic indicators (nor-
motensive, cardiac involvement, dcSSc, and skin score >20). 
We expanded our treatment to address each clinical sign 
independently, as the patient’s condition was deteriorating 
despite adhering to the standard of care, and our patient made 
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a rapid renal recovery back to her normal baseline within 3 
months.

Case Report

A 50-year-old Filipino woman with a past medical history of 
MCTD, diagnosed 7 years prior, presented to the emergency 
department with complaints of shortness of breath, chest pain 
with a “bubble” like sensation, and diaphoresis with minimal 
exertion. She also had positive Raynaud’s phenomenon. Ten 
days prior she went to the emergency department for self- 
limited shortness of breath at which time her creatinine (CRE) 
was 0.8 mg/dL. Two months prior she was started on hydroxy-
chloroquine 400 mg/day and prednisone 60 mg/day for a 
MCTD flare that manifested as muscle weakness. Her other 
home medications were amlodipine 5 mg/day, aspirin 81 mg/
day, topical nitroglycerin to fingers 6 times/day as needed, 
alendronate 70 mg/week, and calcium carbonate/vitamin D

3
 

daily. She has never smoked, never used illicit drugs, and 
denies consumption of alcoholic beverages.

The patient’s vital signs were unremarkable with a blood 
pressure reading of 116/80 mm Hg. Physical examination 
was remarkable for mild distress, a systolic murmur, crackles 
to mid lung fields, and a blanchable maculopapular rash on 
the chest.

Complete blood count reveled a leukocyte count of 9.1/mm3 
and a platelet count of 205 000/mm3. Hemoglobin was 8.3 g/dL. 
Biochemical investigations were remarkable for elevated serum 
urea (53 mg/dL) and CRE (4.3 mg/dL). Liver enzyme tests 
revealed a total bilirubin of 1.5 mg/dL, an alanine transaminase 
level of 70 IU/L, and an alkaline phosphatase level of 124 IU/L. 
Serum lactate dehydrogenase was 343 U/L, and serum hapto-
globin was 38 mg/dL (ref 30-200 mg/dL). Urine analysis 
revealed ++protein, ++white blood cells, 10 to 20 RBC/hpf (red 
blood cells per high-power filed), and granular casts. Urine 
microscopy was not done due to suspected diagnosis being 
MCTD flare. Her spot urine protein to creatinine ratio was 0.8 g/
day. Her autoimmune workup was positive for speckled anti-
nuclear antibody (1 in 2560), anti-RNP-topoisomerase I and 
-Smith antibodies. Complements C3 and C4 were decreased (39 
and 7 mg/dL, respectively). Anti–double stranded DNA, -Scl 
70, -JO1, -SS-A, -SS-B, and -centromere antibodies were nega-
tive. Cytoplasmic-staining (C)-ANCA and perinuclear-staining 
(P)-ANCA were both negative.

Abdominal ultrasound revealed gallbladder wall thicken-
ing. Computed tomography of the chest without contrast 
showed fibrotic inflammatory changes in the posterior basal 
segments, bronchial thickening with infiltrates suggestive  
of bronchopneumonia, an enlarged pulmonary artery, and 
moderate sized pleural effusions (right greater than left). 
Echocardiography showed an ejection fraction of 55%, a 
pulmonary artery pressure of 26 mm Hg, and a moderate 
sized pericardial effusion.

The patient was diagnosed with a MCTD flare, renal fail-
ure, and pneumonia. Hydroxychloroquine was discontinued. 

She was started on nifedipine, for worsening Raynaud’s phe-
nomenon, methylprednisone 500 mg intravenous daily, van-
comycin, and pipercillin/tazobactram. Her CRE continued to 
deteriorate (5.2 mg/dL), and her blood pressure continued to 
rise to 150/90 mm Hg. She was sent for a kidney biopsy. On 
day 4 methylprednisone was discontinued (for concern of 
precipitating SRC) and captopril (titrated to maximum dose 
within 72 hours) was started. On day 6 the patient developed 
oliguria and signs of hypervolemia. Hemodialysis was initi-
ated every other day for a total of 6 sessions. The renal biopsy 
showed 9 available glomeruli with rare intraglomerular 
thrombi, moderately thickened vessels without onion skin-
ning proliferation, or mucoid changes in their walls. No 
hypercellularity, necrosis, or crescent formation was seen. 
None of the glomeruli were globally sclerotic. One glomeru-
lus had a thrombus within an afferent arteriole at the hilum 
(Figure 1). Multiple red cell casts within tubular lumina were 
noted with mild interstitial fibrosis. The tubules were dilated 
with flattening of the tubular epithelial cells, suggestive of 
marked acute tubular injury. Immunofluorescence micros-
copy revealed no deposition of IgG, IgA, IgM, C3, and C1q. 
There was no evidence of SRC or other forms of hemolytic-
uremic syndrome (HUS)-type thrombotic microangiopathy. 
The findings of intraglomeruli thrombi were most compati-
ble with thrombotic thrombocytopenia (TTP).

On day 8 the patient became acutely altered. Her com-
plete blood count reveled a platelet count of 80/mm3 and 
hemoglobin level of 5.8 g/dL. Laboratory data revealed an 
elevated lactic acid dehydrogenase level of 466 U/L and a 

Figure 1. Light microscopy of kidney section stained with 
hematoxylin-eosin. The glomeruli display rare thrombi within 
capillary lumens and one has a thrombus within an afferent 
arteriole at the hilum (red arrow). A hyperplastic small vessel 
with narrowing of the tubular lumen is present (blue arrow). 
There is evidence of acute tubular injury with the dilation and 
flattening of the tubular epithelial cells (green arrow).
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decreased haptoglobin level of <10 mg/dL. Complements C3 
and C4 were both still decreased (42 and 6 mg/dL, respec-
tively), and serum cardiolipin IgG was positive. A peripheral 
smear revealed fragmented red blood cells and anisocytosis. 
She was transfused multiple units of packed red blood cells 
without improvement. Due to the worsening MAHA along 
with the aforementioned presentation she was started on 
plasma exchange (using thawed plasma at 1.0 volume 
exchanges) for presumed thrombotic thrombocytopenia. On 
day 9 laboratory values for ADAMT-13 and atypical HUS 
(aHUS) were drawn and sent out. Methylprednisone 500 mg 
intravenous daily and mycophenolate at 1000 mg twice daily 
(chosen over cyclophosphamide due to lack of crescents, 
pauci-immune glomerulonephritis, and necrotizing inflam-
mation on renal biopsy) were added to further control the 
MCTD flare. Treatment with eculizumab was considered but 
the patient refused. Daily pulse dose steroids at 500 mg was 
restarted with plasma exchange and continued (total of 6 
exchanges received) until day 11. There was minimal 
response of a rise in platelets to plasma exchange with a 
count of 79/mm3 after her last treatment. Her last hemodialy-
sis received was on day 13 at which time her CRE was 4.8 
mg/dL. Over the month of hospitalization her serum CRE 
and urine output continued to improve and she was dis-
charged with a CRE of 1.7 mg/dL and platelet count of 273/
mm3. Her discharge medications were mycophenolate 500 
mg twice daily, nifedipine extended release 60 mg/day, and 
lisinopril 20 mg/day. She was seen in clinic 6 weeks later, 
and her serum CRE had returned to 0.8 mg/dL. ADAMTS-13 
activity later resulted as 67%, but was drawn after first 
plasma exchange session. The complement serologies for 
aHUS were sent to an outside speciality lab for processing, 
but the blood work was not resulted to improper collection.

Discussion

MCTD with features of SRC is not commonly reported. 
From the previous 7 case reports worldwide on MCTD and 
SRC gathered, 3/7 cases became hemodialysis dependent 
and 4/7 cases responded to ACEi therapy (Table 1). A rare 
case of SRC in MCTD with pulmonary involvement was 
reported by Celikbilek et al,4 which differed from the previ-
ous 5 cases, in that this patient responded to a multidrug 
approach with enalapril, steroids, and immunosuppression 
medications versus enalapril alone. Our patient was rapidly 
declining despite being on an ACEi and high-dose 
corticosteroids.

SRC can be precipitated by anemia, high blood pressure, 
cardiac events, cyclosporine initiation, or withdrawal, as 
well as high-dose steroids (greater than 15 mg/kg/day), 
which is thought to be due to the inhibition of prostacyclin 
production, which increases angiotensin converting enzyme 
activity, thus contributing to the development of SRC. Our 
patient had received high-dose steroids but worsening renal 
function was observed prior to use.

The overall biochemical picture in a patient with SRC is 
that of a thrombotic microangiopathic process. Laboratory 
findings in patients with SRC that may be observed include 
elevated plasma CRE (96%), MAHA (60%), and thrombocy-
topenia (50%).5 Urinalysis usually shows hematuria, protein-
uria, and granular casts on microscopy.

Renal biopsies are not indicated in SRC, but are usually 
done to exclude other etiologies of renal failure when doubt 
exists.

In SRC, similar to malignant hypertension, primary small 
vessel thrombi (65%) usually predominate over glomerular 
thrombi (18%), in contrast to HUS and TTP.5 As the disease 
course varies the histological manifestations vary accord-
ingly. Intimal accumulations of myxoid material, thrombo-
sis, and/or fibrinoid necrosis are signs of early vascular 
changes.5 Onion-skin like lesions, which result from fibro-
intimal sclerosis with adventitial fibrosis, develop later in the 
course of SRC.5 When the disease reaches chronic stages, 
glomerular changes can vary from double contour and tram 
tracking to ischemic glomerular collapse.5 Although chronic 
changes of SRC and systemic sclerosis without SRC are dif-
ficult to differentiate on biopsy, patients with systemic scle-
rosis did not develop end-stage renal disease, which was 
reported over a mean follow-up of 10 years by Steen et al.6 
This suggests that patients with SSc should be carefully eval-
uated for non-SSc causes of kidney disease. Approximately 
61% of SRC patients have good outcomes when hyperten-
sion is aggressively controlled with ACE inhibitors.7

There are diagnostic difficulties differentiating among the 
other causes of thrombotic microangiopathy in MCTD. Such 
as in the case of our patient, TTP and aHUS became part of 
our differential diagnoses due to the lack of response to 
ACEi, worsening MAHA, change in mental status, and rapid 
decline in renal function. The high clinical suspicion for TTP 
or aHUS warrants early initiation with plasma exchange, 
which is life saving, without the luxury of an ADAMT-13 
level or specific complement assays, respectively. It is of 
interest to note, although the findings of a normal 
ADAMTS-13 does not support the diagnosis of TTP, rare 
cases have been reported of MCTD complicated by TTP with 
normal ADAMTS-13 levels.8 Whereas plasma exchange is 
contraindicated with pure SRC, due to the possibility of a 
bradykinin mediated reaction resulting in severe hypoten-
sion, which is treated with the initiation of ACEi and strict 
blood pressure control.

It is worth mentioning that there is increasing evidence 
for the role of antibody-mediated injury in SSc/SRC. For 
one, particular clinical features have been found to be associ-
ated with disease-specific serum autoantibodies.9 Second, a 
select group of patients with SRC have been found to have 
anti-endothelial antibodies and increased expression of 
endothelin-1/endothelin-B10; endothelin overexpression has 
been discovered in antibody-mediated rejection in allograft 
kidneys.11 Last, several SRC kidney samples were found to 
have antiglobulin antibodies.12
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Conclusion

Normotensive SRC is a rare manifestation of MCTD with a 
poor outcome. The patient in our case worsened with con-
ventional therapy for SRC and MCTD. Plasma exchange 
was initiated for a suspicion of superimposed TTP due to 
lack of response to treatment, worsening MAHA with throm-
bocytopenia, and change in mental status. Mycophenolate 
was initiated in addition to corticosteroids to control the 
underlying autoimmune disease. In light of all the poor prog-
nostic indicators our patient made a full renal recovery in 3 
months. Consideration should be given to controlling MCTD 
more aggressively, and the possibility that plasma exchange 
may have played a role.
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