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Male, 45-year-old
Systemic sclerosis sine scleroderma
Hypertension e renal failure ¢ shortness of breath

Nephrology ¢ Rheumatology

Rare disease

The diagnosis of systemic sclerosis sine scleroderma (ssSSc) with renal crisis is difficult because of its unusu-
al presentation and rarity.

A 45-year-old man presented to the Emergency Department with worsening nausea, vomiting, and exertion-
al dyspnea for 3 weeks. Initial examination showed blood pressure 182/108 mmHg without skin thickening or
other skin manifestations. Laboratory investigations showed serum creatinine level 21.73 mg/dL and diffuse
airspace opacities on chest radiography. He was admitted to the intensive care unit and started on emergent
hemodialysis. He was anemic and became gradually hypoxic, requiring supplemental oxygen. Computed to-
mography of the chest showed bilateral infiltrates. Antinuclear antibodies (ANA) were positive for centromere
pattern with titer of 320. Antineutrophil cytoplasmic antibodies and antiglomerular basement membrane an-
tibodies were negative. He was started on therapeutic plasmapheresis (TP) and captopril, which resulted in
significant improvement of respiratory symptoms. The kidney biopsy revealed thrombotic microangiopathy.
Anticentromere, anti-Scl-70, and antiribonucleic acid polymerase Ill antibodies, drawn after 4 sessions of TP,
were not detected.

Here we report a rare case of ssSSc with renal crisis in a patient who presented with acute renal failure requir-
ing hemodialysis and suspected pulmonary hemorrhage. Clinical improvement was achieved by TP and angio-
tensin-converting enzyme inhibitor. The diagnosis of ssSSc was difficult and required an ANA pattern and kid-
ney biopsy.

Acute Kidney Injury ¢ Scleroderma, Diffuse ¢ Scleroderma, Limited ¢ Systemic Vasculitis ¢
Thrombotic Microangiopathies

https://www.amjcaserep.com/abstract/index/idArt/927030
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Background

Systemic sclerosis (SSc) can be classified into limited systemic
sclerosis (cSSc), diffuse systemic sclerosis (dsSSc), and systemic
sclerosis sine scleroderma (ssSSc), depending on the extension
of skin involvement [1]. In general, lcSSc refers to patients with
fibrosis of the skin in the acral parts of the body, such as the
face and distal extremities. It carries the best prognosis, with
10-year survival over 90% [2]. Patients with dsSSc have poorer
prognosis due to rapid progression of skin thickening and vis-
ceral involvement, with a 10-year survival rate of 65-82% [2].
The heart, lungs, liver, gastrointestinal tract, and kidneys, as well
as central or peripheral nervous system, can be affected. ssSSc
is defined by isolated organ involvement in the absence of skin
fibrosis. It is a rare form, accounting for less than 5% of SSc [1].

Renal involvement in ssSSc can present in 2 different forms:
scleroderma renal crisis (SRC) and chronic form. SRC is char-
acterized by acute-onset hypertension and rapid progression
of acute kidney injury (AKI). It is a serious complication of SSc
and carries significant morbidity and mortality [3]. There are
increasing numbers of reported patients with renal crisis with-
out skin involvement in the literature [4-7]. In the absence of
skin manifestations and autoantibodies, ssSSc with renal crisis
is difficult to diagnose on initial presentation. Here, we present
a case-based review of the literature of ssSSc with renal crisis
and a patient who presented with a clinical picture of pulmo-
nary-renal syndrome. The aim of this article is to remind clini-
cians of ssSSc when considering the differential diagnoses of
pulmonary-renal syndrome.

Case Report

A 45-year-old man with a past medical history of essential
hypertension for 3 years, not requiring any medications, pre-
sented to the Emergency Department with worsening nausea
and vomiting for 3 weeks. The patient stated feeling nauseous
every day, and vomited after drinking juices or sodas. He had
been tolerating solid meals without complaints. Additionally,
the patient had progressive exertional dyspnea when walking
around the house or walking upstairs. He reported orthopnea
and bilateral pedal edema. He denied smoking, alcohol use,
or illicit drug use. Family history was notable for systemic lu-
pus erythematosus in his aunt, and diabetes in his mother.
Initial vital signs showed body temperature 36.6°C, heart rate
95 beats/min, respiratory rate 19 breaths/min, blood pres-
sure 182/108 mmHg, and oxygen saturation 99% on room
air. Physical examination was significant for mild jugular ve-
nous dilation, fine crackles in both lungs, and 1+ pitting ede-
ma bilaterally. The skin appeared normal with modified Rodnan
score [8] of zero without nail changes, sclerodactyly, telangi-
ectasia, or Raynaud’s phenomena.
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Complete blood count showed white blood cell count 16 700/L,
hemoglobin 9.2 g/dL, hematocrit 26.5%, platelet count 194
000/pL. Comprehensive metabolic panel showed serum sodi-
um 117 mEg/L, serum potassium 3.3 mEq/L, serum chloride
68 mEq/L, serum bicarbonate 17.7 mEq/L, serum creatinine
21.73 mg/dL (repeated), blood urea nitrogen (BUN) 169 mg/dL,
serum magnesium 2.1 mg/dL, serum calcium 7.9 mg/dL, serum
phosphate 11.7 mg/dL, aspartate aminotransferase 23 U/L, al-
anine aminotransferase 20 U/L, serum lipase 8 U/L, B-type na-
triuretic peptide 9016 pg/mL, troponin | 0.54 ng/mL, lactate
dehydrogenase 536 U/L. Urinalysis showed clear, light-yellow
urine, specific gravity 1.006, pH 6.0, 1+ occult blood, 2+ pro-
tein, urine white blood cells 0-5, urine red blood cell 0-5. Urine
drug screen was unremarkable. Chest radiograph showed dif-
fuse airspace opacities (Figure 1). Serum procalcitonin was el-
evated at 3.22 ng/mL. Real-time polymerase chain reaction
(RT-PCR) for severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) from a nasopharyngeal swab was negative.
Electrocardiography revealed no abnormalities. An ultrasono-
graph of the kidneys showed normal sizes (right 9.6x4.9x5.2
cm; left 8.9x3.6x4.3 cm) with bilateral increased echogenicity.

He was admitted to the intensive care unit because of hyperten-
sive emergency with AKI for blood pressure control with nitro-
glycerin infusion. He remained anuric without improvement in
serum creatinine level and BUN despite adequate intravenous
fluid hydration. Thus, the patient was started on hemodialysis.
Intravenous antibiotics were also initiated to cover communi-
ty-acquired pneumonia. His echocardiography showed mod-
erate concentric left ventricular hypertrophy with an ejection
fraction 55-60%. No regional wall motion abnormality or val-
vular dysfunction was seen. He underwent 5 sessions of he-
modialysis, each with negative ultrafiltration and was deemed
hemodialysis dependent by the nephrologist. His hemodialysis
was resumed 3 times a week. His blood pressure was difficult
to control with 5 different oral medications. His oxygenation,
however, did not improve with treatment. Intravenous anti-
biotics were escalated to cover hospital-acquired pneumonia,
although the blood cultures showed no growth. The patient
became gradually hypoxic with increased oxygen requirement
from room air to 6 liters via nasal cannula. Computed tomogra-
phy of the chest showed bilateral pulmonary infiltrates, most
notable in the mid- to upper lung fields without evidence of
acute pulmonary embolism (Figure 2). The need for bronchos-
copy was discussed; however, the patient did not consent to
proceed because of its risk of intubation. His hemoglobin lev-
el dropped from 9.2 g/dL to 6.5 g/dL over a few days with-
out overt external bleeding. Peripheral blood smear revealed
1+schistocytosis, 1+poikilocytosis, 2+polychromasia, 2+aniso-
cytosis and 2+hypochromasia. He was transfused with a to-
tal of 2 units of packed red blood cells. A repeated RT-PCR for
SARS-CoV-2 was negative for the second time.
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Figure 1. Chest radiography on admission. Diffuse airspace
opacities are noted.

Table 1 summarizes the findings of rheumatological investi-
gations. Antinuclear antibody (ANA) staining at a titer of 320
is notable for centromere pattern. Antineutrophil cytoplasmic
antibodies were negative. Human immunodeficiency virus-1
and -2 antigen/antibody, hepatitis B virus surface antigen/
core antibody, and hepatis C virus antibody were all negative.

The patient underwent a kidney biopsy that revealed severe
arterial intimal fibrosis, mucoid intimal edema, intraluminal
thrombi, arteriolar hyalinosis, moderate tubular atrophy, and
interstitial fibrosis. Only 1 glomerulus was globally sclerot-
ic. Other glomeruli displayed ischemic changes and mesan-
giolysis with focal sclerosing features. There was no evidence
of fibrinoid necrosis or acute/cellular crescent formation.
Immunofluorescent staining for immunoglobulin (Ig)G, IgM,
IgA, C3, C1q, albumin, fibrinogen, and kappa and lambda light
chains were all negative. Overall, the final result of kidney bi-
opsy suggested a pathological picture of thrombotic microan-
giopathy (TMA) commonly seen in accelerated hypertension,

Figure 2. (A-L) Computed tomography of the chest that shows bilateral pulmonary infiltrates, most notable in the mid- to upper lung
fields without evidence of acute pulmonary embolism.
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Table 1. Rheumatological investigations.
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Investigation (unit) Result
ANA titer 320
~ ANApatten Centromere
CESR(mmA® 2O
CCRP(mgrd) 72
 Complement C3 (mgrdl) 122
 Complement C4 (mgrd) o
CAnt-MPO Notdetected

Anti-PR3 Not detected

Investigation (unit) Result
Urine immunofixation Negative
Serum immunofixation Negative

LA/anti-cardiolipin Negative

ANA - antinuclear antibody; CRP — C-reactive protein; dsDNA — double-stranded deoxyribonucleic acid (DNA); ESR — erythrocyte
sedimentation rate; GBM — glomerular basement membrane; LA — lupus anticoagulant; MPO — myeloperoxidase; PR3 — proteinase 3;

RNAP3 — RNA polymerase 3; Scl — scleroderma.

Figure 3. Kidney biopsy findings. (A, B) Glomeruli with ischemic changes and mesangiolysis. (C) Silver stain finding. (D) Arteriolar
hyalinolysis. (E) Mucointimal edema. (F) Immunofluorescent staining for fibrinogen.

SRC, antiphospholipid syndrome, and drug-induced etiolo-
gies (Figure 3).

Given the suspicion of diffuse alveolar hemorrhage and glo-
merulonephritis, starting therapeutic plasmapheresis (TP)
and high-dose steroids were justified even when the vasculi-
tis work-up and the kidney biopsy were pending. He received
a total of 4 sessions of TP on days 0, +1, +2, and +4, where
day 0 represented the first session. Anticentromere B, anti-
Scl70, and antiribonucleic acid polymerase Il (RNAP3) anti-
bodies were collected after the patient completed 4 sessions
of TP. Methylprednisolone was given on the first session of
TP at 1000 mg for 3 days, followed by 60 mg of prednisone
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for 7 days, then tapered by 10 mg every week until discontin-
ued. Hemodialysis was continued on a Tuesday, Thursday, and
Saturday schedule throughout the treatment course. Captopril
was continued along with 4 other antihypertensive agents.

The patient completed a 14-day course of intravenous anti-
biotics for possible hospital-acquired pneumonia, although
all cultures had no growth. Table 2 summarizes the time line
of treatment and clinical response in this patient. Oxygen re-
quirement significantly improved with treatment. The patient
did not require oxygen support on day +6 onward. The chest
radiography on discharge showed significant improvement of
bilateral infiltrates. Serum creatinine levels remained stable
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Table 2. Time line of treatment and clinical response.

Treatment course

0, requirement (liter) 6 6 6

TPE — therapeutic plasmapheresis; day O represents the first day of TPE.

throughout the course of treatment. Unfortunately, he was he-
modialysis dependent and was discharged with an outpatient
hemodialysis schedule 3 times a week.

Discussion

Here, we presented a suspected case of ssSSc with renal cri-
sis in a patient who presented with 1) gastrointestinal symp-
toms (nausea, vomiting); 2) accelerated, difficult-to-control hy-
pertension; 3) acute renal failure requiring hemodialysis; and
4) suspected pulmonary hemorrhage from computed tomog-
raphy imaging and acute anemia. Rheumatological investiga-
tions revealed a markedly positive centromere pattern on ANA
staining (titer of 320). The kidney biopsy was notable for TMA.
His clinical improvement was achieved by adding captopril and
TP. The diagnosis of this case was difficult because of certain
limitations. First, the diagnosis of diffuse alveolar hemorrhage
was not confirmed by bronchoscopy or lung biopsy because
of patient’s dissent given a risk of intubation. Second, specific
autoantibodies were negative. It is possible that these specific
autoantibodies were falsely negative as the patient underwent
4 sessions of TP before blood draw. However, as concluded by
Hunzelmann et al., negative specific autoantibodies should not
exclude ssSSc if there is high clinical suspicion and ANA pos-
itivity [9]. Third, although 1+schistocytosis was noted, a com-
plete microangiopathic hemolytic anemia picture was not seen
because of lack of thrombocytopenia. Fourth, follow-up dura-
tion as skin manifestations may occur several months after
internal organ involvement. Moreover, one could argue that
the findings of TMA could be secondary to accelerated hyper-
tension, and TMA in SRC patients is mostly due to hyperten-
sion as well. However, we found it unusual for this patient
to be hypertensive without a cause since his blood pressure
had been well controlled without the use of antihypertensive
agents before being hospitalized.

ssSSc can be further classified into 3 different subsets: com-
plete (type 1), referring to absence of any sclerodermatous skin
involvement (skin thickening, sclerodactyly, telangiectasia);
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incomplete (type Il), when there is lack of skin thickening in
the presence of other cutaneous features; and delayed (type
I11), when cutaneous manifestations become detectable later
after visceral involvement [10].

Are autoantibodies always positive? No. In 2008, the clini-
cal characteristics and positivity of autoantibodies in ssSSc
were described among 1500 patients from the registry of the
German Network for Systemic Scleroderma [9]. Women account
for 90% of total ssSSc cases. Only 40% of ssSSc patients had
positive antitopoisomerase | (anti-Scl-70) antibodies, where-
as 35% had anticentromere antibodies. In this study, nearly
all patients (95%) had positive ANA. Although anti-RNAP3 an-
tibodies can be found in 3-20% of patients with SSc, depend-
ing on the population [11,12], its positivity has been associ-
ated with renal crisis in SSc (odds ratio 3.8; 95% confidence
interval 1.2-11.5) [13]. However, the prevalence of anti-RNAP3
antibodies in ssSSc has never been established. Thus, nega-
tive autoantibodies should not exclude ssSSc if there is high
suspicion from internal organ involvement and positive ANA.

How common is renal involvement in ssSSc? More common
than the diffuse form. The frequency of internal organ involve-
ment in ssSSc has been consistent across studies [9,14,15].
Gastrointestinal or esophageal involvement is most common-
ly seen in ssSSc (73-83%), followed by pulmonary involve-
ment (64-73%). Renal involvement occurred in approximate-
ly 22% of ssSSc [9]. Hunzelmann et al. suggested that renal
involvement may be twice as common in ssSSc compared
with dsSSc [9]. Swallowing problems, abdominal pain, nau-
sea, or vomiting are common gastrointestinal symptoms [10].
Pulmonary hypertension followed by interstitial lung disease
(ILD) is a common pulmonary complication of SSc [1]. A large
majority of patients with ILD presents with a pattern called
nonspecific interstitial pneumonia, in which there are ground
glass opacities in the peripheries, especially at the subpleural
regions of the lung bases [1]. Diffuse alveolar hemorrhage has
been demonstrated in SSc as well, but is mostly described in
case reports and case series [16-18].
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Table 3. Etiologies of thrombotic microangiopathy.

Etiologies Example

Hematologic

Glomerular

Transplant
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Etiologies Example

Severe hypertension

Malignancy

Pregnancy

Hereditary MMACHC gene
DGKE gene
INF2 gene

Drug-induced Quinine
CNIs*
Sirolimus
Interferons

ANCA-GN - antineutrophil cytoplasmic antibody-mediated glomerulonephritis; BMT — bone marrow transplant; CNI — calcineurin
inhibitors; DIC — disseminated intravascular coagulation; FSGS — focal segmental glomerulosclerosis; HIV — human immunodeficiency
virus; MN — membranous nephropathy; MPGN/C3G — membranoproliferative glomerulonephritis/C3 glomerulopathy; PNC-HUS —
pneumococcal hemolytic uremic syndrome; SLE — systemic lupus erythematosus; SOT — solid-organ transplant; SRC — scleroderma
renal crisis; STEC-HUS — shiga-toxin producing Escherichia coli-hemolytic uremic syndrome; TTP — thrombotic thrombocytopenic
purpura. * e.g. cyclosporine, tacrolimus; ** e.g. bevacizumab, sunitinib; *** e.g. gemcitabine, mitomycin.

What is the most common lesion in SRC? Thrombotic micro-
angiopathy. SRC is a severe complication of SSc,, accounting
for 10% of dSSc and only 0.5% in cSSc [3]. The pathogenesis
of SRC is unclear, but recent studies suggested some vascu-
lopathic changes in the kidneys, resulting in thickening of the
vessel walls [1]. Renal biopsies are not routinely warranted in
all cases but may help guide the diagnosis in difficult cases.
The pathologic findings of SRC were first described by Fisher
and Rodnan in 1958 [19]. In their study, the thrombotic mi-
croangiopathic process is the most common presenting micro-
scopic picture. In SRC, it is possible that TMA lesions could be
the result of accelerated hypertension. Of interest, although
TMA can be found in other conditions such as hemolytic ure-
mic syndrome (HUS), malignant hypertension, and thrombot-
ic thrombocytopenic purpura (TTP), there are some histologic
features that are pathognomonic to SRC. A large proportion of
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small-vessel thrombi in relation to glomerular thrombi would
favor SRC, whereas the opposite is seen in HUS or TTP [20,21].
In our patient, the thrombi were seen mainly in small vessels
and none in the glomeruli, which would favor SRC in origin.

What is TMA? It is a pathologic description of clinical presentation
of an organ injury [22]. Histologically, presence of von Willebrand
factor- and platelet-rich thrombi in the capillaries and arterioles,
with findings reflecting tissue responses to endothelial injury,
such as endothelial swelling and mesangiolysis and double con-
tours of the basement membrane, are suggestive for TWA. An
etiologic approach to TMA is depicted in Table 3. This table is
adjusted from Brocklebank et al. [23]. In our case, SRC and se-
vere hypertension were suspected. By adding the positive pat-
tern from ANA staining and history of easily controlled hyperten-
sion before admission, SRC was the most likely cause of TMA.
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What is the treatment of SRC? Angiotensin-converting enzyme
(ACE) inhibitors are the mainstay antihypertensive medication
of choice. Several observational studies have shown that ACE
inhibitors are associated with increased survival, preserved
kidney function, and better blood pressure control in SRC pa-
tients [24-27]. Captopril was commonly used in these stud-
ies. Serum creatinine level should be monitored after ACE in-
hibitor initiation. Although angiotensin Il receptor blockers are
expected to be effective in SRC patients, the efficacy has not
been sufficiently investigated.

Other treatment modalities of SRC? Hemodialysis should be
continued if there are indications. Plasma exchange therapy
in combination with ACE inhibitors may be considered. In a
single-center retrospective cohort study of 20 patients; ther-
apeutic plasma exchange in addition to ACE inhibitor signifi-
cantly improved 1-year renal survival rate compared with ACE
inhibitors alone (80% vs. 45%, respectively) [28]. However, fur-
ther randomized controlled trials are needed. Corticosteroids
should be avoided as they may precipitate salt and water re-
tention, leading to resistant hypertension [3]. Moreover, nu-
merous studies have suggested that the use of corticosteroids
has been associated with increased risk of SRC [24,29,30].

In this report, the patient was diagnosed with SRC and suspected
diffuse alveolar hemorrhage in the setting of ssSSc. Our patient

is interesting in many respects. First, the patient responded to a
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combination of TP and ACE inhibitor. Although he was started on
pre-emptive high-dose steroids when antibodies and kidney bi-
opsy results were pending, steroids were slowly tapered and dis-
continued once the diagnosis of SRC was made. Second, kidney
biopsy is helpful in making the diagnosis but not always neces-
sary. TMA from the kidney biopsy is high yield. Brocklebank et
al. have described an algorithm approach to TMA that can lead
to the definite diagnosis if followed appropriately [23].

Conclusions

ssSSc with renal crisis is rare and difficult to diagnose clinical-
ly. Negative specific autoantibodies should not exclude ssSSc
if there is high clinical suspicion and ANA positivity. Kidney
biopsy is helpful, as TMA is the most common lesion in SRC.
However, TMA alone is not suggestive of SRC if other addi-
tional features or ANA are not present. The main treatment
of SRC is ACE inhibitors. TP may also be used but corticoste-
roids should be strongly avoided.
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