ANTIPHOSPHOLIPID SYNDROME
Antiphospholipid syndrome (Chap. 379) can be either primary or
secondary to systemic lupus erythematosus. It is characterized by a
predisposition to systemic thrombosis (arterial and venous) and fetal
morbidity mediated by antiphospholipid antibodies—mainly anticardiolipin antibodies (IgG, IgM, or IgA), lupus anticoagulant, or anti-β-2
glycoprotein I antibodies (antiβ2GPI). Patients with both anticardiolipin antibodies and antiβ2GPI appear to have the highest risk of
thrombosis. The vascular compartment within the kidney is the main
site of renal involvement. Arteriosclerosis is commonly present in the
arcuate and intralobular arteries. In the intralobular arteries, fibrous
intimal hyperplasia characterized by intimal thickening secondary to
intense myofibroblastic intimal cellular proliferation with extracellular matrix deposition is frequently seen along with onion-skinning.
Arterial and arteriolar fibrous and fibrocellular occlusions are present
in more than two-thirds of biopsy samples. Cortical necrosis and focal
cortical atrophy may result from vascular occlusion. TMA is commonly present in renal biopsies, although signs of MAHA and platelet
consumption are usually absent. TMA is especially common in the
catastrophic variant of antiphospholipid syndrome. In patients with
secondary antiphospholipid syndrome, other glomerulopathies may
be present, including membranous nephropathy, minimal change
disease, focal segmental glomerulosclerosis, and pauci-immune crescentic glomerulonephritis.
Large vessels can be involved in antiphospholipid syndrome and
may form the proximal nidus near the ostium for thrombosis of the
renal artery. Renal vein thrombosis can occur and should be suspected in patients with lupus anticoagulant who develop nephroticrange proteinuria. Progression to end-stage renal disease can occur,
and a thrombosis may form in the vascular access and the renal
allografts. Hypertension is common. Treatment entails lifelong anticoagulation. Glucocorticoids may be beneficial in accelerated hypertension. Immunosuppression and plasma exchange may be helpful for
catastrophic episodes of antiphospholipid syndrome but by themselves
do not reduce recurrent thrombosis.
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HELLP SYNDROME
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HELLP (hemolysis, elevated liver enzymes, low platelets) syndrome is
a dangerous complication of pregnancy associated with microvascular
injury. Occurring in 0.2–0.9% of all pregnancies and in 10–20% of
women with severe preeclampsia, this syndrome carries a mortality
rate of 7.4–34%. Most commonly developing in the third trimester,
10% of cases occur before week 27 and 30% post-partum. Although a
strong association exists between HELLP syndrome and preeclampsia,
nearly 20% of cases are not preceded by recognized preeclampsia. Risk
factors include abnormal placentation, family history, and elevated
levels of fetal mRNA for FLT1 (vascular endothelial growth factor
receptor 1) and endoglin. Patients with HELLP syndrome have higher
levels of inflammatory markers (C-reactive protein, IL-1Ra, and IL-6)
and soluble HLA-DR than do those with preeclampsia alone.
Renal failure occurs in half of patients with HELLP syndrome,
although the etiology is not well understood. Limited data suggest that
renal failure is the result of both preeclampsia and acute tubular necrosis. Renal histologic findings are those of TMA with endothelial cell
swelling and occlusion of the capillary lumens, but luminal thrombi
are typically absent. However, thrombi become more common in
severe eclampsia and HELLP syndrome. Although renal failure is
common, the organ that defines this syndrome is the liver. Subcapsular
hepatic hematomas sometimes produce spontaneous rupture of the
liver and can be life-threatening. Neurologic complications such as
cerebral infarction, cerebral and brainstem hemorrhage, and cerebral
edema are other potentially life-threatening complications. Nonfatal
complications include placental abruption, permanent vision loss due
to Purtscher-like (hemorrhagic and vaso-occlusive vasculopathy) retinopathy, pulmonary edema, bleeding, and fetal demise.
Many features are shared by HELLP syndrome and MAHA.
Diagnosis of HELLP syndrome is complicated by the fact that aHUS
and TTP also can be triggered by pregnancy. Patients with antiphospholipid syndrome also have an elevated risk of HELLP syndrome. A
history of MAHA before pregnancy is of diagnostic value. Serum levels
of ADAMTS13 activity are reduced (by 30–60%) in HELLP syndrome
but not to the levels seen in TTP (<5%). Determination of the ratio of
lactate dehydrogenase to aspartate aminotransferase may be helpful;
this ratio is 13:1 in patients with HELLP syndrome and preeclampsia
as opposed to 29:1 in patients without preeclampsia. Other markers,
such as antithrombin III (decreased in HELLP syndrome but not in
TTP) and D-dimer (elevated in HELLP syndrome but not in TTP),
may also be useful. HELLP syndrome usually resolves spontaneously
after delivery, although a small percentage of HELLP cases occur
post-partum. Glucocorticoids may decrease inflammatory markers,
although two randomized controlled trials failed to show much benefit. Plasma exchange should be considered if hemolysis is refractory
to glucocorticoids and/or delivery, especially if TTP has not been ruled
out.

Chapter 341 Vascular Injury to the Kidney

This lesion is described as “onion-skinning” and can be accompanied
by glomerular collapse due to reduced blood flow. Histologically,
scleroderma renal crisis is indistinguishable from malignant hypertension, with which it can coexist. Fibrinoid necrosis and thrombosis are
common. Before the availability of angiotensin-converting enzyme
(ACE) inhibitors, the mortality rate for scleroderma renal crisis was
>90% at 1 month. Introduction of renin-angiotensin system blockade
has lowered the mortality rate to 30% at 3 years. Nearly two-thirds
of patients with scleroderma renal crisis may require dialysis support, with recovery of renal function in 50% (median time, 1 year).
Glomerulonephritis and vasculitis associated with antineutrophil
cytoplasmic antibodies and systemic lupus erythematosus have been
described in patients with scleroderma. An association has been found
with a speckled pattern of antinuclear antibodies and with antibodies to RNA polymerases I and III. Anti-U3-RNP may identify young
patients at risk for scleroderma renal crisis. Anticentromere antibody,
in contrast, is a negative predictor of this disorder. Because of the overlap between scleroderma renal crisis and other autoimmune disorders,
a renal biopsy is recommended for patients with atypical renal involvement, especially if hypertension is absent.
Treatment with ACE inhibition is the first-line therapy unless
contraindicated. The goal of therapy is to reduce systolic and diastolic
blood pressure by 20 mmHg and 10 mmHg, respectively, every 24 h
until blood pressure is normal. Additional antihypertensive therapy
may be given once the dose of drug for ACE inhibition is maximized.
Both ACE inhibitors and angiotensin II receptor antagonists are effective, although data suggest that treatment with ACE inhibitors is superior. ACE inhibition alone does not prevent scleroderma renal crisis,
but it does reduce the impact of hypertension. Intravenous iloprost has
been used in Europe for blood pressure management and improvement of renal perfusion. Kidney transplantation is not recommended
for 2 years after the start of dialysis since delayed recovery may occur.

SICKLE CELL NEPHROPATHY
Renal complications in sickle cell disease result from occlusion of the
vasa recta in the renal medulla. The low partial pressure of oxygen
and high osmolarity predispose to hemoglobin S polymerization and
erythrocyte sickling. Sequelae include hyposthenuria, hematuria, and
papillary necrosis (which can also occur in sickle trait). The kidney
responds by increases in blood flow and glomerular filtration rate
mediated by prostaglandins. This dependence on prostaglandins may
explain the greater reduction of glomerular filtration rate by nonsteroidal anti-inflammatory drugs in these patients than in others. The
glomeruli are typically enlarged. Intracapillary fragmentation and
phagocytosis of sickled erythrocytes are thought to be responsible
for the membranoproliferative glomerulonephritis–like lesion, and
focal segmental glomerulosclerosis is seen in more advanced cases.
Proteinuria is present in 20–30%, and nephrotic-range proteinuria
is associated with progression to renal failure. ACE inhibitors reduce
proteinuria, although data are lacking on prevention of renal failure.
Patients with sickle cell disease are also more prone to acute renal
failure. The cause is thought to reflect microvascular occlusion associated with nontraumatic rhabdomyolysis, high fever, infection, and
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