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Case Study




Clinical History

A 32-year-old Hispanic male presents with
headache and severe HTN (230/120
mmHQ)

A Hew was told that he has HTN a year ago
but was not followed-up; otherwise no
relevant previous medical history

A Patient weighs 81 Kg and is 178 cm tall.
A Heart rate 82/min, No edema
A Family history is unclear




Laboratory Findings

ASerum Cr. 15.7 mg/ dl (1
A LDH 782 U/L
A Platelets 97,000, Hgb: 7.5 g/dL, HCT: 22

A C3: 54 mg/dL (0.54 g/L), C4: 25 mg/dL (0.25
g/L)

A Serum complement factors D, B, C5A, C4d,
SMAC (sC5B-9) all elevated

A ADAMTS13 activity 91%
A No obvious schistocytes
A Haptoglobin normal




Labortory Findings

A 5.3 g/24h proteinuria

A No monoclonal protein in serum or urine
A Microscopic hematuria with 6-9 RBC/HPF
A Serum albumin 3.5

AWBC: 7,500

APTH: 195




Hemodialysis was stared
and a renal biopsy was
performed




Advanced chronic injury with many sclerotic glomeruli. PAS




Large glomeruli with open capillaries. PAS
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Segmental sclerosis with hypertrophic glomerular epithelial cells in the
capsul e

Bowmanos
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Another sclerosing glomerulus with an adhesion (arrow). PAS
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Obliterative microvascular damage (arrow). The larger arteries (right side of
image) were less involved




Mucoid thickening and obliteration of the lumina in small arteries. Note the
fragmented RBCs in the thickened arterial wall. H&E




Concentric thickening of the wal/l of




Fibrinogen staining in the afferent arteriole (arrow), in the glomerulus and
focally in the interstitium




C3 with arteriolar (arrow) and glomerular staining




Glomerular capillary with only mild segmental
subendothelial widening (arrow)




Prominent subendothelial amorphous widening (spanning arrows) with
mesangial cell interposition (red arrows) and endothelial swelling. L:
glomerular capillary lumen




Diagnsosis

A Thrombotic microangiopathy (TMA)
A Focal segmental glomerular sclerosis

A Prominent interstitial fibrosis and tubular
atrophy




What happened (scenario #1)7?

FSGS

l

Worsening/malignant HTN

|

TMA, fibrosis




What happened (Scenario #2)7?

Severe (malignant) hypertension

|

TMA, FSGS, fibrosis




What happened (scenario #3)7

TMA

|

Worsening/malignant HTN

|

FSGS fibrosis




Thrombotic Microangiopathy
(TMA)

A Acute and/or chronic microvascular damage
secondary to endothelial injury
I Typical, diarrnoea+ HUS
A Shiga toxin-mediated (mostly E-coli)
I Atypical (diarrhoea negative) HUS (aHUS)

A Long list of disorders, frequently alternate complement pathway
dysregulation

I TTP
A Hereditary or acquired ADAMTS13 deficiency
I Preeclampsia/eclampsia/HELLP syndrome

I Organ and bone marrow/hematopoietic stem cell
transplantation

I Malignant essential hypertension (not secondary to TMA
but causing the TMA)




Which comes first?
TMA or Hypertension?




Severe (malignant) essential
hypertension or TMA?

A Essential HTN is a diagnosis of exclusion

A Differentiating primary TMA from TMA secondary to
malignant hypertension is very difficult

I Genetic, autoimmune and coagulation workup careful clinical
_rr_ils,ﬂtgry, review of medications may find an underlying cause for
A Symptoms of microangiopathic hemolytic anemia
(MHA) may be less common in malignant HTN
associated TMA than in TMA not secondary to
hypertension (but MHA may be subtle or absent in
chronic forms of TMA as well)

A Sometimes primary TMA is not associated with
severe malignant hypertension at the time of
diagnosis (e.g., sometimes in scleroderma)
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Causes of atypical HUS

Complement abnormalities (alternate pathway)
T Most common form of aHUS

I Genetic (over 120 mutations in complement regulatory proteins
described. Most common in aHUS: Factor H, Factor |, MCP, factor B,
C3

I Autoantibodies to factor H (rarely factor I)
Autoimmune diseases

I SLE, antiphospholipid antibody syndrome, scleroderma
Drugs

I E.g., VEGF inhibitors, gemcitabine, calcineurin inhibitors, quinine
Malignancies
Infections, such as:

i HIV

I Invasive pneumococcus infection in children

I Rarely, other infections (e.g., c. difficile)
Other genetic mutation (mostly coagulation related)

I Thrombomodulin, diacylglycerol kinase, plasminogen, MMACHC
(cobalamine deficiency)




Regulation of the AP of complement.

C3a
C3 __%; C3b -----> downstream

effects

AP C3
convertase

IC3b

Factor B Factor |
-T +

Factor H MCP

Barbour T et al. Nephrol. Dial. Transplant. 2012;27:2673-
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Onset of TMA/aHUS

A Mostly in children and young adults but can happen at any age

I Itis likely that a second hit, such as an infection (that
brings the complement regulatory abnormality on the
surface) is necessary to trigger the pathogenetic
processes

A Rare genetic forms of aHUS manifest already during early
childhood

I MMACHC, DGKE
A Variable inheritance pattern with variable penetrance

I In the past many patients were diagnosed as
Nhypertensive nephroscl er osi
nephrosclerosis affecting young people, particularly if not
of African ancestry, 1 unlikely). Consider TMA




Clinical symptoms of aHUS

A Acute onset active disease

I AKI

I Microangiopathic hemolytic anemia (may be subtle or absent in
some chronic cases)

I Severe hypertension (not always, may be normal initially)
I Sometimes, in severe cases, multiorgan failure

I Serum C3 may be low (but is frequently normal) in alternate
complement pathway dysregulation-related TMA

A Chronic, insidious aHUS
I Progressive CKD
I Worsening HTN

I Symptoms of microangiopathic hemolytic anemia frequently
subtle

I Can have exacerbation with acute/active disease
I Can be misdiagnosed as hypertensive nephrosclerosis




Pathologic (kidney) findings In
TMA/aHUS

A In acute, active cases arterial, arteriolar and
glomerular fibrin thrombi

I In d+ HUS there is mostly glomerular involvement; only mild
vascular changes 7 usually reversible)

I InaHUS, arteries/arterioles are also prominently involved

A In rare very severe acute forms renal cortical
necrosis may develop

A In chronic cases
I concentric mucoid thickening of small arteries, arterioles
I Glomerular capillary ischemia and/or

I Glomerular capillary thickening frequently with double
contours on Jones stain due to subendothelial widening of
the glomerular capillary loops




Renal changes in acute/active TMA

Glomerular thrombi Arterial thrombi




