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Case Report

Thrombotic Microangiopathy-A Diagnostic Dilemma

Trombotik Mikroanjiyopati: Tanisal Bir ikilem
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ABSTRACT

In India, approximately 50% of thrombotic microangiopathy (TMA) cases are caused by antibodies against Factor H complement. We
describe a child who initially presented with features of autoimmune hemolytic anemia and later during the follow up evolved into full-
blown TMA. While evaluation, he had antibodies against complement factor H and sub-endothelial deposits on electron microscopy of
kidney biopsy, which in the presence of antinuclear antibodies and low complement C3 and C4 suggests an underlying lupus like disease.
He also had low levels of ADAMTS13 levels. Thus, clearly more than one underlying etiology of TMA contribute to his disease.
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OZET

Hindistan'da trombotik mikroanjiyopati (TMA) vakalarinin yaklasik %50'sine Faktor H komplemanina karsi antikorlar neden olur. Baslan-
gicta otoimmiin hemolitik anemi 6zellikleriyle basvuran ve daha sonra takip sirasinda tam gelismis TMA'ya déniisen bir cocugu tanimliyo-
ruz. Degerlendirme sirasinda hastanin kompleman faktor H'ye karsi antikorlari oldugu ve bobrek biyopsisinin elektron mikroskobunda alt
endotelyal birikintilere sahip oldugu bulundu; antiniikleer antikorlar ve diisiik kompleman C3 ve C4 varlig, altta yatan lupus benzeri bir
hastalig diistindiirir. Ayrica ADAMTS13 seviyesinin de diislik oldugu tespit edildi. Yani agikga TMA'nin altta yatan birden fazla etiyolojisi

hastaligina katkida bulunuyor.
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INTRODUCTION

Thrombotic Microangiopathy (TMA) is a clinic-pat-
hological entity that presents as microangiopathic he-
molytic anemia (MAHA), thrombocytopenia and ische-
mic organ injury (most commonly, kidneys are affected,
but central nervous system, gastrointestinal tract, car-
diovascular and respiratory system can also be invol-
ved). In pediatric age group causes of TMA are diverse
ranging from genetic deficiencies of complement fac-

tors to infectious diseases. As our understanding of mo-
lecular mechanisms causing TMA is increasing, we un-
derstand that mechanisms contributing to TMA can
overlap(1). Systemic findings of TMA (MAHA and low
platelets) are not always needed for the diagnosis of
TMA and renal-limited TMA is a well-known entity that
occurs in association with glomerulonephritis, solid or-
gan transplant, antibodies-mediated rejection and
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drug-induced TMA(2). The main cause of TMA in child-
ren is Shiga toxin-induced hemolytic uremic syndrome
(STEC-HUS), followed by complement-mediated TMA
(CM-TMA) and sepsis. Clinician should be aware of the
causes of TMA as systematic evaluation and treatment
determines the clinical outcome in most cases. Our pa-
tient had presented with clinical syndrome of rapidly
progressive glomerulonephritis and on evaluation he
was diagnosed to have TMA with more than one underl-
ying etiology.

CASE REPORT

11-year-old male child presented with recurrent
anaemia and new-onset acute kidney injury. Previo-
usly, healthy child who was immunised for age as per
national immunisation schedule presented with incre-
asing pallor in June 2023 in a referral hospital where he
had microangiopathic hemolytic anemia (High reticu-
locyte count, Schistocytes on peripheral smear) with
severe thrombocytopenia with normal kidney and liver
function except for high indirect bilirubin, On further
evaluation his Direct coomb”s test (DCT), Antinuclear
antibody (ANA )titre was positive (1:320). However, he
was negative for double-stranded DNA antibody (Anti
Ds-DNA) and anti-smith (anti-sm) antibodies, so the
provisional diagnosis of autoimmune hemolytic ane-
mia was made. Child was treated with injectable
Methylprednisolone for five days. With steroids alone,
he showed improvement in clinical and laboratory pa-
rameters. The patient remained in follow up with same
hospital and received tapering doses of prednisolone.

After six months, patient had increasing pallor, oli-
guria, abdominal pain and vomiting for two days, after
initial stabilisation was referred to our hospital. During
the initial evaluation, he had cushingoid features along
with hypertension. Laboratory evaluation was suggesti-
ve of anemia (Hemoglobin-7g/dl), thrombocytopenia
(20000/mm3), high reticulocyte count (3.9%), positive
DCT, AKI (Serum creatinine-3.9mg/dL), oliguria (sterile
urine, showing blood ++++, non-nephrotic proteinuria).
In view of previous reports of antinuclear antibody
(ANA) positivity with active urinary sediment along with
AKI, a provisional diagnosis of Lupus Nephritis was
made. Along with intermittent hemodialysis, patient
was started on injectable Methylprednisolone for five
days (30mg/kg/day), but there was no clinical or hema-
tological improvement noted. Later intravenous immu-
noglobulin was administered at 2gm/kg over two days,
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resulting in hematological recovery, but still there was
no renal function improvement. On continued evaluati-
on, child had low complements (C3 &C4) level, low
ADAMTS13 (A disintegrin- like Metalloproteinase with
thrombospondin motif type-1 Member 13) activity, ANA
by immunofluorescence was positive with titres of
1:320 with all extractable nuclear antigens including ds
DNA were negative. Steroids were changed to 60mg per
day orally, Renal biopsy was conducted, while awaiting
biopsy report Anti H antibody was also positive [Titre
value of 532 AU (Normal <150 AU)] (Table 1). Atypical
HUS diagnosis was made and treated with High volume
Plasmapheresis (5 cycles) as in India we do not have re-
ady access to eculizumab, and patient had shown imp-
rovement in clinical, hematological, and renal
parameters.

Kidney histopathology (total 16 glomeruli) sugges-
tive of widespread glomerular changes including me-
sangiolysis, luminal fibrin thrombi, wrinkled capillary
basement membrane and RBC fragmentation along
with several necrotising and thrombotic arteriolar lesi-
ons and severe acute tubular injury. Immunofluores-
cence showed low intensity mesangial and capillary
wall staining for 1gG, C3, Clgand light chains. Electron
microscopy showed subendothelial and mesangial

electron-dense deposits along with significant (40-
50%) effacement of the visceral epithelial foot process,
favouring the likelihood of lupus/autoimmune etymo-
logy (Fig-1).

Since the confusion among anti-factor H antibody
associated HUS and Lupus-TMA, and low ADAMTS13 le-
vels leading to thrombotic thrombocytopenic purpura
(TTP) persisted whole exome sequencing was done
which did not reveal any pathogenic, likely pathogenic
or variant of unknown significance in any of the genes.

During our follow child remains to be cushingoid
and hypertensive. At the last follow-up in May 2024, the
patient had the stable creatinine of 1.26mg/dL with
normal complements and antifactory H antibody le-
vels. There was no significant proteinuria in 24-hour uri-
ne (60mg per day).

Currently, the child is on tapering doses of steroids
and received six doses of injectable cyclophosphamide
along with HCQS and antihypertensive medications
(Amlodipine+ Hydrochlorothiazide, Prazocin, and Ra-
mipril). The plan is to start mycophenolate mofetil after
a month of the last dose of cyclophosphamide.
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Table 1. Investigations

A. Agarwal, T. Bhatt

Admission+
IVMP
v
29-06-23 02-07-23 | 24-01-24 25-01-24 % 31-01-24 | 01-02-24 | 06-02-24 | 17-02-24 | 06-05-24

Haemoglobin (gm/dL) 6.8 7.1 7 5.5 8.6 9 9.1 6.8 7.2 10.4
Total leucocyte counts (per cumm) | 6900 15000 6590 7710 29090 21200 16130 13210 8780 6620
Neutrophils/Lymphocytes (%) 53/40 75/20 75/16 70/20 71/22 80/12 81/14 85/10 84/10 76/17
Platelets count (per cumm) 40000 175000 20000 15000 30000 95000 1.16 21 2.46 1.92
S.CRP (mg/L) 103
S. UREA (mg/dL) 122.4 117.6 156 133.2 218.5 143.1 55.5 35.61
S. CREATININE (mg/dL) 6.31 5.05 3.97 3.68 4.74 3.62 1.55 1.24
S. SODIUM (mmol/L) 128 124 128 129 128 134 139 141
S. POTTASIUM (mmol/L) 4 4.1 4.1 4.2 4.3 4.8 4.7 3.6
S. URIC ACID (mg/dL) 14.1 8.1 7.8 6.2 9.9 6.6 53 7.96
S. CALCIUM (mg/dL) 8.1 8.1 9 9.3 8.4 8.6 9.2 9.9
S. PHOSPHOROUS (mg/dL) 54 6.3 3.8 3.6 5 55 3.6 4.0
Total BILIRUBIN (mg/dL) 177 1.4 23
DIRECT/INDIRECT Bilirubin 0.42/1.35 0.6/0.8 1.5/0.8
S. SGOT/SGPT (u/L) 120/51 58/45
(Sg'1:7:'L;’R°TE'N/A"BUM'N 5.4/2.8 8.6/3.8 7.59/4.82
S. Lactate Dehydrogenase (u/L) Not Done 2480 222 263
S. FERRITIN (ng/mL) 1290
RETIC COUNT (%) 5% 3.9
Direct Coomb " s Test Positive
D-DIMER (mg/L) >9 6.37
FIBRINOGEN (mg/dL) 3115
ANTI GBM ANTIBODY (1U/ml) NEGATIVE
ENA/ANA QUALITATIVE NEGATIVE
C3 (mg/dL) (80-156) 78.1 110
C4 (mg/dL) (12-43) 4.1
ANATITRE IFA Il-l'gioogenous ;‘gi/(l)OGENOUS
ANTI-DS DNA Negative NEGATIVE
APLA ANTIBODY (U/dL) NEGATIVE
ADAMTS 13 (U/dL) Low
SGOT-Serum Glutamic Oxaloacetic transaminase, SGPT-Serum Glutamate Pyruvate transaminase, Retic Count-Reticulocyte Count, Anti GBM Antibody-Anti Glomerular Basement
antibody, ENA-Extractable Nuclear Antigens, ANA- Anti Nuclear Antibody, C3-Complement C3, C4Complement C4, AntiDs DNA -Anti Double Stranded DNA Antibodies, APLA-Anti
Phospholipid Antibodies, ADAMTS13- A disintegrin- like Metalloproteinase with thrombospondin motif type-1 Member 13, IVMP- Intravenous MethylPrednisolone, IVIG- Intravenous
Immunoglobulin. PEX- Plasma Exchange.

DISCUSSION

ward but evaluation of TMA in our case emphasised on
that TMA is a complicated disease with overlapping pat-
hophysiological pathways leading to the same clinical

Our case presented with microangiopathic he-
molytic anemia, thrombocytopenia, and features of
end organ damage acute kidney injury. Hence, the diag-
nosis of thrombotic microangiopathy was straight for-

features.

The hemolytic uremic syndrome is a critical cause
of acute kidney injury in pediatric patients and is often
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confused with sepsis in India; diagnostic facilities to
identify Shiga toxin-associated TMA are limited, and
approximately 50% of pediatric cases of hemolytic ure-
mic syndrome occurs due to anti-factor H antibodies
unlike to the developed world (3). Approximately one-
third of patients who are diagnosed with HUS will go on
to develop chronic kidney disease, which makes early
diagnosis and follow-up crucial in long-term manage-
ment. Apart from diagnosis of HUS, to find a caused for
underlying disease is often challenging. As the termino-
logy of HUS is continuously evolving, it is now clubbed
under the umbrella term of thrombotic microangi-
opathy, which can be further divided into infection-as-
sociated, TTP, complement mediated and genetic, this
kind of classification and uniformity in terminology gi-
ves more emphasis on underlying etiology of TMA so
that patient can be followed accordingly.

Our case initially presented with autoimmune he-
molytic anemia (high bilirubin, high reticulocyte count,
positive direct coombs and features of hemolysis on pe-
ripheral smear) as systemic lupus erythematosus is one
of the common causes of autoimmune hemolytic ane-
mia evaluation for the same was performed although
the screening test antinuclear antibodies were positive
but diagnostic test double-stranded DNA antibodies
were negative, so the patient was treated as idiopathic
autoimmune anemia. When the child presented to us
our first diagnosis was the Lupus associated TMA but
repeat all extractable nuclear antigens, including ds
DNA, was negative which prompted us to look for anot-
her cause.

In our case, at least two pathologies were respon-
sible for the clinical syndrome of TMA - antibodies aga-
inst factor H (high antibodies levels) and lupus-like di-
sease (presenting as sub epithelial and sun endothelial
deposits on electron microscopy of kidney biopsy).
Anti-factor H antibodies are found in approximately
10% of patients with SLE(4) (5) and anti-factory H anti-
bodies does not correlate with ANA titres, ds-DNA le-
vels, Complement C3 and Complement C4 levels and
active urine sediment.

A study by Cai yu et al. (6) reported that a subgro-
up of patients with SLE might have very low platelet co-
unts and low ADAMTS13 levels. They reported the pre-
sence of ADAMTS13 inhibitors in this subset of patients
and found that these patients have a relatively benign
course of TMA. Our patient might have had some
ADAMTS13 inhibitors leading to low ADAMTS13 levels.
We could not check for the inhibitors of ADAMTS 13 due
to the unavailability of commercially available assays.
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At three month follow up although the child did
not have proteinuria but had higher baseline creatinine
and hypertension suggestive of chronic kidney disease.
It would be of immense value for our understanding
whether the patient develops the full-blown lupus or
there will be recurrent episodes of high antibodies to
factor H during the follow up.

SUMMARY
What’s New?

Thrombotic microangiopathy can have more than
one underlying etiology and thorough laboratory evalu-
ation is necessary to find out the etiology which ensu-
res an optimal outcome.
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