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Case Report

Thrombot�c M�croang�opathy-A D�agnost�c D�lemma

Trombot�k M�kroanj�yopat�: Tanısal B�r İk�lem

Am�t Agarwal , Tejan Bhatt

Madhukar Ra�nbow Ch�ldren's Hosp�tal, D�v�s�on Of Ped�atr�c Nephrology Department Of Ped�atr�cs, New Delh�, Ind�a

ABSTRACT

In Ind�a, approx�mately 50% of  thrombot�c m�croang�opathy (TMA) cases are caused by ant�bod�es aga�nst Factor H complement. We
descr�be a ch�ld who �n�t�ally presented w�th features of auto�mmune hemolyt�c anem�a and later dur�ng the follow up evolved �nto full-
blown TMA. Wh�le evaluat�on, he had ant�bod�es aga�nst complement factor H and sub-endothel�al depos�ts on electron m�croscopy of
k�dney b�opsy, wh�ch �n the presence of ant�nuclear ant�bod�es and low complement C3 and C4 suggests an underly�ng lupus l�ke d�sease.
He also had low levels of ADAMTS13 levels. Thus, clearly more than one underly�ng et�ology of TMA contr�bute to h�s d�sease.
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ÖZET

H�nd�stan'da trombot�k m�kroanj�yopat� (TMA) vakalarının yaklaşık %50's�ne Faktör H komplemanına karşı ant�korlar neden olur. Başlan-
gıçta oto�mmün hemol�t�k anem� özell�kler�yle başvuran ve daha sonra tak�p sırasında tam gel�şm�ş TMA'ya dönüşen b�r çocuğu tanımlıyo-
ruz. Değerlend�rme sırasında hastanın kompleman faktör H'ye karşı ant�korları olduğu ve böbrek b�yops�s�n�n elektron m�kroskobunda alt
endotelyal b�r�k�nt�lere sah�p olduğu bulundu; ant�nükleer ant�korlar ve düşük kompleman C3 ve C4 varlığı, altta yatan lupus benzer� b�r
hastalığı düşündürür. Ayrıca ADAMTS13 sev�yes�n�n de düşük olduğu tesp�t ed�ld�. Yan� açıkça TMA'nın altta yatan b�rden fazla et�yoloj�s�
hastalığına katkıda bulunuyor.

Keywords: Trombot�k M�kroanj�yopat�, Oto�mmün Hemol�t�k Anem�, Ant�-faktör H ant�korları, Ant�nükleer ant�korlar, ADAMTS13

INTRODUCTION
Thrombot�c M�croang�opathy (TMA) �s a cl�n�c-pat-

holog�cal ent�ty that presents as m�croang�opath�c he-
molyt�c anem�a (MAHA), thrombocytopen�a and �sche-
m�c organ �njury (most commonly, k�dneys are a�ected,
but central nervous system, gastro�ntest�nal tract, car-
d�ovascular and resp�ratory system can also be �nvol-
ved). In ped�atr�c age group causes of TMA are d�verse
rang�ng from genet�c def�c�enc�es of complement fac-

tors to �nfect�ous d�seases. As our understand�ng of mo-
lecular mechan�sms caus�ng TMA �s �ncreas�ng, we un-
derstand that mechan�sms contr�but�ng to TMA can
overlap(1). System�c f�nd�ngs of TMA (MAHA and low
platelets) are not always needed for the d�agnos�s of
TMA and renal-l�m�ted TMA �s a well-known ent�ty that
occurs �n assoc�at�on w�th glomerulonephr�t�s, sol�d or-
gan transplant, ant�bod�es-med�ated reject�on and
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drug-�nduced TMA(2). The ma�n cause of TMA �n ch�ld-
ren �s Sh�ga tox�n-�nduced hemolyt�c urem�c syndrome
(STEC-HUS), followed by complement-med�ated TMA
(CM-TMA) and seps�s. Cl�n�c�an should be aware of the
causes of TMA as systemat�c evaluat�on and treatment
determ�nes the cl�n�cal outcome �n most cases. Our pa-
t�ent had presented w�th cl�n�cal syndrome of rap�dly
progress�ve glomerulonephr�t�s and on evaluat�on he
was d�agnosed to have TMA w�th more than one underl-
y�ng et�ology.

CASE REPORT
11-year-old male ch�ld presented w�th recurrent

anaem�a and new-onset acute k�dney �njury. Prev�o-
usly, healthy ch�ld who was �mmun�sed for age as per
nat�onal �mmun�sat�on schedule presented w�th �ncre-
as�ng pallor �n June 2023 �n a referral hosp�tal where he
had m�croang�opath�c hemolyt�c anem�a (H�gh ret�cu-
locyte count, Sch�stocytes on per�pheral smear) w�th
severe thrombocytopen�a w�th normal k�dney and l�ver
funct�on except for h�gh �nd�rect b�l�rub�n, On further
evaluat�on h�s D�rect coomb`s test (DCT), Ant�nuclear
ant�body (ANA )t�tre was pos�t�ve (1:320). However, he
was negat�ve for double-stranded DNA ant�body (Ant�
Ds-DNA) and ant�-sm�th  (ant�-sm) ant�bod�es, so the
prov�s�onal d�agnos�s of auto�mmune hemolyt�c ane-
m�a was made. Ch�ld  was treated w�th �njectable
Methylpredn�solone for f�ve days. W�th stero�ds alone,
he showed �mprovement �n cl�n�cal and laboratory pa-
rameters. The pat�ent rema�ned �n follow up w�th same
hosp�tal and rece�ved taper�ng doses of predn�solone.

A�er s�x months, pat�ent had �ncreas�ng pallor, ol�-
gur�a, abdom�nal pa�n and vom�t�ng for two days, a�er
�n�t�al stab�l�sat�on was referred to our hosp�tal. Dur�ng
the �n�t�al evaluat�on, he had cush�ngo�d features along
w�th hypertens�on. Laboratory evaluat�on was suggest�-
ve of anem�a (Hemoglob�n–7g/dl), thrombocytopen�a
(20000/mm3), h�gh ret�culocyte count (3.9%), pos�t�ve
DCT, AKI (Serum creat�n�ne-3.9mg/dL), ol�gur�a (ster�le
ur�ne, show�ng blood ++++, non-nephrot�c prote�nur�a).
In v�ew of prev�ous reports of ant�nuclear ant�body
(ANA) pos�t�v�ty w�th act�ve ur�nary sed�ment along w�th
AKI, a prov�s�onal d�agnos�s of Lupus Nephr�t�s was
made. Along w�th �nterm�ttent hemod�alys�s, pat�ent
was started on �njectable Methylpredn�solone for f�ve
days (30mg/kg/day), but there was no cl�n�cal or hema-
tolog�cal �mprovement noted. Later �ntravenous �mmu-
noglobul�n was adm�n�stered at 2gm/kg over two days,

result�ng �n hematolog�cal recovery, but st�ll there was
no renal funct�on �mprovement. On cont�nued evaluat�-
on, ch�ld had low complements (C3 &C4) level, low
ADAMTS13 (A d�s�ntegr�n- l�ke Metalloprote�nase w�th
thrombospond�n mot�f type-1 Member 13) act�v�ty, ANA
by �mmunofluorescence was pos�t�ve w�th t�tres of
1:320 w�th all extractable nuclear ant�gens �nclud�ng ds
DNA were negat�ve. Stero�ds were changed to 60mg per
day orally, Renal b�opsy was conducted, wh�le awa�t�ng
b�opsy report Ant� H ant�body was also pos�t�ve [T�tre
value of 532 AU (Normal <150 AU)] (Table 1). Atyp�cal
HUS d�agnos�s was made and treated w�th H�gh volume
Plasmapheres�s (5 cycles) as �n Ind�a we do not have re-
ady access to ecul�zumab, and pat�ent had shown �mp-
rovement �n cl�n�cal, hematolog�cal, and renal
parameters.

K�dney h�stopathology (total 16 glomerul�) sugges-
t�ve of w�despread glomerular changes �nclud�ng me-
sang�olys�s, lum�nal f�br�n thromb�, wr�nkled cap�llary
basement membrane and RBC fragmentat�on along
w�th several necrot�s�ng and thrombot�c arter�olar les�-
ons and severe acute tubular �njury. Immunofluores-
cence showed low �ntens�ty mesang�al and cap�llary
wall sta�n�ng for IgG, C3, C1qand l�ght cha�ns. Electron
m�croscopy showed subendothel�al and mesang�al
 electron-dense depos�ts along w�th s�gn�f�cant (40-
50%) e�acement of the v�sceral ep�thel�al foot process,
favour�ng the l�kel�hood of lupus/auto�mmune etymo-
logy (F�g-1).

S�nce the confus�on among ant�-factor H ant�body
assoc�ated HUS and Lupus-TMA, and low ADAMTS13 le-
vels lead�ng to thrombot�c thrombocytopen�c purpura
(TTP) pers�sted whole exome sequenc�ng was done
wh�ch d�d not reveal any pathogen�c, l�kely pathogen�c
or var�ant of unknown s�gn�f�cance �n any of the genes.

Dur�ng our follow ch�ld rema�ns to be cush�ngo�d
and hypertens�ve. At the last follow-up �n May 2024, the
pat�ent had the stable creat�n�ne of 1.26mg/dL w�th
normal complements and ant�factory H ant�body le-
vels. There was no s�gn�f�cant prote�nur�a �n 24-hour ur�-
ne (60mg per day).

Currently, the ch�ld �s on taper�ng doses of stero�ds
and rece�ved s�x doses of �njectable cyclophospham�de
along w�th HCQS and ant�hypertens�ve med�cat�ons
(Amlod�p�ne+ Hydrochloroth�az�de, Prazoc�n, and Ra-
m�pr�l). The plan �s to start mycophenolate mofet�l a�er
a month of the last dose of cyclophospham�de.
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Table 1. Invest�gat�ons

   Adm�ss�on+
IVMP

 IVIG  PEX    

   ↓  ↓  ↓    

 29-06-23 02-07-23 24-01-24 25-01-24 29-01-
24

31-01-24 01-02-24 06-02-24 17-02-24 06-05-24

Haemoglob�n (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

Neutroph�ls/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 2.1 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 5.3 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)   5.4 6.3 3.8 3.6 5 5.5 3.6 4.0

Total BILIRUBIN (mg/dL) 1.77  1.4  2.3      

DIRECT/INDIRECT B�l�rub�n 0.42/1.35  0.6/0.8  1.5/0.8      

S. SGOT/SGPT (u/L)   120/51  58/45      

S.Total PROTEIN/ALBUMIN
(gm/dL)

  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        

D�rect Coomb`s Test Pos�t�ve          

D-DIMER (mg/L)    >9   6.37    

FIBRINOGEN (mg/dL)    311.5       

ANTI GBM ANTIBODY (IU/ml)   NEGATIVE        

ENA/ANA QUALITATIVE   NEGATIVE        

C3 (mg/dL) (80-156)   78.1       110

C4 (mg/dL) (12-43)   4.1        

ANA TITRE IFA 1:320
Homogenous

  1:320
HOMOGENOUS

      

ANTI-DS DNA  Negat�ve  NEGATIVE       

APLA ANTIBODY (U/dL)    NEGATIVE       

ADAMTS 13 (U/dL)    Low       

SGOT-Serum Glutam�c Oxaloacet�c transam�nase, SGPT-Serum Glutamate Pyruvate transam�nase, Ret�c Count-Ret�culocyte Count, Ant� GBM Ant�body-Ant� Glomerular Basement
ant�body, ENA-Extractable Nuclear Ant�gens, ANA- Ant� Nuclear Ant�body, C3-Complement C3, C4Complement C4, Ant�Ds DNA -Ant� Double Stranded DNA Ant�bod�es, APLA-Ant�
Phosphol�p�d Ant�bod�es, ADAMTS13- A d�s�ntegr�n- l�ke Metalloprote�nase w�th thrombospond�n mot�f type-1 Member 13, IVMP- Intravenous MethylPredn�solone, IVIG- Intravenous
Immunoglobul�n. PEX- Plasma Exchange.

DISCUSSION
Our case presented w�th m�croang�opath�c he-

molyt�c anem�a, thrombocytopen�a, and features of
end organ damage acute k�dney �njury. Hence, the d�ag-
nos�s of thrombot�c m�croang�opathy was stra�ght for-

ward but evaluat�on of TMA �n our case emphas�sed on
that TMA �s a compl�cated d�sease w�th overlapp�ng pat-
hophys�olog�cal pathways lead�ng to the same cl�n�cal
features.

The hemolyt�c urem�c syndrome �s a cr�t�cal cause
of acute k�dney �njury �n ped�atr�c pat�ents and �s o�en
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confused w�th seps�s �n Ind�a; d�agnost�c fac�l�t�es to
�dent�fy Sh�ga tox�n-assoc�ated TMA are l�m�ted, and
approx�mately 50% of ped�atr�c cases of hemolyt�c ure-
m�c syndrome occurs due to ant�-factor H ant�bod�es
unl�ke to the developed world (3). Approx�mately one-
th�rd of pat�ents who are d�agnosed w�th HUS w�ll go on
to develop chron�c k�dney d�sease, wh�ch makes early
d�agnos�s and follow-up cruc�al �n long-term manage-
ment. Apart from d�agnos�s of HUS, to f�nd a caused for
underly�ng d�sease �s o�en challeng�ng. As the term�no-
logy of HUS �s cont�nuously evolv�ng, �t �s now clubbed
under the umbrella term of thrombot�c m�croang�-
opathy, wh�ch can be further d�v�ded �nto �nfect�on-as-
soc�ated, TTP, complement med�ated and genet�c, th�s
k�nd of class�f�cat�on and un�form�ty �n term�nology g�-
ves more emphas�s on underly�ng et�ology of TMA so
that pat�ent can be followed accord�ngly.

Our case �n�t�ally presented w�th auto�mmune he-
molyt�c anem�a (h�gh b�l�rub�n, h�gh ret�culocyte count,
pos�t�ve d�rect coombs and features of hemolys�s on pe-
r�pheral smear) as system�c lupus erythematosus �s one
of the common causes of auto�mmune hemolyt�c ane-
m�a evaluat�on for the same was performed although
the screen�ng test ant�nuclear ant�bod�es were pos�t�ve
but d�agnost�c test double-stranded DNA ant�bod�es
were negat�ve, so the pat�ent was treated as �d�opath�c
auto�mmune anem�a. When the ch�ld presented to us
our f�rst d�agnos�s was the Lupus assoc�ated TMA but
repeat all extractable nuclear ant�gens, �nclud�ng ds
DNA, was negat�ve wh�ch prompted us to look for anot-
her cause.

In our case, at least two patholog�es were respon-
s�ble for the cl�n�cal syndrome of TMA – ant�bod�es aga-
�nst factor H (h�gh ant�bod�es levels) and lupus-l�ke d�-
sease (present�ng as sub ep�thel�al and sun endothel�al
depos�ts on electron m�croscopy of k�dney b�opsy).
Ant�-factor H ant�bod�es are found �n approx�mately
10% of pat�ents w�th SLE(4) (5) and ant�-factory H ant�-
bod�es does not correlate w�th ANA t�tres, ds-DNA le-
vels, Complement C3 and Complement C4 levels and
act�ve ur�ne sed�ment.

A study by Ca� yu et al. (6) reported that a subgro-
up of pat�ents w�th SLE m�ght have very low platelet co-
unts and low ADAMTS13 levels. They reported the pre-
sence of ADAMTS13 �nh�b�tors �n th�s subset of pat�ents
and found that these pat�ents have a relat�vely ben�gn
course of TMA. Our pat�ent m�ght have had some
ADAMTS13 �nh�b�tors lead�ng to low ADAMTS13 levels.
We could not check for the �nh�b�tors of ADAMTS 13 due
to the unava�lab�l�ty of commerc�ally ava�lable assays.

At three month follow up although the ch�ld d�d
not have prote�nur�a but had h�gher basel�ne creat�n�ne
and hypertens�on suggest�ve of chron�c k�dney d�sease.
It would be of �mmense value for our understand�ng
whether the pat�ent develops the full-blown lupus or
there w�ll be recurrent ep�sodes of h�gh ant�bod�es to
factor H dur�ng the follow up.

SUMMARY
Whatʼs New?

Thrombot�c m�croang�opathy can have more than
one underly�ng et�ology and thorough laboratory evalu-
at�on �s necessary to f�nd out the et�ology wh�ch ensu-
res an opt�mal outcome.
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