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Abstract 

De novo Thrombotic Microangiopathy (TMA) after renal 

transplantation is an uncommon complication which has 

been related with viral infections like the coronavirus disease 

(COVID-19). Severely immunosuppressed patients who 

acquire COVID-19 are at high risk of serious complications 

that should be carefully managed. We report a case of biopsy-

proven TMA secondary to COVID-19 associated with Acute 
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Respiratory Distress Syndrome (ARDS) in a recent ABO-

incompatible kidney transplant. Eculizumab was initiated; 

and after 4 weekly doses, she recovered her renal function. 

Two months later, she was readmitted due to suspected 

organizing pneumonia, and received treatment with steroids. 

During the second week of admission, ARDS and TMA with 

neurological involvement were observed. Positive tests in 

blood and broncho-alveolar lavage for SARS-CoV-2 were 

obtained. A new cycle of eculizumab was started and 

convalescent plasma was associated due to persistent 

infection. The patient experienced progressive clinical 

improvement with resolution of respiratory function, 

neurological symptoms and hemolysis. Our case confirms 

that TMA could be triggered by COVID-19 and eculizumab 

is useful to control hemolysis and attenuate organ damage. 

Convalescent plasma should be considered in immune 

deficient high-risk patients with COVID-19. 
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amplification test; SCr: Serum creatinine; Tx: Transplant; 

TMA: Thrombotic microangiopathy 

 

1. Introduction 

Thrombotic microangiopathy (TMA) is an uncommon 

complication after solid organ transplantation that usually 

develops in the early post-transplant period. It can occur as a 

recurrent atypical hemolytic uremic syndrome (aHUS) or as 

de novo TMA [1]. Since the new coronavirus disease 2019 

(COVID-19) outbreak, many complications have been 

described. Few reports of long-term kidney transplant 

patients that developed TMA-associated to COVID-19 have 

been published in the literature [2, 3]. We report a case of 

biopsy-proven TMA secondary to COVID-19 in a recent 

ABO-Incompatible (ABOi) kidney transplant recipient who 

developed neurological involvement. 

 

2. Case Report 

We present a 35-year-old woman with end-stage chronic 

kidney disease secondary to Schönlein-Henoch purpura who 

received a preemptive ABOi kidney transplant from her 

father. No features of TMA were observed before 

transplantation. Due to high anti-A isoagglutinin titers 

(1/512), a total of 10 immunoadsorption sessions and 2 doses 

of Rituximab (375 mg/m2) were required for desensitization. 

Induction was with basiliximab and maintenance with 

tacrolimus, mycophenolate and corticosteroids. The 

evolution after transplant was unremarkable with serum 

creatinine 1.5 mg/dL at discharge. Because of an in-hospital 

outbreak of COVID-19, SARS-CoV-2 was detected by 

NAAT (nucleic acid amplification test) in nasopharyngeal 

swab done at discharge; and she was readmitted four days 

after due to febrile syndrome. She rapidly evolved to acute 

respiratory failure with bilateral interstitial pneumonia 

requiring mechanical ventilation. SARS-CoV-2 was detected 

in the Bronchoalveolar Lavage (BAL). Laboratory tests 

revealed anemia, schistocytes in the peripheral blood smear, 

thrombocytopenia (68 x 103/ L), elevated lactate 

dehydrogenase (615 UI/L), haptoglobin <0.3 g/L and a 

negative Coombs test. Acute renal failure (creatinine 3.4 

mg/dL) with proteinuria (1.7 g/gCr) was detected. 
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Determination of anti-A isoagglutinins (1/4) and anti-HLA 

antibodies were negative. Complement factors and 

ADAMTS-13 levels were normal. Blood and urine cultures 

were negative. Serological tests for HIV, HCV, HBV, and 

whole blood viral load for cytomegalovirus, parvovirus and 

Epstein-Barr virus were negative. Tacrolimus trough levels 

were in the therapeutic range (8-12 ng/mL). At admission, 

mycophenolate was withdrawn, tacrolimus dose was reduced 

and dexametasone (6 mg/day) was started. We interpreted 

the clinical and analytical findings as de novo TMA 

secondary to COVID-19 and treatment with Eculizumab was 

started (loading dose of 1200 mg and 900 mg weekly). A 

rapid recovery of hemolytic parameters and progressive 

clinical improvement was observed allowing mechanical 

ventilator weaning (Figure 1). A graft biopsy displayed 

features compatible with TMA without T-cell or antibody-

mediated rejection (Figure 2). After 4 doses, eculizumab was 

discontinued and the patient was discharged with a serum 

creatinine of 1.8 mg/dL, a negative SARS-CoV-2 NAAT in 

the nasopharyngeal swab and a negative test for IgG and IgM 

antibodies, and receiving immunosuppression with 

tacrolimus (target trough levels 4-6) and low dose steroids. 

 

 

 

Figure 1: Evolution of serum creatinine, hemoglobin and platelets during the first admission. Yellow arrows indicate eculizumab 

administration. Pink arrow indicates kidney biopsy. The green line indicates the time that invasive mechanical ventilation was 

required. 
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Figure 2: Renal biopsy showed mesangiolysis, fibrous thickening of the intima with subendothelial edema and hematic 

extravasation (black arrow), as well as interstitial edema and acute tubular damage, compatible with TMA. Immunofluorescence 

revealed the deposit of C4d in the peritubular capillaries according to the ABOi allograft. The immunohistochemical technique 

to detect SARS-CoV-2 in kidney tissue was negative. 

 

Two months later, she was readmitted due to fever and 

dyspnea with bilateral pulmonary infiltrates. The NAAT 

from the nasopharyngeal swab was negative but positive in 

the BAL with a low Cycle Threshold (Ct) value (26-31). The 

pulmonary biopsy findings were non-specific and SARS-

CoV-2 was not detected. Under the diagnosis of Secondary 

Organizing Pneumonia (SOP), methylprednisolone (1 

mg/Kg/d) was initiated. The SARS-CoV-2 NAAT in blood 

was positive with a Ct value of 35. Renal function impaired 

(creatinine 3.3 mg/dL and proteinuria 4 g/gCr) and 

laboratory findings were consistent with TMA. After 15 

days, she presented a sudden left faciobrachiocrural 

hemiparesis. An MRI-angiography revealed a vasospasm on 

the middle cerebral artery and an arteriography was 

performed with the administration of intrarterial nimodipine. 

Afterwards, her respiratory condition worsened requiring 

mechanical ventilation. Treatment with eculizumab due to 

ongoing TMA was reinitiated and three cycles of treatment 

with convalescent plasma (CP; IgG titer >20.000 AU/mL) 

due to persistent COVID-19 was added. The patient 

experienced a progressive clinical improvement with 

resolution of neurological symptoms, respiratory function 

and haemolysis parameters. After discharge, transfusion of 

one unit of ABO compatible CP every 21 days was 

prescribed and she has remained asymptomatic. The SARS-

CoV-2 NAAT in the BAL and blood persisted negative. Her 

renal function never returned to baseline values (creatinine 

2.7 mg/dL), and the proteinuria progressively improved (0.6 

g/g). Analyses of the complement genes did not identify any 

pathogenic variant related to aHUS [4]. Polymorphisms in 

heterozygosis in the CFH (CFH-H3) and MCP (MCPggaac) 

genes were detected. A heterozygous variant in PLG gene 

encoding plasminogen protein was found (c.505C>A; 

p.Pro169Thr). Before transplantation and during follow-up, 

CD19+ B cells were absent in peripheral blood. A severe 

deficiency of circulating IgG (< 300 mg/dL) and IgM (< 30 

mg/dL) levels was detected during follow-up. She had not 

developed specific antibodies against nucleocapsid either 
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spike antigens of SARS-CoV-2. The interferon gamma T cell 

enzyme-linked Immunospot (IFN-γ ELISpot) [5] was 

performed after receiving two cycles of CP and showed a 

strong positive response (Figure 3).  

 

 

Figure 3: SARS-CoV-2-reactive T cell response of the patient was evaluated using interferon gamma T cell enzyme-linked 

Immunospot (IFN- γ T cell ELISpot). The main structural SARS-CoV-2 proteins were used for stimulation: Spike Glycoprotein 

(S), Membrane Protein (M) and Nucleoprotein (N). This was performed after receiving two cycles of CP and showed a strong 

response. *PMBC: Peripheral blood mononuclear cells. 

 

3. Discussion 

We describe an ABOi kidney transplant recipient who 

presented a TMA secondary to COVID-19 early after 

transplantation. Treatment with eculizumab led to an initial 

favourable response, but its discontinuation associated with 

relapsing infection required a new cycle of eculizumab 

alongside with CP to clinical recovery. Post-transplant de 

novo TMA may be triggered by factors that contribute to 

endothelial damage and complement activation; such as 

antibody-mediated rejection, immunosuppressive drugs or 

viral infections [1]. There are few reports of patients with 

TMA-associated to COVID-19 [6-11], and only 2 cases in 

renal transplants recipients have been described [2, 3] (Table 

1). Our patient was severely immunosuppressed and unable 

to develop a humoral response against SARS-CoV-2. A 

major factor that determines the establishment of persistent 

RNA virus infections is the competence of the immune 

response [12], and persistent COVID-19 in patients with 

adaptive immune deficits have already been described [13]. 
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Reference Age/Gender 
Primary 

disease 

Kidney 

status 
Diagnosis Treatments Outcome 

Akilesh S. 58 years/male -- Native 
Kidney 

biopsy 
None 

Improved renal 

function from SCr 

11.3mg/dL to 

1.5mg/dL 

Am J Kidney 

Dis [2] 

 

 

 

 

 

 

 

 

  
  
  
  

47 years/male HTN Native 
Kidney 

biopsy 
None Dialysis dependent 

63 years/ 

female 
HTN Native 

Kidney 

biopsy 
None Dialysis dependent 

77 

years/female 
HTN/DM Native 

Kidney 

biopsy 
None Dialysis dependent 

34 years/male HTN Native 
Kidney 

biopsy 

Steroids, plasma 

exchange and 

eculizumab 

Dialysis dependent 

54 years/male HTN/calculi 

Allograft 

(10 years 

after Tx) 

Kidney 

biopsy 

Reduced tacrolimus 

and low-dose 

prednisone. Held 

MMF. 

Improved renal 

function from SCr 

5.2 to 2.7 mg/dL 

Bascuñana 

A.Kidney Med 

[3] 

40 years/male 
Liddle's 

Syndrome 

Allograft 

(9 years 

after Tx) 

Laboratory 

findings 

Steroids and 

Plasmapheresis 

Improved renal 

function from 8.7 to 

2.5mg/dL 

Ville S.Kidney 

Int [6] 

28 

years/female 
aHUS Native 

Laboratory 

findings 
Eculizumab 

Improved renal 

function from SCr 

2.6 to 2 mg/dL 

Jhaveri 

K.Kidney int 

[7] 

69 

years/female 
--- Native 

Kidney 

biopsy 

Hydroxychloroquine, 

anakinra, 

tocilizumab, plasma 

exchange and 

eculizumab 

Dialysis dependent, 

patient died 

Mat O. Kidney 

Int Rep [8] 

39 years 

/male 

IgA 

nephropathy 
Native 

Kidney 

biopsy + 

variant of 

the C3 

gene 

Steroids, plasma 

exchange and 

eculizumab 

Dialysis dependent 

Kaufeld JK. 

Kidney Int 

Rep [9] 

22 

years/female 
-- Native 

Kidney 

biopsy + 

CFH 

variant 

Plasma exchange and 

eculizumab 

Improve renal 

function 

  
52 

years/female 
-- Native 

Kidney 

biopsy + 

CFH 

variant 

Eculizumab 
Slow improvement 

of renal function 
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Sharma 

P.JASN [10] 

45 

years/female 
-- Native 

Kidney 

biopsy 

Steroids and 

Rituximab 

Dyalisis dependent, 

patient died 

Korotchaeva J. 

Nephon [11] 

49 

years/female 
-- Native 

Laboratory 

findings 

Steroids and 

eculizumab 

Improved renal 

function from SCr 

7.7 mg/dL to 3.3 

mg/dL 

39 years/male HTN Native 
Laboratory 

findings 

Steroids, plasma 

exchange and 

eculizumab 

Dialysis dependent 

66 

years/female 
DM Native 

Laboratory 

findings 

Tocilizumab, fresh 

frozen plasma 

transfusions and 

eculizumab 

Patient died 

Castañeda Z 
35 years/ 

female 

Schönlein-

Henoch 

purpura 

Allograft 
Kidney 

biopsy 

Eculizumab and 

steroids 

Convalescent 

plasma. 

 

Reduced tacrolimus 

and held MMF. 

Improved renal 

function from 3.4 to 

2.6mg/dL 

 

Table 1: Case reports of patients who developed TMA in the context of COVID-19. 

 

Endothelial injury and complement system activation 

associated to hyper immune response have been extensively 

described in patients with severe COVID-19 [14, 15]. The 

presence of micro vascular thrombosis in addition to C5b-9 

and C4d deposition supports the participation of the 

complement system in the pathogenesis of COVID-19 [16]. 

Thus, the predominant mechanism by which patients with 

COVID-19 develop TMA seems to be mainly related to 

complement activation, but could also be triggered by the 

direct toxic effect of the virus to the vascular endothelium 

[17]. Genetic variants of complement proteins have been 

described in about 30% of recipients with de novo TMA [1], 

but no one was detected in our patient. However, we detected 

polymorphisms in the CFH and MCP genes which have been 

described to contribute to secondary TMA in other settings. 

Complement blockade with eculizumab is an effective 

therapy in de novo post-transplant TMA. This approach 

could also have a promising role in severe COVID-19-related 

complications [18] and different clinical trials are evaluating 

its safety and efficacy (NCT04346797, NCT04355494, 

NCT04288713). Recent evidences suggest that treatment 

with CP for COVID-19 may be useful in mildly ill infected 

older adults and immunodeficient high-risk patients [19, 20]. 

Its efficacy has been reported in small case series in patients 

with primary or secondary immunodeficiencies following 

rituximab therapy. In kidney transplant recipients, some 

reports have shown its safety, but its efficacy should be 

evaluated in large registries or clinical trials [21]. Besides 
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providing neutralizing antibodies against SARS-CoV-2, CP 

may increase the magnitude of antiviral T-cell responses 

[22]. In our patient, we observed a strong specific memory 

T-cell response after 2 doses of CP, suggesting an additional 

benefit in patients with humoral immunodeficiencies. 

However, the success of CP therapy may be temporary and 

monitorization of the viral load and the antiviral immunity 

are recommended for treatment individualization [23].  

 

4. Conclusion 

We report a case of biopsy-proven TMA associated with 

COVID-19 in an early ABOi kidney transplant recipient with 

rituximab-induced B-cell deficiency. Treatment with 

eculizumab and CP and was associated with clinical 

recovery. 
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