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CLINICAL PRESENTATION 
A45‑year‑oldmanwasreferredtoourhospitalduetone‑
phroticsyndrome(NS)andacutekidneyinjury(AKI)with
onsetoneweekaftertheCOVID‑19vaccine(Ad26.COV2‑S
[recombinant]).
His previousmedical history included ear leiomyosarco‑
ma,excisedthymomaandfollow‑upfreeofrelapse,two
ischaemic strokes, hypertension, obesity (body mass
index of 39.7 kg/m2), and obstructive sleep apnea syn‑
drome.Arelevantfamilyhistoryofcardiovascularevents
wasidentified.Hiscurrentmedicationincludesenalapril,
omeprazole,aspirin,andallopurinol.
Uponadmission,hepresentedwithanasarca,andtheini‑
tialfindingsfromlaboratorytestsindicatedaserumcre‑
atinine(SCr)of2.52mg/dL(baseline0.7mg/dL),severe
hypoalbuminemia(1.98g/dL),and24h‑urinealbuminuria
(24h‑UA)of13.3g/24h.Abundant lipidcontentwasob‑
servedintheurinarysediment.Kidneyultrasoundfindings
wereunremarkableandakidneybiopsywasperformed
showing5glomeruliwithnorelevantalterations in light
microscopy and with negative immunofluorescence. A
computedtomographyscanexcludedaneoplasticcause
andothercauses(suchasdrugs,infections,andautoim‑
munediseases)wereruledout.
Prednisolone(PDN)wasstarted(1mg/kg/day)andapar‑
tialresponsewasobservedinthefollowing16weekswith
a SCr level of 0.96mg/dL, albuminuria of 3.1 g/dL and
24h‑UAof2.8g/24h.
Sixmonthslater,thepatientrelapsed(anasarca,hypoalbu‑
minemia2.3g/dLand24h‑UA11g)twoweeksfollowing
theCOVID‑19infectiondiagnosis.Hewasreadmittedfor
hospitalizationandanotherkidneybiopsywasperformed
(Fig.1).
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Figure 1.Kidneybiopsyfindings.(A)Methenaminesilver
staining;originalmagnification.(B)Methenaminesilver
staining;originalmagnification.(C)Masson’strichrome
staining;originalmagnification.(D)Diffusepodocyte
effacementonelectronicmicroscopy

DISCUSSION 
What is the differential diagnosis of this patient’s 
presentation? 
OurpatientpresentedwithNSafterCOVID‑19immuniza‑
tionandrelapsedafterCOVID‑19infection,bothofwhich
aredocumentedpresentationsinexistingliterature.1 The 
reported instances highlighted NS in middle‑aged pa‑
tients, typicallymanifestingaroundsevendaysafter the
triggeringeventandinvolvingsevereproteinuria.1 Consid‑
eringthediagnosisofpodocytopathies,thepresentation
assudden‑onsetNSfavorsapermeabilityfactor‑mediated
etiology, although hyperfiltration could also contribute
consideringthepatient’sobesityandhypertensionback‑
ground.2 Focal segmental glomerulosclerosis (FSGS)was
themostfrequenthistologicpatternreportedinpatients
whopresentedwithNSafterCOVID‑19 immunizationor
infection,1althoughmembranousnephropathyandmini‑
malchangedisease(MCD)werealsofound.1,3

The first kidney biopsy result favored MCD diagnosis,
although FSGS could not be excluded due to the focal
characterofthelesionsandthereducednumberofglom‑
eruliinthesample.Thisuncertaintypromptedtheconsid‑
erationofasecondkidneybiopsyfollowingthepatient’s
relapse.
Asummaryofglomerularpatternsandtheircauses,per‑
tainingtothepatient’sdifferentialdiagnosis,ispresented
inBox1.

Box 1.Differentialdiagnosisofnephroticsyndrome
consideringtheclinicalbackgroundofourpatient.

Mechanism of 
Glomerular injury Cause

Podocytopathies

Permeabilityfactor‑mediated

Secondary

• Infectiousdisease–COVID‑19

• Non‑infectiousdiseases–Thymoma

• Obesity‑relatedglomerulopathy

• Adaptativeduetohypertension

Immunocomplex
deposits

Membranousnephropathy

• Primary

• Secondary

 ͳ COVID‑19

 ͳ Malignancy

Membranoproliferativeglomerulonephritis

• Infectious

Depositiondisease Amyloid

What does the kidney biopsy show?
Thekidneybiopsywascomposedof42glomeruli,outof
which2wereglobally sclerosedand4hadFSGF lesions
(Fig.1A).Hypertrophywasobservedinmostoftheglom‑
eruli(Fig.1B).
The interstitium had edema without significant fibrosis
andsevereacutetubularnecrosiswasobserved(Fig.1C).

How should this patient be managed? 
GiventhesuddenNSpresentationandthefindingsofthe
firstkidneybiopsy,MCDwasthediagnosisconsideredand
PDNwasstartedwithpartialresponse.
Afterthefirstrelapseandtheseconddiagnosisshowing
FSGS, cyclosporine (CSA) was started due to partial re‑
sponse to PDN as first‑line but also as a glucocorticoid‑
‑sparingregimenforourpatient.4 The use of calcineurin 
inhibitors inpodocytopathies reliesona relatively small
number of studies with limited follow‑up, and the ulti‑
materenalandbroaderoutcomesremainuncertain.5 
Approximately twomonthsafter the initiationofCSA, a
newrelapseoccurredwithno identifiedtrigger.Thepa‑
tientwasreadmittedwithanasarcaand24h‑UAof18g.
ThelevelsofCSAwerewithintheappropriaterange.
Giventheriskofimmunosuppressionexposureinapatient
withaheavyneoplasticbackgroundandtherelapsingbe‑
haviorofthedisease,genetictestingwasconductedtoac‑
countforpotentialimmunosuppression‑relatedrisks.No
pathogenicvariationswerefoundinthegenetictesting.
In lightoftheincompleteresponsetobothsteroidsand
CSA, the decision wasmade to initiate rituximab treat‑
ment.Theregimenconsistedof1gadministeredonboth
day0andday15, followedbyamaintenancedoseof1
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gevery6months.Thistreatmentapproachwaspursued
overa12‑monthfollow‑upperiod,resultingintheresolu‑
tionofnephroticsyndromewithnorelapses.
In addition to the immunosuppressive treatment, enal‑
aprilwasintroducedtothemaximumtolerateddose(7.5
mg/day) aswell as spironolactone (25mg/day) andda‑
pagliflozin(10mg/day).Thepatientwasalsodirectedtoa
nutritionalconsultation,whereguidancewasprovidedto
adoptahealthydietandenhancephysicalactivity.4Inthe
last follow‑upappointment(2yearsafterdiagnosis), the
patientwaseuvolemicandhislaboratoryworkupshowed
aSCrlevelof1.3mg/dL,anda24h‑UA0.2g.

Recognizing the significance of treatment‑resistant or
frequentlyrecurringNSintermsofmortalityriskandthe
potential advancement to end‑stage kidney disease,5,6  
it becomes imperative to implement a comprehensive
strategyforthepatient.Thisapproachshouldencompass
all relevant factors that might contribute to glomerular
damage.

FINAL DIAGNOSIS 
Primary FSGSwith the contribution of secondary forms
(hyperfiltration due to obesity and hypertension,
COVID‑19infection,andSARS‑CoV‑2vaccine)

Ethical Disclosures 
Conflicts of Interest:Theauthorshavenoconflictsofinteresttodeclare.
Financing Support:Thisworkhasnotreceivedanycontribution,grantorscholarship.
Confidentiality of Data:Theauthorsdeclarethattheyhavefollowedtheprotocolsoftheirworkcenteronthe
publicationofpatientdata.
Patient Consent:Consentforpublicationwasobtained.
Provenance and Peer Review:Notcommissioned;externallypeer‑reviewed.

Contributorship Statement
JD, SCF:Conceptionanddraftingofthearticle,andapprovedthefinalversionofthemanuscript.
RB, MG, HS, NMF, TAP, JS, CJ:Reviewedandeditedthemanuscriptandapprovedthefinalversionofthemanuscript.

REFERENCES
1. Cancarevic I, NassarM,Medina L, Sanchez A, Parikh A, Hosna A,

et al. Nephrotic Syndrome in Adult Patients With COVID‑19 In‑
fection or Post COVID‑19 Vaccine: A Systematic Review. Cureus.
2022;14:e29613.doi:10.7759/cureus.29613.

2. AhnW, Bomback AS. Approach to Diagnosis andManagement of
PrimaryGlomerularDiseasesDuetoPodocytopathiesinAdults:Core
Curriculum2020.AmJKidneyDis.2020;75:955‑64.doi:10.1053/j.
ajkd.2019.12.019.

3. ChandraP,RoldaoM,DrachenbergC,SantosP,WashidaN,ClarkA,
etal.MinimalchangediseaseandCOVID‑19vaccination:Fourcases
andreviewofliterature.ClinNephrolCaseStud.2022;10:54–63.doi:
10.5414/CNCS110924.

4. Rovin BH, Adler SG, Barratt J, Bridoux F, Burdge KA, Chan TM, et
al.KDIGO2021ClinicalPracticeGuideline for theManagementof
GlomerularDiseases.Kidney Int.2021;100:S1–276.doi:10.1016/j.
kint.2021.05.021.

5. Castledine C, Tomlinson LA. Adjusting the Lens: Real World Out‑
comes inNephrotic Syndrome. Kidney Int Rep. 2020;6:246‑7. doi:
10.1016/j.ekir.2020.12.009.

6. WaldmanM,CrewRJ,ValeriA,BuschJ,StokesB,MarkowitzG,et
al.Adultminimal‑changedisease:Clinicalcharacteristics,treatment,
andoutcomes.ClinJAmSocNephrol.2007;2:445‑53.doi:10.2215/
CJN.03531006.


	Home Hemodialysis: Unraveling Truths and Myths
	Cláudia Costa ￼1, Marta Neves1,2 

	Effective Communication: A Foundation in Chronic Kidney Disease (CKD) Care
	Filipa Trigo￼1, Cátia Figueiredo￼1, Paulo Santos￼1

	Characteristics and Mortality of Incident Haemodialysis Patients: Analysis of a Portuguese Cohort
	Carolina Branco ￼1#, Joana Gameiro ￼1#, Cláudia Costa ￼1, Bernardo Silva ￼1, Nadiesda Peres ￼1, Mariana Sant’Ana2
	José Agapito Fonseca ￼1, Cristina Outerelo1, Cristina Resina1, 
	José António Lopes ￼1

	NAU ‑ New Areas of Unifying Interest for CKD: A Multidisciplinary Expert Opinion Using the Jandhyala Method
	Jorge Malheiro￼1,2, Francisco Araújo￼3, Andreia Nunes￼4, Clara Almeida5, Inês Aires￼6, João Pedro Nobre￼8, João Sérgio Neves￼9, Jordana Dias12, Miguel Bigotte Vieira￼6,7, Miguel Melo￼13,14, Nuno Capela￼15, Susana Heitor￼16, João Couceiro￼17, Hugo Martinho

	Drug‑Associated Nephrotic Syndrome:              A Global Pharmacovigilance Perspective
	Alexandre Baptista￼1,2, Ana M. Macedo1,2, Ana Marreiros￼1,2, André Coelho￼3

	Eight Years Later: The Evolution and Impact of Patient‑Focused Multidisciplinary Clarification
	Ana Rita Ramos￼1, Filipa Trigo￼1, Rita Valério Alves￼1, Rachele Escoli￼1, Patrícia Barreto￼1, Paulo Santos￼1, 

	Frequency of Th1 and Th17 Cells and IL‑17A Levels in Peripheral Blood and Peritoneal Effluent in a Cohort of Patients Undergoing Peritoneal Dialysis: A Cross‑Sectional Study
	João Grilo￼1, Catarina Reis Santos￼1, Joana Coutinho￼1, Inês Barreto￼2, Raquel Chorão￼1, Rui Alves Filipe￼1, Andreia Monteiro￼3, Mafalda Fonseca￼2, Ernesto Rocha￼1

	Multicystic Dysplastic Kidney: What Changed in Three Decades?
	Diana Raquel Mota Almeida Magalhães￼1, Marta Machado￼2, Catarina Neves￼2, Carolina Cordinhã￼2, Carmen Carmo￼2, Clara Gomes￼2

	Clinical Outcomes in Very Elderly Patients According to Vascular Access at Hemodialysis Start
	Maria Carolina Silva1, José Agapito Fonseca￼1,2, Bernardo Marques da Silva1,2, Claudia Costa1,2, Carolina Branco1,2, Cristina Outerelo1,2, Cristina Resina1,2, José António Lopes1,2, Joana Gameiro1,2

	Optimizing the Use of Renin‑Angiotensin System Inhibition in Advanced Chronic Kidney Disease
	Ana Carina Ferreira￼1,2

	Cystic Kidney Disease: An Early Manifestation of a Rare Syndrome
	Catarina Leuzinger‑Dias￼1, Joana P. Ramos￼1,2, Marta Machado1, Carolina Cordinhã1, Carmen do Carmo1, Clara Gomes1 

	Relapsing Nephrotic Syndrome Case: A Two‑Sided Pathway
	Juliana Damas￼1, Sara Cardoso Fernandes1, Rui Barata1, Mário Góis1, Helena Sousa1, Nuno Moreira Fonseca1, Tiago Assis Pereira1, João Sousa1, Cristina Jorge1 

	Thank You to the PKJ Portuguese Kidney Journal  Authors, Reviewers, and Readers

