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SUMMARY

Introduction The causes of acute tubulointerstitial nephritis can be grouped into four broad categories:
medications, infections, immunologic diseases, or idiopathic processes. Here we report a 17-year-old
female who developed acute kidney injury (AKI) due to granulomatous interstitial nephritis (GIN) associ-
ated with influenza A: HIN1 infection.

Case Outline The illness presented after two weeks of respiratory tract infection, skin rash and hyper-
menorrhea. On admission the patient was febrile, with bilateral pedal edema, macular skin rash, and
auscultatory finding that suggested pneumonia. Laboratory investigations showed normocytic anemia,
azotemia, hematuria and proteinuria. Renal ultrasound was normal. Antinuclear antibodies, antineu-
trophil cytoplasmic antibodies, lupus anticoagulant, antiphospholipid antibodies were negative with
normal complement. Urine cultures including analysis for Mycobacterium tuberculosis were negative.
The diagnosis of influenza A: HIN1 infection was made by positive serology. A kidney biopsy showed
interstitial nephritis with peritubular granulomas. Glomeruli were normal. Staining forimmunoglobulins
A, M, G, and E was negative. The girl was treated with oseltamivir phosphate (Tamiflu; Genentech, Inc.,
South San Francisco, CA, USA) for five days, as well as with tapered prednisone after a starting dose of
2 mg/kg. The treatment resulted in a complete remission during two years of follow-up.

Conclusion We present a severe but reversible case of GIN and AKI associated with influenza A: HIN1
infection. Although a causal effect cannot be confirmed, this case suggests that influenza A: HIN1 should

be considered in the differential diagnosis of GIN manifested with AKl in children.
Keywords: acute kidney injury; granulomatous interstitial nephritis; influenza A: HIN1 infection.

INTRODUCTION

Involvement of the tubulointerstitial compart-
ment in renal diseases can be either primary or
secondary due to glomerular, vascular, or struc-
tural disease. Granulomatous tubulointerstitial
nephritis (GIN) is a rare histologic diagnosis
found in 0.9% of native renal biopsies and 0.6%
of renal transplant biopsies [1]. Although this
illness is often reversible, progression to chronic
renal disease can occur. While Streptococcus was
the predominant infectious cause of acute GIN
in children before the antibiotic era, nowadays
other pathogens have become important causes.

Influenza is an acute febrile illness caused by
influenza viruses. Most influenza infections are
uncomplicated, with the illness being limited
to symptoms of upper respiratory tract infec-
tion in combination with a number of consti-
tutional symptoms. Unfortunately, a number of
patient groups are at risk of severe illness and
complications affecting multiple organ systems.

CASE REPORT

A 17-year-old female patient presented with an
acute kidney injury (AKI) after two weeks of
respiratory tract infection, skin rash and hy-
permenorrhea. Excessive bleeding led to hy-

povolemia and anemia (Hgb = 52 g/l), so she
was treated with packed red blood cell trans-
fusions, intravenous antibiotics (ceftriaxone,
metronidazole) as well as gestagen (norethis-
terone) for six days. The treatment was initi-
ated in the regional hospital. On Day 4, serum
creatinine had risen from baseline 109 umol/l
to 320 pmol/l corresponding to AKI pRIFLE-E
urging the referral to our institution [2].
Personal medical history revealed prema-
ture delivery at week 32 due to preeclampsia.
After birth, the patient had neonatal meningi-
tis with consequent hydrocephalus requiring
implantation of ventriculoperitoneal shunt.
Menarche was registered at the age of 13, with
irregular menstrual bleeds since then.
Physical examination on admission revealed
pulse rate of 90 beats per minute, blood pres-
sure of 90/60 mmHg, bilateral pedal edema,
macular rash at lower extremities, and pneu-
monia (confirmed by chest X-ray). She had fe-
ver and oliguria. Complete blood count showed
normocytic anemia. Erythrocyte sedimenta-
tion rate was elevated (40 mm/h). Urinalysis
showed hematuria with 1+ proteinuria and
mild pyuria. Blood chemistry revealed elevat-
ed serum creatinine 349 pmol/l with estimated
glomerular filtration rate using Schwartz for-
mula (23 ml/min/1.73m2) [3]. Proteinuria was
652 mg in 1,240 ml of 24-hour urine collection.
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Figure 1. (A-E)

(B, D), x400.

A) Interstitial granulomatous lesion with giant cell (arrow); B) Peritubular fibrinoid necrosis (arrows); C) Heavy perivascular infiltrate;
D) Edema of endothelial cell (arrow); E) C3 complement component positivity along the tubular basement membrane

Ultrasound showed normal size kidneys with normal cor-
ticomedullary differentiation.

Levels of complement proteins C3 and C4 were normal,
and all immunological investigations performed (antinu-
clear antibodies, antineutrophil cytoplasmic antibodies,
lupus anticoagulant, antiphospholipid antibodies, and
anti-transglutaminase antibodies) were negative. Urine
culture for Mycobacterium tuberculosis and Mantoux test
were performed, and all results were negative. Coagulation
screen (PT, aPTT) was normal, as well as upper gastroin-
testinal endoscopy and fecal occult blood test. Diagnosis
of influenza A:HIN1 infection was confirmed by real-time
polymerase chain reaction assays in respiratory specimens.

Percutaneous renal biopsy was performed to identify
the cause of AKI, and light microscopy showed normal
glomeruli (five out of five). Interstitium showed peritubular
granulomas with giant cells and fibrinoid necrosis. Several
foci of mononuclear cell infiltrate comprising mainly lym-
phocytes and monocytes were also found in interstitium.
Similar inflammatory infiltrates were seen around large
blood vessels and a greater infiltrate around one arteriole.
Immuno-morphologically, C3 complement component
positivity along the tubular basement membrane was re-
vealed. Staining for immunoglobulins A, M, G, and E was
negative. A diagnosis of GIN was made (Figure 1. A-E).

The patient was treated with oseltamivir phosphate (Tam-
iflu; Genentech, Inc., South San Francisco, CA, USA) oral-
ly (150 mg/d) combined with glucocorticoids (oral pred-
nisolone 60 mg/m?*/24h for six weeks, then 40 mg/m?/48h
for another month). Prednisolone was tapered down slow-
ly 5 mg per week over two months. Anemia was treated
with packed red blood cell transfusions (for transfusions).
The treatment resulted in a complete remission that main-
tained during two years of follow-up.

DISCUSSION

Primary tubulointerstitial nephritis (TIN) is a syndrome
with a wide clinical spectrum characterized histologically
by inflammation and damage of tubulointerstitial struc-
tures, with relative sparing of glomerular and vascular
elements [4].

It is estimated that acute TIN accounts for 10-25% of
reported cases of AKI in adults, and up to 7% of children
[5]. However, both in children and adults acute TIN may
be underreported as many patients with AKI recover spon-
taneously after removal of the suspected offending agent,
and definitive diagnosis based on a renal biopsy is not
routinely established [6].

Our patient presented with AKI two weeks after respi-
ratory tract infection. She was treated with intravenous
antibiotics (ceftriaxone, metronidazole). Also, the girl had
an excessive bleeding due to hypermenorrhea, which led to
hypovolemia and anemia. Medications, rather than infec-
tion, are now the leading cause of acute TIN in children
[7]. Antimicrobials and nonsteroidal anti-inflammatory
drugs are the most common drugs causing acute tubular
necrosis (ATN) in children [8]. Drug-induced acute TIN
is an idiosyncratic reaction, and as such it is difficult to
predict which patients will be affected. No specific risk
factors have been consistently identified.

Hypotension and hypovolemia are the two most im-
portant causes of decreased renal perfusion [9]. Renal
ischemia and hypoxia can cause endothelial and epithelial
cell dysfunction that becomes apparent once blood flow
is restored. Both apoptotic and immune mechanisms are
implicated in the renal dysfunction that follows ischemia
and reperfusion [10]. This girl developed GIN with AKI,
but there were no signs of rhabdomyolysis or evidence



Srp Arh Celok Lek. 2016 Mar-Apr;144(3-4):215-218

Table 1. Laboratory findings on admission to our hospital

Laboratory data Results Reference range
CBC
HGB (g/1) 87 120-160
MCV (fl) 92 78-102
HCT (I/1) 0.27 0.36-0.46
Reticulocyte count (%) 2 <2
WBC (x 10%/1) 10.7 45-11.0
neutrophils (%) 62 50-60
lymphocytes (%) 16 20-50
monocytes (%) 14 0-8
eosinophils (%) 6 0-4
band neutrophils (%) 2 0-3
PLT (x 10°/1) 276 150-450
Blood
Creatinine (umol/l) 349 40-100
Urea (mmol/I) 14.2 3.2-75
Uric acid (umol/1) 388 178-351
Sodium (mmol/I) 130 135-145
Potassium (mmol/I) 35 4.1-5.1
Chloride (mmol/l) 96 98-107
Calcium (mmol/I) 2.01 2.25-2.67
Phosphate (mmol/I) 0.85 1.0-1.55
pH 742 7.35-7.45
HCO, 25.3 26-32
Coagulation screen
PT 15.8 11.8-15.1
aPTT 25.2 24-35
Urine
200
RBC acanthocytic <3 RBC/hpf
RBC/hpf
casts no evidence no evidence of casts
of casts
WBC 10 WBC/hpf <5 WBC/hpf
proteinuria 652 mg/d <150 mg/d

CBC - complete blood count; HGB - hemoglobin; RBC - red blood cells;
MCV- mean corpuscular volume; HCT — hematocrit; WBC — white blood cell;
HCO, - bicarbonate; PLT - platelet count; PT - prothrombin time;

aPTT - activated partial thromboplastin time; hpf — high-power field

of direct viral-induced AKI, suggesting that AKI may be
mainly secondary to hemodynamic events.

Rapid reversibility and the absence of any systemic
sings of autoimmunity render an underlying immune
disorder (e.g. systemic lupus erythematosus, sarcoidosis,
Wegener granulomatosis, Sjogren’s syndrome) unlikely.

Numerous infectious agents have been implicated in the
pathogenesis of acute TIN. Infections may induce acute
TIN by two distinct processes. Organisms may directly
invade the renal parenchyma, producing local renal in-
fection and inflammation. This form of acute TIN may
respond to treatment of the underlying infection. Alterna-
tively, organisms may induce “reactive” intrarenal inflam-
mation without evidence of renal infection. Mechanisms
for the renal inflammatory reaction in the absence of renal
infection are not clearly elucidated but are presumed to be
immunologically mediated [11]. Since many viruses have
been linked with TIN, we postulated a causal relationship
between the proven influenza HIN1 infection and TIN.
Nevertheless, we did not rule out other infections known
to cause acute TIN, such as cytomegalovirus, Epstein-Barr

virus, hepatitis C virus, human immunodeficiency virus,
mycoplasma, or hantavirus.

Influenza HIN1 virus infection may present with im-
pairment of renal function ranging from mild disease to
the severe form with need for renal replacement therapy
[12]. Before the influenza A:H1N1 pandemic, direct kid-
ney involvement in children with influenza A virus in-
fection had been rarely reported [13]. Recently, Ghiggeri
et al. [14] reported two children with influenza A:HIN1
infection who presented with hematuria 48 hours before
the start of classic pulmonary signs of influenza. These pa-
tients did not develop acute glomerulonephritis and AKI,
but it was suggested that macroscopic hematuria may be
the first sign of an influenza A:HIN1 infection.

There are several reports of clinical findings of HIN1
infection in children, but few reporting AKI, with a wide
range in incidences [15]. Some authors think that the
pathophysiologic mechanism of AKI in HIN1-infected
patients is multifactorial ATN, mainly because of a combi-
nation of hypoperfusion, renal vasoconstriction, and rhab-
domyolysis in the setting of severe systemic inflamma-
tory response syndrome [15]. Conversely, in a case series
of patients with HINT1 infection, mild to moderate ATN
was present in all patients, but myoglobin pigments and
thrombotic angiopathy were present only in some patients
[12]. Hypotension as well as rhabdomyolysis where found
to be significantly correlated with AKI [11].

The initial treatment of acute TIN is primarily support-
ive, with dialysis therapy as indicated. In infection-related
acute TIN, specific treatment of the underlying infection
is indicated [11]. Prognosis for the recovery of renal func-
tion in children with acute TIN is excellent [5, 11]. Most
affected patients recover renal function completely.

The use of corticosteroid therapy for acute TIN remains
controversial. Anecdotal case reports and uncontrolled tri-
als with small number of patients suggest a therapeutic
benefit [5, 11]. However, prospective controlled studies
of corticosteroids or other cytotoxic agents in acute TIN
are lacking. In the absence of therapeutic trials, our case
report suggest that treatment with oseltamivir phosphate
and moderate dosage of prednisolone is associated with
good prognosis in patients who develop AKI due to GIN
associated with influenza A:H1NI1 infection.

In summary, we presented a severe but reversible case of
acute GIN and AKI associated with influenza A:HINI in-
fection. Although a causal effect cannot be confirmed, this
case suggests that influenza A:H1N1 should be considered
in the differential diagnosis of acute GIN manifested with
AKT in children.
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lPaHyNOMaTO3HM MHTEPCTULNJYMCKM HePPUTUC YAPYKEH ca MHEKLMjom

nHpayeHuom A: HIN1 — npuKas cayyaja

loppaHa Munowwescku-llomuh', JacMmHa Mapkosuh-Jiunkoscku®?, MupjaHa Koctuh'2, lywa Maprnosuh'?, bpaHkuua
Cnacojesuh-Aumntpujesa'?, nsHa Kpywunh', Amupa Meuo-AHTrhR'?
'YHMBep3uTETCKa fieyja KNnHKKa, Hedponolwko ogerbere, beorpag, Cpbuja;

?Ynusepautet y beorpapy, MeguunHcku pakyntert, beorpag, Cpbuja;

SWHcTuTyT 3a natonorujy, YHusep3uteT y beorpagy, MeauumHckm dakyntet, beorpag, Cpbuja

KPATAK CAZIPXKAJ

YBopa Y3pouu akyTHOT TybynovHTepCTULMjyMcKOr HedpuTu-
Ca MOTy Ce NOAeNIUTU Y YeTUPK BeSIMKe KaTeropuje: nekosuy,
MHdeKLYje, MMyHOJOLLKe 6ONeCTy Ny MANONATCKN NPOLeCH.
MprKka3syjemo agonecueHTKUbY y3pacta 17 rogmHa Koja je
pa3Buna akyTHo 6ybpexHo owwTehere (ABO) kao nocneauLy
rpaHyNIoMaTo3HOT MHTepcTULMjymckor Hedputuca (TMH) yapy-
XeHor ca uHdekuujom nHdnyeHuom A: HINT.

Mpukas cnyyaja bonectn cy npeTxoamnu akyTHa pecnmpatop-
Ha UHQeKLUMja, Koja je noyena ABe Hefiesbe paHuje, MPOMEHe
1o KOXu 1 MeTpoparuja. Ha npujemy je agonecLeHTKMiba 6rna
bebprnHa, ca NPUCYTHUM NPETUOUjaNHUM TECTACTVIM eAEMUMA,
MaKyn03HOM OCMOM MO KOXW eKCTPeMUTETa 1 ayCKyNTaTOPHUM
Hana3om Ha nnyhrma Koju je Morao ogroapaTi 6poOHXoMNHey-
MOHWjU. Y nabopaTopujCKM aHanm3ama: HopMOLMTHa aHemMuja,
asoTemuja, xematypuja 1 npoTerHypuja. ExocoHorpadckm npe-
rnep ypoTpakTa je 61o ypegHor Hanasa. AHTUHYK/eyCHa aHTu-
Tena, aHTUTeNa Ha LyTonnasmy HeyTpoduna, Tymyc aHT1Koary-
NaH¢, aHTdocdonunmaHa aHTUTENA — HeraTMBHa. KomnnemeHT
HOpMasnaH. YpUHOKYNTypa 1 ypuH Ha Lowenstein HeraTuBHW.

MpumsbeH « Received: 08/06/2015

Ceponoruja Ha uHonyeHuy A: HINT nosnTmsHa. MepkyTaHa
6unoncuja 6ybpera je nokasana Ty60NOUHTEPCTULNjYMCKIA
HedpuTHC ca popMrpaHNM NepuUTybynapHUM rpaHyIoM1MMa
1 6e3 nesmje rnomepyna. Hanas nmyHodnopecuerue (Ig A, M,
G i E) HeraTuBaH. [leBojunuia je neveHa Tamiflu-om (oseltamivir
phosphate) Tokom neT faHa y3 Tepanujy NpeaHNCOHOM, TOKOM
WwecT Heaerba 2 mg/kg, a HaKoH Tora anTepHaTMBHa Tepanuja
npepHucoHoM (1 mg/kg/48x) ToKom YeTpK Heplerbe y3 NocTe-
NeHo yKnaame neka. Jleuetrbe je pesyntrpano KOMNIeTHOM pe-
MVCMjOM KOja je Tpajania TOKOM fBe rognHe npahetba.
3aksbyyak [priKasanm cMo Texak anu peBep3nbunHu ciyyaj
I'MH n ABO yapyeHe ca nHdeKLMjoM BUPYCOM UHPNYyeHLIe A:
HI1NT. ako ce y3pouHa Be3a He MOXe NOTBPANUTH, OBaj MPUKa3
cnyyvaja cyrepuiue aa uHdekuwjy sBupycom nHonyeHue A: H1IN1
Tpeba andepeHLmjanHo AnjarHOCTUYKIN Pa3MOTPUTA Y ClyYajy
I'MH koje ce maHudectyje ca ABO Kop geue.

KmbyuHe peun: akyTHo 6ybpexHo owwTehere; rpaHynomartos-
HV UHTEPCTULMNjYMCKN HedpUTUC; MHEKLMja MHGITYyEHLIOM
A:HINT.
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