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Case Report

Acute Tubulointerstitial Nephritis Following

Intravenous Immunoglobulin Therapy in a
Male Infant with Minimal-Change Nephrotic
Syndrome

Hirosar Tanvaka, SHINOBU Waca, TAkAsHI TATEYAMA,
Kazuntko Sveimoro, Yosuikt Kaxizakr and MASARU
Yorovama

Department of Pediatrics, Hirosake Unwversity School of
Medicine, Hirosakr 0368562

Tanaxra, H.,, Waca, S., Tarevama, T., Sucimoro, K., Kaxrzaxi, Y. and
Yoxkovama, M. Acute Tubulownterstitial Nephritis Following Intravenous
Immunoglobulin Therapy tn a Male Infant with Minimal-Change Nephrotic
Syndrome. Tohoku J. Exp. Med., 1999, 189 (2), 155-161 —— A boy aged 4 years
with nephrotic syndrome (NS) was referred to our hospital because of the third
relapse of NS. Hypogammaglobulinemia associated with massive proteinuria was
observed at the presentation. Residual urinary tract infection required intra-
venous piperacillin and immunoglobulin therapy (IVIG). Soon after IVIG, he
complained of high fever with chills, bilateral knee joint pain, dry cough and chest
discomfort. Although he did not develop renal insufficiency, a transient increase
in the urinary [,-microglobulin and decrease in the serum complement hemolytic
activity were observed. These clinical manifestations spontaneously ceased. A
percutaneous renal biopsy for his NS performed 19 days after the episode of allergic
rection revealed tubulointerstitial nephritis (TIN) with marked eosinophil
infiltrates. Glomeruli showed minor glomerular abnormalities. Renal complica-
tions associated with IVIG treatment have been reported to date, however, acute
TIN has rarely been seen.-———— acute tubulointerstitial nephritis; hypersen-
sitivity reaction; intravenous immunoglobulin therapy; minimal-change nephrotic
syndrome (© 1999 Tohoku University Medical Press

Intravenous immunoglobulin therapy (IVIG) has been used for a variety of
clinical disorders, such as idiopathic thrombocytopenic purpura (Imbach et al.
1981), neurologic disorders (Ellie et al. 1992), collagen diseases (Corvetta et al.
1989; Silverman et al. 1990) and Kawasaki disease (Fischer et al. 1996). Despite
its widespread utilization, renal complications associated with IVIG remains
relatively uncommon. It have been reported that two types of renal complica-
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tions: Acute renal failure (ARF) probably caused by hyperoncotic pressure
(Ahsan et al. 1994, 1996; Pasatiempo et al. 1994; Poullin et al. 1995; Hansen-
Schmidt et al. 1996; Cayco et al. 1997), and acute hypersensitivity nephritis (Ellie
et al. 1992). However, acute hypersensitivity nephritis following IVIG is rela-

tively rare in the current literature.

We encountered a boy with nephrotic syndrome (NS) who developed acute
tubulointerstitial nephritis (TIN) following IVIG without containing sucrose.
The interstitial lesion seen in the biopsy specimen, showing massive eosinophil

infiltrates suggested that a possible hypersensitivity play a role in the patho-
genesis of his TIN.

Case REPORT

A 4-year-old boy with a 6-month history of NS was hospitalized with the
third relapse of NS. Although he had been a steroid-responder, proteinuria did
not respond to 4-week course of daily prednisolone (1.5 mg/kg) therapy at the
third relapse. Thus he was referred to our hospital.

On admission, his body temperature was 36.8°C and blood pressure was 132/
60 mmHg. No skin or mucosal lesions were observed. His body weight was 20
kg, which was found to be 4 kg more than the weight without edema. Physical
examination was unremarkable except for puffy face and peripheral edema.
Urine analysis showed a specific gravity of 1.025, 24-hour protein excretion of 3.6 g
and 6 red blood cell sediments per high-powered field. Urinary 43,-microglobulin
(8,-MG) at the presentation was 90 g g/liter (normal, <300). Laboratory studies
revealed the following abnormal results: Erythrocytes sedimentation rate, 53 mm
per hour; serum total protein, 40 g/liter; albumin, 21 g/liter; total cholesterol, 7.2
g/liter; and fibrinogen, 6 g/liter. Normal laboratory results included leukocyte
count, hemoglobin concentration, hematocrit, thrombocyte count, sodium,
pottasium, chloride, calcium, urea nitogen (9 mg/100 ml), creatinine (0.6 mg/100
ml) and uric acid. Immunological tests revealed the following values: Immunog-
lobulin G (IgG), 3.5 g/liter; IgA, 2.0 g/liter; IgM, 1.2 g/liter; IgE, 45 U/ml (nor-
mal range, 100-400); C;, 1.9 g/liter (0.7-1.3); C,, 0.4 g/liter (0.2-0.5) and
hemolytic complement activity (CH,,), 42.0 U/ml (30-40). Anti-nuclear anti-
body was not detected.

After admission, the patient was treated with water and sodium restriction
and daily administration of furosemide with human albumin infusion. Because
of steroid-resistant, the prednisolone dosage decreased to 1.0 mg/kg per day. A
routine urine culture revealed residual Pseudomonas aeruginosa infection. Per-
sistent proteinuria resulted in decrease in the serum IgG concentration to 1.8
g/liter by hospital day 10. Although he did not show the manifestation of
urinary tract infection, he was thought to be a compromised host.

Thus prophylactic intravenous piperacillin (PIPC) therapy (0.5 g/8 hours)
accompanied with IVIG containing no sucrose (Veno I®, Yoshitomi Co., Tokyo)
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was started from hospital day 11. Within an hour after the start of 2.5 g of IVIG,
he complained of chills, bilateral knee joint pain and dry cough with discomfort
in the chest. His blood pressure and urine output remained unchanged, however,
body temperature rised to 39.8°C. No flushing or urticaria was seen on the
examination. Then IVIG was discontinued and intravenous hydrcortisone was
given. On the next day these clinical manifestations completely ceased, and he
remained free from renal insufficiency.

Thereafter, he had no complaints except for steroid-resistant proteinuria.
The infusion regimen of PIPC for residual urinary tract infection was repeated
without adverse reaction. Although a rise in serum urea nitogen or creatine level
did not occurred, urinary S3,-MG increased to 10 250 pg/liter and serum CH,
decreased to 17.3 U/ml by hospital day 26. These abnormal laboratory findings
spontaneously subsided by hospital day 47. Intravenous methyl-prednisolone
pulse therapy for his steroid-resitant NS was performed from hospital day 56, and
which resulted in a gradual subsidence of proteinuria. A search for serum
anti-IgA antibody was unremarkable. His clinical course is shown in Fig. 1.

A percutaneous renal biopsy was performed at hospital day 30. Portion of
20 glomeruli were seen by light microscopy of hematoxylin-eosin stained sections.
The glomeruli showed minor glomerular abnormalities. No sclerotic glomerulus
was observed in the specimen. A large region of the interstitium showed
infiltrates of mononuclear cells with prominent eosinophils (Figs. 2a and b). The
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Fig. 1. Clinical course of the patient.
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Fig. 2. Photomicrograph of interstitium from the patient demonstrating mononu-
clear cells with prominent eosinophils infiltrates. Glomeruli showed minor
glomerular abnormalities (a: H & E staining, x100). Tubular cell swelling
and vacuolization are also seen (b: H & E staining, x 200).

moderate degree of proximal tubular cell swelling and vacuolization were ob-
served. There were no vascular changes to suggest underlying systemic vasculitis.
By immunofluorescence studies, 1+ of IgM and C, and a trace of C, were visible
at glomerular mesangium. IgG, IgA and C; were not present in the specimen.

Immunohistochemical studies for the interstitial infiltrate cells were not perform-
ed.

Discussion

The adverse reactions of hypersensitivity associated with IVIG therapy affect
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1%, to 159, of patients (Duhem et al. 1994). Renal complications also has been
attributed to IVIG, however, 1t remains relatively uncommon (Cantu et al. 1995;
Cayco et al. 1997). Concerning renal complications of IVIG, ARF has mainly
been reported in the literature (Corvetta et al. 1989; Ellie et al. 1992; Ahsan et al.

1994, 1996; Pasatiempo et al. 1994; Poullin et al. 1995; Hansen-Schmidt et al.
1996; Cayco et al. 1997). Although the cause of renal toxicity of IVIG remains
a point of discussion, hyperoncotic pressure due to the stabilizer sucrose 1s thought
to account for the cause of ARF. Typical renal biopsy findings of these cases
have been reported to be proximal tubular cell swelling and vacuolization without
interstitial infiltration (Ahsan et al. 1994; Cantu et al. 1995; Hansen-Schmidt et
al. 1996). However, Veno I is an immunoglobulin containing no sucrose, and
there is no published report to describe ARF to date (Cayco et al. 1997).

Our patient with a pre-existing renal disease of NS demonstrated chills, joint
pain, dry cough and a transient decrease in the CH;, following IVIG treatment.
Although he did not develop ARF, a renal biopsy at the time of 19 days after
IVIG revealed moderate degree of tubular cell vacuolization and massive
infiltration of the interstitium by mononuclear cells and eosinophils. These
clinical manifestations as well as renal biopsy findings seemed to be compatible
with an hypersensitivity reaction. He had been exposed to PIPC, furosemide
and human albumin except for Veno I preceding the episode of acute TIN. Of
these, PIPC and Veno I are most likely the cause of his TIN| since PIPC-induced
hypersensitivity nephritis has been reported to date (Tanaka et al. 1997).

Renal lesion of PIPC-induced TIN has been described to be a dense
lymphocytic infiltrate with marked eosinophils. These histologic character 1s also
seen in this patient as in the patients with various drug-induced hypersensitivity
nephritis (Shibsaki et al. 1991). Thus, it may be difficult to discuss the histologic
character of IVIG-induced TIN in regard to the difference from that of the other
drug-induced TIN.

Clinically, no adverse reaction was seen in the succeeding use of PIPC in this
patient. Judging from the clinical course in which administration of Veno I led
to an episode of acute TIN with recovery on its removal, thereby, IVIG is most
likely the cause of his TIN.

The clinical course also indicated that the other explanations for the TIN,
such as the residual urinary tract infection, were unlikely. To the best of
our knowledge, there is only a published report to describe a patient with
hypersensitivity nephritis probably due to IVIG treatment (Kllie et al. 1992).
Renal biopy findings of their patient revealed diffuse infiltration of the inter-
stitium by mononuclear cells and tubular atrophy with no evidence of immunog-
lobulin deposits. Renal lesions in our patient seems to be same as theirs, except
for a weak deposition of immunoglobulin (IgM) and complements (C;, C;). We
think that pre-existing steroid-resistant NS might, in part, account for the
mesangial deposition.
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Renal complications associated with IVIG treatment in patients with pre-
existing renal diseases has also been reported (Hansen-Schmidt et al. 1996).
However, underlying renal diseases with normal renal function is thought to be no

clear risk factor for the developement of IVIG-associated renal toxicity (Cayco et

al. 1997). Although the pathogenesis of TIN in our patient remains to be
elucidated, a possible activation of autoimmunities, which led to a decrease in the
CH;,, as well as underlying immunologic disorder due to minimal-change NS,
might account for his TIN. However, 1t 1s difficult to draw the conclusion, since
immunohistochemical studies for the interstitial infiltrate cells were not done.
Further study will be needed.

Concerning renal manifestations of TIN in our patient, a transient increase in
the urinary [,-MG occurred. ARF was not observed during hospital course.
Accordingly, these observation might indicate that clinically silent TIN associat-
ed with IVIG treatment exists. We therefore suggest that more attention should
be paid to acute TIN when IVIG treatment is performed.
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