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Abstract There have been few reports on immune com-
plex-mediated glomerulonephritis associated with chronic
infection from long-term central venous catheterization in
adulthood. We report here on a 13-year-old boy with
nephritis who exhibited glomerulonephritis that had been
induced by the long-term use of central venous catheters,
and its resolution after extraction of the central venous
catheter. A diagnosis of glomerulonephritis associated
with chronic infection caused by long-term central venous
catheterization was made, based on the absence of clinical
findings after removal of the catheter, hypocomplement-
emia, pathology findings resembling membranoprolifer-
ative glomerulonephritis, and detection of Staphylococcus
epidermidis from culture of the removed catheter culture.
For clinicians using long-term central venous access for
parenteral feeding, rapid catheter exchange is necessary
for patients with fever of unknown origin.
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Introduction

Home parental nutrition has become the standard of care
for patients unable to maintain adequate nutrition through
the gastrointestinal tract, including patients with condi-
tions such as short bowel syndrome, chronic intestinal
pseudo-obstruction, bowel ischemia, radiation enteritis,
and high-output entero-cutaneous fistulas.

There have been many reports of complications in
patients undergoing home parenteral nutrition, including
infection, venous thrombosis, and catheter migration [1].
However, there have been few reports on immune com-

plex-mediated glomerulonephritis associated with chronic
infection from long-term central venous catheterization
[2].

We report here on a 13-year-old boy with nephritis
who exhibited pathology findings such as membra-
noproliferative glomerulonephritis (MPGN) that had been
induced by such a catheter, and its resolution after ex-
traction of the catheter.

Case report

A 13-year-old boy had received home parenteral nutrition since he
had been 1 month of age for short bowel syndrome secondary to
midgut volvulus and resection of necrotic ileum. The patient had
been having episodes of sepsis induced by central vein catheter-
ization since 1 year of age. His catheter had been changed a total of
seven times.

From January 2003 he had had a high fever once a month, but
the clinical findings disappeared following administration of an-
tibiotics. In May 2004 hematuria and proteinuria were detected at
school urinary screening. He was referred to our hospital and ad-
mitted for examination.

On admission, his blood pressure was 110/64 mmHg and he had
no purpura and no edema. The chest and abdomen exhibited no
abnormal finding except operation scars. The catheter exit site was
without erythema, and there was no tenderness around the tunneled
portion of the catheter.

The results of laboratory tests revealed a leukocyte count of
9,200/mm3; erythrocyte count of 449�104/mm3; platelet count of
19.0�104/mm3; serum total protein of 7.0 g/dl; serum albumin of
3.7 g/dl; serum creatinine of 0.6 mg/dl; and total cholesterol of
296 mg/dl. Urinalysis revealed protein 0.3 g/day; b-2MG 274mg/
ml; NAG 14 U/l; and sediment containing many erythrocytes per
high-power field, 10 to 15 leukocytes, and 1 to 2 granular casts per
high-power field. His 24 h creatinine clearance (24-h Ccr) was
84.6 ml/min per 1.73 m2 body surface area. Immunological studies
revealed: third component of complement (C3, normal range 69–
128 mg/dl) of 30 mg/dl; C4 (14–36 mg/dl) of 8 mg/dl; CH50 (30–
45 U/ml) <10 U/ml; anti-nuclear antibody titer of 80; anti-DNA
antibody 0 IU/ml; IgG 1,530 mg/dl (normal range 1,188–1,800 mg/
dl); IgA 408 mg/dl (normal 158–358 mg/dl); IgM 120 mg/dl
(normal 72–216 mg/dl); titer of antibody to hepatitis B virus,
negative; titer of antibody to hepatitis C virus, negative; and titer of
antibody to syphilis, negative.

After admission he had continuous fever and findings of an
inflammatory response. The cause of continuous fever was un-
known. He was treated with the antibiotic ceftazidime and pa-
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nipenem-betamipron. Because of suspicion of infection from the
central venous catheter, the catheter was removed. The fever re-
mitted following removal of the catheter. The removed catheter and
blood cultures grew Staphylococcus epidermidis.

A percutaneous renal needle biopsy was performed after he had
been in hospital for 14 days. On immunofluorescence microscopy,
C1, C3, and IgM deposits with fringe pattern were found. Light
microscopy (LM) with periodic acid–Schiff (PAS) stain revealed
mesangial proliferation, increased lobulation in the mesangium, and
thickening of capillary walls; LM with periodic acid–methenamine
(PAM) stain revealed double contours (Fig. 1).

After catheter removal, the proteinuria, hematuria, and hypo-
complementemia disappeared. Therefore, a diagnosis of glomeru-
lonephritis associated with chronic infection from long-term central
venous catheterization was made, based on the absence of clinical
findings after catheter removal, hypocomplementemia, pathology
findings, including MPGN, and detection of Staphylococcus epi-
dermidis from culture of the removed catheter. The boy has had no
urinary abnormality for 1 year.

Discussion

The development of tunneled central venous catheters
that are durable and easy to care for has tremendously
improved the quality of life of patients who cannot
maintain adequate nutrition through the gastrointestinal
tract. Home parenteral nutrition has become the standard
of care for these patients. Tunneled central venous ca-
theters have multiple applications, including administra-
tion of antibiotics, chemotherapy, and fluids. These ca-

theters can cause several complications, including infec-
tion, venous thrombosis, and catheter migration, with
possible embolization [3]. Infection, one of the most
common complications from these catheters, usually
presents with fever. However, there have been a few re-
ports of immune complex-mediated glomerulonephritis
associated with chronic infection caused by the long-term
use of central venous catheters. Yared et al. reported on
two patients who had developed MPGN secondary to
occult infection from a tunneled right atrial catheter used
for home parenteral nutrition [2].

In our patient we diagnosed glomerulonephritis asso-
ciated with chronic infection caused by long-term central
venous catheterization, based on the absence of clinical
findings after removal of the catheter, the hypocomple-
mentemia, pathology findings, including MPGN, and
detection of Staphylococcus epidermidis from culture of
the removed catheter. These serological and immunoflu-
orescence findings indicated activation of the classical
complement pathway.

MPGN is characterized morphologically by endocap-
illary proliferation, increased mesangial matrix and du-
plication, and/or thickening of the glomerular basement
membrane, and may be a primary glomerular disease or
secondary to a variety of infections or hereditary or multi-
system diseases.

We speculated that the pathogenesis of glomerulone-
phritis resembling MPGN and associated with chronic

Fig. 1 a Immunofluorescence
microscopy reveals C3 deposits
with fringe pattern, �400. b LM
with PAM stain reveals double
contour, �400. c,d LM with
PAS stain reveals increased
lobulation, hypercellularity in
the mesangium, and thickening
of capillary walls, �100 (c),
�400 (d)
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infection from long-term central catheterization was as
follows [4, 5, 6, 7]:

1. Circulating immune complexes containing IgA and
IgG in the circulation are formed in response to Sta-
phylococcus epidermidis infection.

2. Deposition of these circulating immune complexes in
the kidney result in development of glomerulonephritis
resembling MPGN.

3. Several cytokines induced by circulating immune
complexes and sepsis may play important roles in the
pathogenesis of glomerulonephritis resembling MPGN.

In conclusion, we have reported here on a 13-year-old boy
with glomerulonephritis associated with chronic infection
from the long-term use of central venous catheters. For
clinicians using long-term central venous access for par-
enteral feeding, rapid catheter exchange is necessary for
patients with fever of unknown origin.
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