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Abstract 

Nephrotic syndrome without hematuria due to infection-related glomerulonephritis is uncom-

mon. The present report describes a case of nephrotic syndrome due to infection-related glomer-

ulonephritis without hematuria and hypertension in an older child. A 14-year-old boy was referred 

to our hospital because of a 5-day history of fever, nausea, weight gain and recent leg edema 

without hypertension. Laboratory data showed nephrotic-range proteinuria, hypoalbuminemia, 

mild hypocomplementemia and acute renal injury without hematuria. Although, due to the clinical 

presentation, minimal-change nephrotic syndrome was mostly suspected, a renal biopsy showed 

endocapillary hypercellularity mainly of mononuclear cells with segmental mesangiolytic changes. 

Fine granular IgG and C3 deposits were noted by an immunofluorescent study; many relatively 

small electron-dense deposits were observed electron-microscopically. These findings led to the 

diagnosis of nephrotic syndrome due to infection-related endocapillary proliferative glomerulo-

nephritis, although the causative organism of his nephritis was not detected. He recovered with 

rest and dietary cure. When we examine an acute nephrotic child, infection-related glomerulone-

phritis should be considered as the differential diagnosis to avoid unnecessary use of corticoster-

oids. 

 © 2016 The Author(s) 

 Published by S. Karger AG, Basel 
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Introduction 

Nephrotic syndrome (NS) is a minimal-change disease (MCD) in about 90% of children 
younger than 10 years and in about 50–70% of older children. Occasionally, however, NS is 
induced by self-limited renal diseases, such as infection-related glomerulonephritis (IRGN). 
IRGN is usually characterized by hematuria, proteinuria, edema, and often by hypertension 
and a mild degree of acute renal injury. When these characteristic findings are not present, 
misdiagnosis may be made without histological study. Here, we report a rare case of NS due 
to IRGN without hematuria and hypertension. 

Case Report 

A 14-year-old boy was referred to our hospital because of a 5-day history of low-grade 
fever, nausea, weight gain and recent leg edema. He had been in his usual health until ap-
proximately 1 week before admission and had no symptoms suggestive of upper respiratory 
or skin infection. He had not taken any drugs recently. Six months before admission, his uri-
nalysis on school examination was normal. On admission, his blood pressure was 118/66 
mm Hg, his pulse 66/min, and his temperature 36.7°C. He weighed 63 kg and had experi-
enced 7 kg of weight gain in the preceding week. He was neither pale nor icteric. Physical 
examination on the chest and abdomen was unremarkable. He exhibited edema in his face 
and pitting edema in both legs. No lymphadenopathy and skin lesions were observed. 

Urinary protein was 10.0 g/day. The urinary sediment showed 1–4 erythrocytes and 5–
9 leukocytes per high-power field. The selectivity index was 0.05. The hematocrit was 
41.6%, hemoglobin concentration 15.1 g/dl, platelet count 248,000/mm3, and leukocyte 
count 8,860/mm3. The serum urea nitrogen level was 10.1 mg/dl, the creatinine level 1.03 
mg/dl, uric acid 4.5 mg/dl, total cholesterol 199 mg/dl, total protein 5.2 g/dl, and albumin 
2.4 g/dl. The fractional excretion of sodium was 0.8%. The C-reactive protein level was 0.22 
mg/dl, IgG 985 mg/dl (normal range: 870–1,700), IgA 134 mg/dl (80–140), and IgM 116 
mg/dl (34–220). The total complement level was 27.0 IU/l (30–45), C3 91 mg/dl (80–140), 
C4 9.5 mg/dl (11–30), and C1q <1.5 μg/ml. Antistreptolysin O was 164 IU/l (<166). Hepatitis 
B virus surface antigen, hepatitis C virus antibody, human immunodeficiency virus antibody, 
antinuclear antibody, anti-neutrophil cytoplasmic antibodies, and cryoglobulin were all neg-
ative. All other laboratory tests were within normal limits. Urine was sterile, and the throat 
swab cultures yielded no specific pathogens. A chest X-ray and an electrocardiogram were 
normal. Renal ultrasound and computed tomography showed normal kidneys. 

Renal Biopsy 

On the 2nd hospital day, kidney biopsy was performed to investigate the cause of NS. 
The patient’s renal biopsy showed mild endocapillary hypercellularity, mainly of mononu-
clear cells, with several neutrophilic leukocytes (fig. 1a). Mitotic figures of endothelial cells 
rather than mesangial cells were found (fig. 1b). Mesangial matrix was not increased and 
segmental mesangiolytic changes were observed (fig. 1c). Mitotic figures and several apop-
totic changes of the tubular epithelial cells were observed (fig. 1d, e). Mild cellular infiltra-
tions around blood vessels, which were not clear enough to be conclusively diagnosed as 
vasculitis, were observed, but arteriosclerosis was not found. By immunofluorescent study, 
prominent fine granular IgG (2+) and weakly positive C3 (1+) deposits were found along the 
capillary walls and in the mesangium (fig. 2), but IgA, IgM, C4, and C1q deposits were very 
modest in the same pattern. Electron-microscopically, many relatively small subepithelial 
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hump-like electron-dense deposits were observed. A few subendothelial, intramembranous 
and mesangial deposits were also observed (fig. 3). Electron-microscopic findings were 
roughly compatible with the early phase of post-streptococcal acute glomerulonephritis 
(PSAGN). 

Clinical Course 

From the clinical and histopathological findings, the diagnosis of NS due to infection-
related endocapillary proliferative glomerulonephritis (EnGN) was made, and we observed 
the patient with just rest and dietary cure. On the 11th hospital day, serum complement lev-
els and renal function returned to normal: the total complement level was 43 IU/ml, C3 134 
mg/dl, C4 20.9 mg/dl, and the serum creatinine level was 0.71 mg/dl. On the 14th hospital 
day, his edema subsided and his proteinuria decreased to 1.0 g/day. On the 20th hospital 
day, he was discharged without any subjective symptoms. 

To find the causative organism of his renal lesion, we carried out additional examina-
tions. The levels of antibodies to the following pathogens were measured: parvovirus B19 
(B19), herpes simplex virus, varicella zoster virus, parainfluenza virus, coxsackievirus A and 
B, cytomegalovirus, measles virus, rubella virus, mumps virus, and Epstein-Barr virus, as 
well as fecal adenovirus antigen, which has been reported as the other responsible organism 
of post-infectious glomerulonephritis (PIGN). However, no causative organisms were identi-
fied. Nasal swabs for influenza type A and B, and serum antibody to Mycoplasma and Le-
gionella were negative. We investigated his serum using human parechovirus and enterovi-
rus polymerase chain reaction primer sets, which could detect human parechovirus and 
enterovirus (including poliovirus, coxsackievirus A and B, echovirus, and rhinovirus). How-
ever, no parechovirus and enteroviral RNA sequences were identified. Immunofluorescence 
staining of the renal biopsy tissues with anti-B19, anti-antigen nephritis-associated plasmin 
receptor antibody and anti-streptococcal pyrogenic exotoxin B were all negative. From the 
above findings, we could not detect the causative organism of his nephritis. 

We observed the patient in our outpatient clinics. His mild proteinuria gradually de-
creased and improved over approximately the next 4 months. After 2 years, he was free from 
proteinuria or any symptoms. 

Discussion 

Based on the abrupt onset of nephrotic-range proteinuria, mild hypocomplementemia, 
its benign clinical course, and renal pathological findings, our patient was diagnosed as hav-
ing NS due to IRGN. The diagnostic criteria for IRGN are: (1) clinical or laboratory evidence 
of infection preceding or at the onset of glomerulonephritis; (2) depressed serum comple-
ment; (3) endocapillary proliferation and exudative glomerulonephritis; (4) C3-dominant or 
co-dominant glomerular immunofluorescence staining, and (5) hump-shaped subepithelial 
deposits on electron microscopy [1]. At least three of the above criteria were required for 
the diagnosis of IRGN, and our patient almost fulfilled the criteria. Although histological find-
ings of the present case showed diffuse EnGN, the clinical characteristic findings of IRGN, 
such as hematuria, obvious low serum complement level and hypertension, were not recog-
nized. We could not detect the causative organism of his IRGN from the laboratory and renal 
histopathological findings. 

The nomenclature for glomerulonephritis associated with infections has become confus-
ing. In a recent study, Glassock et al. [2] proposed a nomenclature for glomerulonephritis 
associated with infections, which were classified into two, PIGN and IRGN. Our patient exhib-
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ited some clinical findings, such as fever, weight gain and leg edema, simultaneously, and 
there was no latent period. Such a clinical course suggested that our patient had IRGN, which 
was directly related to the infection itself, but without any evidence of an ongoing infection. 
Another possibility must be considered, i.e., that the causative agent could directly damage 
the kidney tissue, followed by immunocomplex-type glomerulonephritis, as suggested in 
parvovirus B19 IRGN [3]. Increased mitosis is usually interpreted as a repair process of tis-
sue injury. 

NS is among the most common types of kidney diseases seen in children. The proportion 
of EnGN to the whole of NS is very small. In Japan, EnGN is reported to be recognized in only 
0.5% of primary glomerular disease except IgA nephropathy [4]. 

In addition, NS due to PSAGN is uncommon, occurring in approximately 0.4% of patients 
[5]. PSAGN is the major disease among glomerulonephritis associated with infections, and 
the most typical histopathological finding is EnGN [6]. In the case of PSAGN, sudden onset of 
edema together with gross hematuria and hypertension is a common finding and correlates 
with volume expansion due to sodium and fluid retention. Alternative complementary path-
ways are activated in PSAGN; more than 90% of patients with PSAGN have low levels of total 
complement and C3, and normal or mildly depressed C4 levels [7]. 

Our patient exhibited abrupt onset of edema, normal anti-antistreptolysin O titer, hypo-
albuminemia and high-selectivity proteinuria, but no hematuria or hypertension. All these 
features were rather those of MCD. Our patient was a 14-year-old nephrotic boy with mild 
renal dysfunction and mild hypocomplementemia. These abnormalities were minor; howev-
er, renal biopsy was performed to determine the accurate treatment plan. From the renal 
histopathological findings, we diagnosed him as having EnGN. However, without renal histo-
pathological examination, our patient could have been diagnosed with corticosteroid-
sensitive NS. 

Glomerulonephritis associated with infection is commonly triggered by streptococci, 
although many other organisms, including bacterial, viral, parasitic, rickettsial and fungal 
infections, can also cause the condition [8, 9]. In spite of the detailed examinations, we could 
not determine the causative organism of his nephritis. 

Acute glomerulonephritis associated with several viral infections, such as B19, hepatitis 
A virus, measles, yellow fever and Epstein-Barr virus, was reported [8, 9]. In such cases, ex-
trarenal specific symptoms associated with viruses (such as rash, liver injuries, lymph ade-
nopathy, and arthralgia) were present. However, our patient showed no extrarenal findings. 

Recently, various renal findings associated with B19 infection have been reported. Acute 
nephritic syndrome with hypocomplementemia often following a prodrome of fever, rash, 
and arthritis is common, and nephrotic-range proteinuria is seen as well [10]. Using renal 
histology, immune complex-mediated acute EnGN is often detected [3, 11]. In this patient, 
hypercellularity composed of mainly mononuclear cells and a few neutrophils, mesangiolytic 
changes, and mitosis of endothelial cell were observed. Such findings resemble those of IRGN 
following B19 infection [3], although from the laboratory and renal immunohistopathologi-
cal findings, B19 infections were not probable. Using frozen serum, we examined human 
parechovirus, which could cause injury of endothelial cells [12] as well as B19; however, its 
preceding infection was not proven. Some cases of abrupt onset of NS and acute cytomegalo-
virus infection have been reported. Renal biopsies in these cases showed findings consistent 
with collapsing nephropathy [13]. Recently, several cases of IgA-dominant acute PIGN were 
reported [14]. In our patient, the immunofluorescence pattern was obviously IgG dominant, 
and it was different from IgA-dominant PIGN. Electron-microscopical findings of electron-
dense deposits were also different. We speculate that another unrecognized pathogen, per-
haps a virus, could cause NS due to IRGN. Hence, the accumulation of further cases is needed. 
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Boyer et al. [15] studied 201 children who were diagnosed with idiopathic NS. Of those 
patients, 95 were corticosteroid-sensitive and were not biopsied. Therefore, it may not be 
completely denied that cases who have self-limited renal diseases received corticosteroid 
therapy. Corticosteroids have well-recognized and potentially serious adverse effects such as 
poor growth, obesity, hypertension, diabetes mellitus, osteoporosis and behavioral disturb-
ances, especially in childhood. As shown here, in childhood, NS could be induced by IRGN, 
and clinical and laboratory findings may resemble those of MCD. When an acute nephrotic 
child shows atypical clinical or laboratory findings, such as very transient hypocomple-
mentemia, acute renal injury, and so on, IRGN should be considered as the differential diag-
nosis. 
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Fig. 1. a Glomeruli are mildly hypercellular. Occasional mild cellular infiltration is noted near the vas 

afferens (arrow). Hematoxylin and eosin stain, original magnification ×200. b A representative glomerulus 

shows mild to moderate endocapillary hypercellularity, mainly mononuclear cells. A mitotic figure of 

apparent endothelial cell is observed (arrow). Periodic acid-Schiff stain, original magnification ×400.  

c The same glomerulus as in b. Mesangial matrix is not increased and segmental mesangiolysis (arrow) is 

noted. Periodic acid-methenamine-silver stain, original magnification ×400. d Mitotic figures of the tubu-

lar epithelial cells (arrows) were observed. Hematoxylin and eosin stain, original magnification ×400. e An 

apoptotic body (arrow) was also observed in a tubule. Hematoxylin and eosin stain, original magnification 

×400. 
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Fig. 2. By a immunofluorescent study, IgG (a) and C3 (b) depositions were seen mainly along the capillary 

walls and less in the mesangium. 

 

 

 

Fig. 3. There were many relatively small subepithelial electron-dense deposits without spikes (s. ep); 

most of them were separated from the lamina densa by the lamina rara; a few subendothelial (s. en), 

intramembranous (In. m) and mesangial deposits (mes) were also observed. 
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