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Abstract
Immunoglobulin A (IgA) nephropathy is the commonest form of primary glomerulonephritis with variable clinical presentation. It has been associated with several 
infectious and non-infectious diseases but with only few reported cases following traumatic bone fracture. The present case report describes a 55 years old male patient 
who developed acute kidney injury within 3 months following bone fracture. Urine examination showed microscopic haematuria and proteinuria together with rapid 
deterioration in renal function. Light microscopic examination of kidney biopsy sections showed glomerular mesangial proliferation with fibro-cellular crescent 
formation in few glomeruli, two glomeruli were sclerosed, in addition to interstitial inflammation and tubular atrophy. Immunofluorescence microscopy showed 
mesangial IgA and C3 deposits. The renal function improved substantially following a course of steroids and mycophenolate mofetil without dialysis support. The 
development of acute IgA nephropathy is possibly followed the incident of traumatic bone fracture.
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Introduction
Immunoglobulin A (IgA) nephropathy is the most common form 

of primary glomerulonephritis that can lead to progressive renal failure 
in a substantial number of patients [1-4]. The clinical manifestation 
of IgA nephropathy is highly variable, ranging from non-progressive 
benign disease to variably progressive course leading ultimately 
to end-stage renal disease [5,6]. IgA nephropathy can manifest as 
asymptomatic microscopic haematuria, gross haematuria, nephritic 
syndrome, nephrotic syndrome or acute renal injury from heavy 
glomerular haematuria with tubular occlusion and/or damage by red 
cells or from crescentic glomerulonephritis [7]. Although patients with 
IgA nephropathy have genetic susceptibility [8], IgA nephropathy 
has been associated with several diseases including viral [9-11] and 
bacterial [12,13] infections, autoimmune diseases [14], renal cell 
carcinoma [15], leukemia and lymphoma [16], Hodgkin’s disease [17], 
keloid scar due to burn injury [18], high-voltage electrical burn [19], 
overexposure to cadmium fumes [20] and osteomyelitis [21]. Here, a 
patient presented with acute IgA nephropathy is reported following 
traumatic bone fracture, where more than a decade ago five similar 
cases were reported [22].

Case report
A 55 years old male patient sustained multiple injuries after 

allegedly involved in a motor vehicle accident. He required intubation 
and mechanical ventilation following admission to intensive care unit 
(ICU). The patient underwent several surgical procedures involving 
maxillo-facial region and open reduction and internal fixation for long 
bone fractures and fixation of hip dislocation. He achieved excellent 
surgical recovery, maintained normal renal function and moved to 
rehabilitation ward. 

Renal function tests and urine analysis were unremarkable at 
the time of admission to ICU. During his admission in ICU, he was 
intubated and mechanically ventilated, pupils were equal in size and 
reacting to light, and had ecchymosis around his eyes. He was afebrile 
with regular pulse rate of 112/min, blood pressure 160/70 mm Hg, 

oxygen saturation was 100% with Fio2 35%. No abnormalities were 
detected on cardiovascular and chest examination, and there was 
no lower limb oedema. Patient was hemodynamically stable and 
maintained adequate urine output of 1.5-2.0 liters/day. His serum 
creatinine was 0.8 mg/dl (eGFR 101 ml/min), urea 31 mg/dl and 
urine analysis showed no albuminuria or glucosuria, pus cells 2-3/
hpf and RBC 0-1/hpf. However, during his stay in ICU, there were 
two episodes of macroscopic haematuria which were attributed to 
Foley’s catheterisation and low molecular weight heparin. CT scan 
revealed fracture bilateral zygomatic bone and had bilateral hemosinus. 
Echocardiography revealed a normal study. His post-recovery serum 
creatinine was 0.8 mg/dl and urea 30 mg/dl.

Three months after hospitalization the patient’s laboratory 
investigations revealed abnormal renal function tests. His urine 
analysis showed 15-20 pus cells, 3+ proteinuria and many RBCs/hpf. 
The increases in pus cells indicated urinary tract infection. His serum 
creatinine was doubled to 1.2 mg/dl (eGFR 68 ml/min) and continued 
to rise reaching 3.5 mg/dl (eGFR 19 ml/min) in the following ten days, 
when he was referred for nephrology consultation.

The patient was asymptomatic with normal vital signs (pulse 78/
min, BP 132/78 mmHg, RR 18/min, temperature 37◦C) and in stable 
general condition. He had a history of controlled type 2 diabetes 
mellitus for 10 years (HbA1c 7%) and hypertension for 3 years, but 
there was no past history of renal disease or family history of kidney 
disease. There was no recent systemic viral or bacterial infection, no 
recent blood or fluid loss, and no recent exposure to nephrotoxic 
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drugs or radiocontrast agents. Funduscopic examination revealed 
no diabetic or hypertensive retinopathy. Ultrasound examination 
showed normal size kidneys with no focal dilated collecting system 
and no significant post-residual urine volume. His initial urine analysis 
showed RBCs 3-4/hpf and albumin was +++. Serum creatinine was 
4.5 mg/dl (eGFR 14 ml/min) and proteinuria 400 mg/24hour urine 
collection. Serum IgA level was within normal range (68-432 mg/dl). 
His serology reports revealed negative ANA, anti-DNA, ANCA, and 
anti-GBM antibody, but slightly decreased C3 and normal levels of 
C4. Immunoglobulins and cryogolbulins were within normal limits, 
HBsAg, antibodies to HCV and HIV were all negative. Repeated urine 
analysis showed 25 pus cells, 3+ proteinuria and many RBCs/hpf. The 
pus cells, and RBCs, indicated urinary tract infection, possibly due to 
Foley’s catheterisation. Urine culture and sensitivity revealed Proteus 
bacterial growth which was sensitive to imepenem. Repeated urine 
analysis showed no pus cells and urine culture showed no growth 
following treatment with a course of imepenem. His blood pressure 
was controlled (127/78 mmHg) with angiotensin converting enzyme 
inhibitor (Perindopril 5mg OD). The sudden, rapid and unexplained 
deterioration in renal function, and the absence of diabetic and 
hypertensive retinopathy, the decision for a diagnostic renal biopsy 
was taken. The patient was bed-bound due to fixed flexion deformities 
of lower limbs and deformity of left arm, and it was difficult to perform 
a renal biopsy in a suitable position. However, a week later and under 
effect of sedation, a real time renal biopsy was performed in right lateral 
position under ultrasound guidance. Post-procedural condition of the 
patient was uneventful. Light microscopy showed 32 glomeruli with 
prominent mesangial proliferation, fibrocellular crescent formation in 
4 glomeruli, 2 glomeruli were sclerosed, and there was moderate degree 
of interstitial inflammation and tubular atrophy (Figure 1a and 1b). 
The immunofluorescent stained sections showed focal mesangial and 
capillary wall deposits for IgA and C3 (Figure 2).

Methylprednisolone (1gm daily) was injected intravenously for 
3 days followed by 60mg/day oral prednisolone and mycophenolate 
mofetil 1gm twice daily. This treatment resulted in rapid improvement 
in renal function, where proteinuria came to less than 150 mg/24 
hours and serum creatinine dropped from 4.5mg/dl (eGFR 14 ml/min) 
to 2.6mg/dl (eGFR 27 ml/min), without dialysis support despite the 
presence of few crescentic and sclerosed glomeruli, and the interstitial 
inflammation with tubular atrophy. The patient was maintained on 
5mg/day prednisolone and 500mg twice daily mycophenolate mofetil 
before discharge. Unfortunately, patient didn’t maintain his outpatient 
clinic follow up appointments and was not seen again.

Discussion
Acute crescentic IgA nephropathy is an uncommon presentation 

occurring in less than 5% of patients. This reported case, with normal 
serum level of IgA, presents a rare association between bone fracture 
and IgA nephropathy. It also presents a late onset of disease, where IgA 
nephropathy is more common in the 2nd and 3rd decades. Its time and 
mode of acute onset and latent period after fracture are similar to five 
cases reported more than a decade ago [22]. However, our reported 
case did not complicate or was associated with osteomyelitis, infectious 
or non-infectious complications, as it has been reported in other 
similar cases [21,22]. Furthermore, there was no skin rash, arthritis 
or symptoms of disorders which are commonly associated with 
IgA nephropathy like Henoch-Schoenlein purpura, coeliac disease, 
dermatitis herpetiformis, HIV, ankylosing spondylitis and chronic 
hepatitis [23,24]. 

The acute IgA nephropathy in this reported case is likely to be 
due to post traumatic fracture, as there was no previous history (or 
family history) of haematuria, proteinuria, renal disease or systemic 
illness, and there was no documented evidence of associated viral 
and/or bacterial infection. Furthermore, there was no immediate 
cause of acute kidney injury such as fluid or significant blood loss, 
exposure to nephrotoxic drugs or radiocontrast agents. It is possible 
that due to insidious onset of the disease, the correlation between IgA 
nephropathy and bone fracture has previously been overlooked. The 
sudden and rapid deterioration of renal function, and the histological 
picture including the presence of crescents formation, is suggestive of 
acute crescentic IgA nephropathy.

Primary glomerulonephritis, such as IgA nephropathy, has Figure 1a. Light microscopy: Fibro-cellular crescent formation and mesangial proliferation.

Figure 1b. Light microscopy: Sclerosed glomeruli with interstitial inflammation and 
tubular atrophy.

Figure 2. Immunofluorescent stained sections showed focal mesangial and capillary wall 
deposits for IgA.
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been reported to be superimposed on a background of diabetic 
glomerulosclerosis in patients with type 1 and 2 diabetes mellitus 
[25,26].  This could be a possibility in this reported case, though patient’s 
diabetes mellitus was well-controlled (HbA1c 7%, no proteinuria, 
normal renal function and no diabetic retinopathy). Furthermore, 
histologic evaluation disclosed prominent mesangial proliferation, 
interstitial inflammation and tubular atrophy, but not the presence 
of thickened glomerular basement membranes or nodular sclerosis. 
The histology also revealed four glomeruli with fibrocellular crescent 
formation but only two with glomerulosclerosis (out of 32 glomeruli). 
The immunofluorescence studies showed focal mesangial and capillary 
wall deposits for IgA and C3. 

Despite the advancements and achievements in basic and clinical 
research, it is not clear how a latent period of post fracture can lead 
to development of acute crescentic IgA nephropathy [27,28]. It is 
tempting, however, to speculate that sequestrated antigen and/or 
exposure to the immunogenic epitope of an endogenous sequestrated 
antigen, following trauma and/or bone surgery, may have provoked an 
autoimmune disease with increased titres of circulating polymeric IgA1 
(pIgA1) antibodies [6,7,21,22]. This effect is possibly accentuated by 
increased release of pIgA1 plasma cell numbers from bone marrow of 
the fractured bones [7]. The plasma levels of IgA in this case, however, 
were within normal limits; where plasma levels of IgA are only raised in 
about half of cases and the raised levels occurs in other conditions [6].

The current management of patients with acute crescentic 
rapidly progressive IgA nephropathy includes steroids [29-31] and 
cytotoxic drugs [32,33], though overall renal survival in crescentic 
IgA nephropathy is significantly inferior to that in other forms of 
crescentic glomerulonephritis, including systemic vasculitis and 
Good pasture’s disease [7,34]. The use of high dose of intravenous 
methylprednisolone followed by oral prednisolone and mycophenolate 
mofetil, in this reported case, was very effective in ameliorating the 
renal function deterioration and in inducing rapid recovery without 
dialysis support despite the presence of crescentic glomeruli together 
with interstitial inflammation and tubular atrophy. Interestingly, there 
was no correlation between the degree of proteinuria and worsening 
histopathology and the response to therapy, which is a similar finding 
reported in earlier cases [35-37].

In conclusion, this is a case of crescentic IgA nephropathy in a 55 
years old male patient who developed acute kidney injury and rapid 
deterioration of renal function within 3 months following bone fracture. 
Although serum level of IgA was normal, histological findings showed 
mesangial proliferation and glomerular IgA and C3 deposition. In the 
absence of any associated diseases and/or risk factors, the development 
of acute crescentic IgA nephropathy is possibly followed the incident 
of traumatic bone fracture. Steroids and cytotoxic drugs were effective 
in ameliorating the renal function deterioration and in inducing rapid 
recovery without dialysis support.
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