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Bird’s Disease 

In 1842, Dr Golding Bird became the first to describe 
Oxaluria, sometimes called Bird's disease  

In his great work Urinary Deposits, Bird devoted much 
space to the identification of chemicals in urine by 

microscopic examination of the appearance of crystals 
in it. He showed how the appearance of crystals of the 

same chemical can vary greatly under differing 
conditions, and especially how the appearance changes 

with disease.  
Urinary Deposits became a standard text on the subject; 

there were five editions between 1844 and 1857 



Scope of the problem 

Incidence- Primary Hyperoxaluria Type1 
(commonest) – approximately one per every 

1,20,000 live births 

  

Prevalence- 10.5 for every million population 
(12,000 patients in India, where are they?!) 



               Hyperoxaluria 

Hyperoxaluria - Excess oxalate excretion in the 
urine, is the salt form of oxalic acid, and is a 
natural end product of metabolism 

Oxalate does not appear to be needed for any 
human body processes and normally, more than 
90% is excreted by the healthy kidney, with a 
small amount of excretion in the feces  

Since oxalate and calcium are continuously excreted 
by the kidney into the urine they combine to 
form calcium-oxalate crystals and grow into 
calculi 



Hyperoxaluria 
    Increased oxalate in the urine can come from- 

Excess oxalate in foods 
    Over-absorption of oxalate from the intestinal 

tract associated with intestinal diseases (Enteric 
Hyperoxaluria) 

    Abnormalities of oxalate production (Primary 
Hyperoxaluria) 

Because of the low solubility of oxalate, increased 
concentrations of oxalate in body fluids, including 

the urine, can lead to the deposition of calcium 
oxalate (Oxalosis)  

 



Primary Hyperoxaluria 1 

Primary Hyperoxaluria (PH),a genetic disorder of which only 
two, Type I and Type II are well characterized. Type I and 
Type II are both autosomal recessive diseases.Type I is more 
common than Type II 

In Type I, the liver creates too little of the enzyme alanine: 
glyoxylate aminotransferase or AGT  

In patients with Type I, the deficiency of AGT causes increased 
amounts of oxalate and glycolate to be formed in the body 

Oxalate cannot be further metabolized, and it can only be 
eliminated from the body by the kidney by urinary 
excretion. This leads to an increase in urinary excretion, 
producing both hyperoxaluria and hyperglycolic aciduria 



PH2 

In Type II, the liver is deficient in glyoxylate 
reductase or GR also called, hydroxpyruvate 
reductase or HPR. Excess of oxalate is 
produced leading to increased urinary 
excretion of Oxalate. Type II patients also have 
have high concentrations of glyceric acid in 
the urine  



Clinical Features 

Bones - most crippling site of CaOx deposition 
Bone oxalate content in ESRD -(15 to 910 μmol 

oxalate/g bony tissue)  
 X-rays (radiodense metaphyseal bands, a ‘bone-

within-bone’ appearance-diffuse 
demineralization with a coarse trabecular 
pattern)  

 Histologic (intraosseous tophi of CaOx and 
granulomas replacing bone marrow)  

Pain, spontaneous fractures, and erythropoietin-
resistant anemia 
 



‘Bone within Bone’ 



Clinical Features 
Retinal CaOx deposits 

Media of the arteries - ischemia and gangrene 

Peripheral nervous system (neuropathy) 
Myocardium (atrioventricular block) 

Skin (livedo reticularis)  

In primary hyperoxaluria, about 50% will have renal 
failure by age 15, and about 80%  by age 30  

It is critical that primary hyperoxaluria be diagnosed 
and treated  early 

 

 

 



Clinical findings of calcium oxalate (CaOx) deposits in PH1.  

‘White Kidney’ on USG 
Nephrocalcinosis 

Multiple Renal Calculi & and  
early bone changes in femoral heads 

Pitch Black foci of multiple CaOx crystals in 
inner retina 



Red-violaceous, racemose, macular skin lesions on the inner thigh, 
consistent with livedo reticularis of Oxalosis 

Bone marrow biopsy reveals 
replacement by extensive 
gray-white crystal 
deposition Panel(L)  
The crystals are birefringent 
under polarized light 
Panel(R) 



DIAGNOSIS 
 

Urine Analysis 
Hyperoxaluria is the hallmark of PH1 
The normal upper level of urinary oxalate excretion is 40 mg  
in 24 hours  
Men have a slightly higher normal value (43 mg/d in men vs 32 

mg/d in women) 
Urinary oxalate excretion is greatly elevated(upto 10 times) 
 

Plasma Oxalate Measurement 
Plasma oxalate levels elevated (>6.3 μM) with normal renal 

function 
Significantly higher (>80 to 100 μM) in ESRD due to Oxalosis  
Without PH1 (40 to 60 μM)  
 
  



Liver Biopsy 

Definitive diagnosis - assessments of AGT 
activity and immunoreactivity in hepatic tissue  

 
                                                                                         Mutated AGT(L) 

 

Testing for both PH1 and PH2 can be performed 
with the same needle-biopsy specimen of the 

liver 

 



DNA Analysis 

PH1 patients are frequently compound 
heterozygotes- mutation on the second allele 
often unidentified(DNA analysis may be 
impractical) 

Selective screening 

Prenatal diagnosis(Chorionic Villous biopsy 
sample linkage analysis) 



Stone Analysis 

Pure  Calcium Oxalate Monohydrate or 
Whewellite (CaC2O4·H2O) -diagnostic clue  

Microscopic analysis subtype 1c 

(pathognomonic for PH1) 

 



Medical Treatment 
High-dose pyridoxine (vitamin B-6) 
Pyridoxine deficiency is known to increase urinary oxalate 

excretion 
High-dose pyridoxine may reduce the production of oxalate by 

enhancing the conversion of glyoxylate to glycine, thereby 
reducing the substrate available for metabolism to oxalate 

 A daily dose of 150-500 mg may be required to sufficiently 
reduce the oxalate level 

A normal urinary oxalate level (< 40 mg/d) can be achieved in 
some patients 

Treatment of pyridoxine-resistant primary hyperoxaluria 
frequently involves combinations of all available therapies 
and may ultimately entail Liver-Kidney Tx(LKTx) 
 



Medical Treatment 
Increased urinary volume 
It is essential to increase urinary volume. Optimal 24-hour urinary 

volumes of 3-4 L/dRequires compliance for multiple nightly 
disruptions of sleep for extra water consumption 

Thiazides have been shown to decrease urinary oxalate excretion by 
decreasing intestinal oxalate transport 

Other factors that contribute to stone formation, such as urinary 
citrate and uric acid, need to be optimized 

Orthophosphate 
Orthophosphate, in combination with pyridoxine, has been used 

effectively in the treatment of primary hyperoxaluria  

The phosphate increases urinary pyrophosphate and complexes with 
calcium, thus decreasing the urinary calcium level, while pyridoxine 
reduces urinary oxalate excretion 

Phosphate therapy should not be used in patients with renal failure 
 



Medical Treatment 

Magnesium Salts 
Supplementation with magnesium in the form of magnesium 

hydroxide and magnesium oxide has been used  
Magnesium can complex with oxalate in the intestinal tract, 

reducing the level of available free oxalate and urinary 
calcium oxalate supersaturation. It does not directly affect 
the increased endogenous production of oxalate 

When used in combination with pyridoxine, significant 
reductions in urinary oxalate levels can be achieved  

Glycosaminoglycans (pentosan polysulfate) 
Supplementation with glycosaminoglycans may help to reduce 

calcium oxalate crystallization and stone formation by 
reducing crystal aggregation. It also may decrease intestinal 
oxalate transport and urinary oxalate excretion 

 
 



Medical Treatment 

• Increased urinary volume 
• It is essential to increase urinary volume. Optimal 

24-hour urinary volumes of 3-4 L/dRequires 
compliance for multiple nightly disruptions of 
sleep for extra water consumption 

• Thiazides have been shown to decrease urinary 
oxalate excretion by decreasing intestinal oxalate 
transport 

• Other factors that contribute to stone formation, 
such as urinary citrate and uric acid, need to be 
optimized 
 



Intensive Dialysis 

Intensive dialysis is needed in patients with primary 
hyperoxaluria and significant renal failure to minimize 
serum oxalate levels and to reduce the body stores of 
oxalate  

The standard dialysis regimen is not adequate to remove 
sufficient oxalate to prevent stone formation or other 
systemic effects of Oxalosis in severe hyperoxaluric 
states associated with renal failure  

Daily hemodialysis sessions are required that last 6-8 
hours per day 

May be needed PreTx and Post Tx to reduce Oxalate loads 



Recent Trends 

Oxalobacter formigenes administration 

Recent studies have demonstrated that  

O. formigenes administration can promote 
oxalate excretion into the intestinal lumen 

Gene therapy 

Ultimately, a gene therapy that could replace 
the missing enzymes without the need for 
surgery would be the ideal treatment 

 



Surgical Aspects 

Cure of the metabolic defect in primary hyperoxaluria 
type 1 (PH1) is possible with liver transplantation (LTx) 

 Preemptive LTx (PLTx) is to prevent chronic kidney 
disease due to nephrocalcinosis and urolithiasis 

Timing of this procedure is difficult in view of the 
heterogeneity of PH1 and effective conservative 
treatment 

 Combined liver-kidney transplantation (LKTx) is able to 
cure metabolic defect and replace renal function at the 
same time and is effective and indicated for patients 
with or approaching end-stage renal disease (ESRD) 

Sometimes a sequential approach for LKTx (first liver, 
then kidney) is recommended 



Indian Data 
• Tamil Nadu (6 LKTx 2013 & 8 in 2014, ? Diagnosis) 

 
• Kerala Institute of Medical Sciences,Trivandrum- Feb. 2014 
             (16 year old boy for PH1,deceased 19 year old girl donor) 

 
• Apollo Hospital, Delhi-6(All Oxalosis) 

 
• IKDRC, Ahmedabad-4(All Oxalosis, All LKTx, All 4 livers doing well, 2 kidneys lost 
            due to rejection. One of them had a 2nd kidney transplant.  
            Additionally 2 initially had ‘kidney lone’, both lost in 24 months  
           due to recurrence) 

 
• Medanta Hospital, Gurgaon-3(All Oxalosis) 

 
• Gangaram Hospital-2(Both Oxalosis) 
      (Gangaram & Medanta- 5 patients- 16M,15M,30M,33M,27M- 
       All well at 17-89 months after Live LKTx. 3rd patient Serum Creatinine 3.0mg Rest all 

normal graft function. Incidentally 26 LKTx in all) 



‘Domino’ for Primary Hyperoxaluria  



Oxalosis & Hyperoxaluria Foundation 
ohf.org 

About the OHF 
Since 1989, the OHF based in New York has 

raised & provided more than $10 million 
dollars  for Primary Hyperoxaluria  awareness 

& research 
 

Today, the OHF serves as the most viable 
resource for patients, families, professionals 
and those affected by Primary Hyperoxaluria 





K B Memorial Foundation + ISOT =  
Primary Hyperoxaluria Society of India 

Co-ordinator : Dr K S Nayak 



Primary Hyperoxaluria Society of India 
(PHSI) 

Proposed Mission  

Supporting scientific research, which is dedicated to the 
understanding, discovery and development of potential 
new therapies while providing up to date information 

to industry and the public 

 

Provide education, awareness, advocacy and national 
outreach by collaborating with partners to develop and 

expand resources, research and services  
 
 



The way forward for Primary 
Hyperoxaluria Society of India 

Set up Website phf.org(?) 

Set up a Society in coordination with ISOT 

Raise funds 

Yearly symposia at ISOT Conferences 

KB Saha Foundation 

Collaborate with OHF  




