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Abstract 

 

Nephrotic syndrome is a collection of symptoms due to kidney damage. This includes protein in the urine, low blood 

albumin levels, high blood lipids, and significant swelling. Other symptoms may include weight gain, feeling tired, 

and foamy urine. Complications may include blood clots, infections, and high blood pressure. Causes include a 

number of kidney diseases such as focal segmental glomerulosclerosis, membranous nephropathy, and minimal 

change disease. It may also occur as a complication of diabetes or lupus. The underlying mechanism typically 

involves damage to the glomeruli of the kidney. Diagnosis is typically based on urine testing and sometimes a 

kidney biopsy. It differs from nephritic syndrome in that there are no red blood cells in the urine. Treatment is 

directed at the underlying cause. Other efforts include managing high blood pressure, high blood cholesterol, and 

infection risk. A low salt diet and limiting fluids is often recommended. About 5 per 100,000 people are affected per 

year. The usual underlying cause varies between children and adults. 
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Introduction 

 

Nephrotic syndrome is a nonspecific kidney disorder 

characterized by three signs of disease: large 

proteinuria (>3.5 g per 1.73 m2 body surface area per 

day, or >40 mg m2 body surface area per hour in 

children), hypoalbuminemia (< 2.5 g/dl), and edema 

(which is generalized and also known as dropsy) that 

begins in the face [1]. Essentially, loss of protein 

through the kidneys (proteinuria) leads to low protein 

levels in the blood (hypoalbuminemia), which causes 

water to be drawn into soft tissues (edema). Lipiduria 

(lipids in urine) can also occur, but is not essential for 

the diagnosis of nephrotic syndrome. Hyponatremia 

also occurs with a low fractional sodium excretion. 

Very low hypoalbuminemia can also cause a variety of 

secondary problems, such as water in the abdominal 

cavity (ascites), around the heart or lung (pericardial 

effusion, pleural effusion), high cholesterol 

(hyperlipidemia), loss of molecules regulating 

coagulation (increased risk of thrombosis) [2]. 

Large proteinuria is due to an increase in permeability 

of the "filtering membrane" of the kidney which 

normally separates the blood from the urinary space in 

Bowman's capsule. This is composed of the capillary 

walls of the glomerulus which are wrapped by highly 

specialized cells called podocytes. Alterations in their 

capacity to filter the substances transported in the 

blood mean that proteins but not cells pass into the 

urine (no haematuria). By contrast, in nephritic 

syndrome red blood cells pass through the pores, 

causing haematuria [3]. 

 

Causes 

 

Nephrotic syndrome has many causes and may either 

be the result of a glomerular disease that can be either 

limited to the kidney, called primary nephrotic 

syndrome (primary glomerulonephritis), or a condition 
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that affects the kidney and other parts of the body, 

called secondary nephrotic syndrome [4]. 

Primary glomerulonephritis 

Primary causes of nephrotic syndrome are usually 

described by their histology: 

➢ Minimal change disease (MCD): is the most 

common cause of nephrotic syndrome in children. 

It owes its name to the fact that the nephrons 

appear normal when viewed with an optical 

microscope as the lesions are only visible using an 

electron microscope. Another symptom is a 

pronounced proteinuria. 

➢ Focal segmental glomerulosclerosis (FSGS): is the 

most common cause of nephrotic syndrome in 

adults. It is characterized by the appearance of 

tissue scarring in the glomeruli. The term focal is 

used as some of the glomeruli have scars, while 

others appear intact; the term segmental refers to 

the fact that only part of the glomerulus suffers the 

damage. 

➢ Membranous glomerulonephritis (MGN): The 

inflammation of the glomerular membrane causes 

increased leaking in the kidney. It is not clear why 

this condition develops in most people, although 

an auto-immune mechanism is suspected. 

➢ Membranoproliferative glomerulonephritis 

(MPGN): is the inflammation of the glomeruli 

along with the deposit of antibodies in their 

membranes, which makes filtration difficult. 

➢ Rapidly progressive glomerulonephritis (RPGN): 

(Usually presents as a nephritic syndrome) A 

patient’s glomeruli are present in a crescent moon 

shape. It is characterized clinically by a rapid 

decrease in the glomerular filtration rate (GFR) by 

at least 50% over a short period, usually from a 

few days to 3 months [5]. 

They are considered to be "diagnoses of exclusion", i.e. 

they are diagnosed only after secondary causes have 

been excluded. 

 

Secondary glomerulonephritis 

Secondary causes of nephrotic syndrome have the same 

histologic patterns as the primary causes, though they 

may exhibit some difference suggesting a secondary 

cause, such as inclusion bodies. They are usually 

described by the underlying cause. 

➢ Diabetic nephropathy: is a complication that 

occurs in some diabetics. Excess blood sugar 

accumulates in the kidney causing them to become 

inflamed and unable to carry out their normal 

function. This leads to the leakage of proteins into 

the urine. 

➢ Systemic lupus erythematosus: this autoimmune 

disease can affect a number of organs, among them 

the kidney, due to the deposit of 

immunocomplexes that are typical to this disease. 

The disease can also cause lupus nephritis. 

➢ Sarcoidosis: This disease does not usually affect 

the kidney but, on occasions, the accumulation of 

inflammatory granulomas (collection of immune 

cells) in the glomeruli can lead to nephrotic 

syndrome. 

➢ Syphilis: kidney damage can occur during the 

secondary stage of this disease (between 2 and 8 

weeks from onset). 

➢ Hepatitis B: certain antigens present during 

hepatitis can accumulate in the kidneys and 

damage them. 

➢ Sjogren's syndrome: this autoimmune disease 

causes the deposit of immunocomplexes in the 

glomeruli, causing them to become inflamed, this 

is the same mechanism as occurs in systemic lupus 

erythematosus. 

➢ HIV: the virus’ antigens provoke an obstruction in 

the glomerular capillary’s lumen that alters normal 

kidney function. 

➢ Amyloidosis: the deposit of amyloid substances 

(proteins with anomalous structures) in the 

glomeruli modifying their shape and function. 

➢ Multiple myeloma: the cancerous cells arrive at 

the kidney causing glomerulonephritis as a 

complication. 

➢ Vasculitis: inflammation of the blood vessels at a 

glomerular level impedes the normal blood flow 

and damages the kidney. 

➢ Cancer: as happens in myeloma, the invasion of 

the glomeruli by cancerous cells disturbs their 

normal functioning. 

➢ Genetic disorders: congenital nephrotic syndrome 

is a rare genetic disorder in which the protein 

nephrin, a component of the glomerular filtration 

barrier, is altered. 

➢ Drugs (like gold salts, penicillin, captopril): gold 

salts can cause a more or less important loss of 

proteins in urine as a consequence of metal 

accumulation. Penicillin is nephrotoxic in patients 

with kidney failure and captopril can aggravate 

proteinuria [6]. 

 

By Histologic Pattern 

Membranous nephropathy (MN) 

➢ Sjogren's syndrome 

➢ Systemic lupus erythematosus (SLE) 

➢ Diabetes mellitus 

➢ Sarcoidosis 

➢ Drugs (such as corticosteroids, gold, intravenous 

heroin) 

➢ Malignancy (cancer) 
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➢ Bacterial infections, e.g. leprosy & syphilis 

➢ Protozoal infections, e.g. malaria 

Focal segmental glomerulosclerosis (FSGS) 

➢ Hypertensive nephrosclerosis 

➢ HIV 

➢ Obesity 

➢ Kidney loss 

Minimal change disease (MCD) 

➢ Drugs, especially NSAIDs in the elderly 

➢ Malignancy, especially Hodgkin's lymphoma 

➢ Allergy 

➢ Bee sting 

Membranoproliferative Glomerulonephritis 

➢ Hepatitis C 

 

Complications 

Nephrotic syndrome can be associated with a series of 

complications that can affect an individual’s health and 

quality of life:  

➢ Thromboembolic disorders: particularly those 

caused by a decrease in blood antithrombin III 

levels due to leakage. Antithrombin III counteracts 

the action of thrombin. Thrombosis usually occurs 

in the renal veins although it can also occur in 

arteries. Treatment is with oral anticoagulants (not 

heparin as heparin acts via anti-thrombin 3 which 

is lost in the proteinuria so it will be ineffective.) 

Hyper coagulopathy due to extravasation of fluid 

from the blood vessels (edema) is also a risk for 

venous thrombosis [7]. 

➢ Infections: The increased susceptibility of patients 

to infections can be a result of the leakage of 

immunoglobulins from the blood, the loss of 

proteins in general and the presence of oedematous 

fluid (which acts as a breeding ground for 

infections). The most common infection is 

peritonitis, followed by lung, skin and urinary 

infections, meningoencephalitis and in the most 

serious cases septicaemia [8]. The most notable of 

the causative organisms are Streptococcus 

pneumoniae and Haemophilus influenzae. 

➢ Acute kidney failure due to hypovolemia: the loss 

of vascular fluid into the tissues (edema) produces 

a decreased blood supply to the kidneys that 

causes a loss of kidney function. Thus it is a tricky 

task to get rid of excess fluid in the body while 

maintaining circulatory euvolemia [9]. 

➢ Pulmonary edema: the loss of proteins from blood 

plasma and the consequent fall in oncotic pressure 

causes an abnormal accumulation of liquid in the 

lungs causing hypoxia and dyspnoea [10]. 

➢ Hypothyroidism: deficiency of the thyroglobulin 

transport protein thyroxin (a glycoprotein that is 

rich in iodine and is found in the thyroid gland) 

due to decreased thyroid binding globulin [11]. 

➢ Hypocalcaemia: lack of 25-hydroxycholecalciferol 

(the way that vitamin D is stored in the body). As 

vitamin D regulates the amount of calcium present 

in the blood a decrease in its concentration leads to 

a decrease in blood calcium levels. It may be 

significant enough to cause tetany. Hypocalcaemia 

may be relative; calcium levels should be adjusted 

based on the albumin level and ionized calcium 

levels should be checked [12]. 

➢ Microcytic hypochromic anaemia: iron deficiency 

caused by the loss of ferritin (compound used to 

store iron in the body). It is iron-therapy resistant. 

➢ Protein malnutrition: this occurs when the amount 

of protein that is lost in the urine is greater than 

that ingested, this leads to a negative nitrogen 

balance.  

➢ Growth retardation: can occur in cases of relapse 

or resistance to therapy. Causes of growth 

retardation are protein deficiency from the loss of 

protein in urine, anorexia (reduced protein intake), 

and steroid therapy (catabolism). 

➢ Vitamin D deficiency can occur. Vitamin D 

binding protein is lost [13,14]. 

➢ Cushing's Syndrome 

 

Epidemiology 

Nephrotic syndrome can affect any age, although it is 

mainly found in adults with a ratio of adults to children 

of 26:1. 

The syndrome presents in different ways in the two 

groups: the most frequent glomerulopathy in children is 

minimal change disease (66% of cases), followed by 

focal and segmental glomeruloesclerosis (8%) and 

mesangiocapillary glomerulonephritis (6%). In adults 

the most common disease is mesangiocapillary 

glomerulonephritis (30-40%), followed by focal and 

segmental glomeruloesclerosis (15-25%) and minimal 

change disease (20%). The latter usually presents as 

secondary and not primary as occurs in children. Its 

main cause is diabetic nephropathy. It usually presents 

in a patient’s 40s or 50s. Of the glomerulonephritis 

cases approximately 60% to 80% are primary, while 

the remainders are secondary [15,16].  

There are also differences in epidemiology between the 

sexes; the disease is more common in men than in 

women by a ratio of 2:1.  

The epidemiological data also reveals information 

regarding the most common way that symptoms 

develop in patients with nephrotic syndrome: 

spontaneous remission occurs in up to 20% or 30% of 

cases during the first year of the illness. However, this 

improvement is not definitive as some 50% to 60% of 
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patients die and / or develop chronic renal failure 6 to 

14 years after this remission. On the other hand, 

between 10% and 20% of patients have continuous 

episodes of remissions and relapses without dying or 

jeopardizing their kidney. The main causes of death are 

cardiovascular, as a result of the chronicity of the 

syndrome, and thromboembolic accidents [17,18]. 
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