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Objective: To evaluate the coagulation profile and its relation to steroid therapy, and the 
frequency of thromboembolic complications and its correlation with coagulation parameters 
in nephrotic syndrome (NS). Setting: Hospital based. Subjects and Methods: Forty children 
with NS were subdivided into four groups, namely, fresh cases, steroid dependent, remission 
after therapy and steroid resistant. An equal number of age and sex matched children served 
as controls. In all the study and control subjects, detailed clinical examination, liver function 
tests, renal function tests and detailed coagulation profile were done. Evaluation of renal 
veins and inferior vena cava for the presence of thrombosis was also done by abdominal 
ultrasonography. Results: Thrombocytosis was detected in 57.5% and the degree of 
thrombocytosis was directly related to the amount of proteinuria. The mean prothrombin and 
thrombin times were within normal range in the study children. The activated partial 
thromboplastin time (APTT) was prolonged in six cases (15%) and three out of these six 
children had thromboembolic complications. Antithrombin-III level was significantly lower 
(p <0.001) whereas protein C and S were significantly elevated (p <0.001) as compared to 
controls. The levels became normal with remission of the disease. Steroid therapy 
significantly increased the levels of proteins C, protein S, AT-III and fibrinogen as compared 
to controls. Thromboembolic complications were seen in 3 cases (7.6%) and were associated 
with very low levels of AT-111 and protein C and all three had serum albumin below 2 g/dl. 
Conclusions: The importance of coagulation profile in nephrotic syndrome is highlighted 
and a high index of suspicion for thromboembolic complications is warranted in patients 
with thrombocytosis, hyper fibrinogenemia, prolonged APTT and in children with low levels 
of AT-III, protein C and protein S. 
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EPHROTIC syndrome (NS) has been 
considered a hypercoagulable state 

which may be complicated by thrombotic 
episodes of the venous or arterial 
circulation(1). Thromboemboli.c episodes 
have involved pulmonary vessels, inferior 
vena cava, renal vein, mesenteric artery 
with small bowel necrosis, femoral artery, 
retinal and coronary artery. This 
hypercoagulable state probably has a 
multifactorial etiology. It is influenced by 
an increase in platelet aggregability and  

the loss of low molecular weight regulator 
proteins in the urine and may be made 
worse by an increase in viscosity resulting 
from the use of diuretics. 

A variety of coagulation abnormalities 
have been described in NS including 
thrombocytosis. (60% cases) and low 
levels of antithrombin(2,3). Beta-
thromboglobulin is a specific protien 
released by platelets on aggregation. It is 
elevated significantly in patients with NS 
during relapse and returns to normal with 
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remission(4). However, the role of other 
coagulation inhibitors such as proteins C or 
S is still unknown in NS. 

The frequency of renal vein thrombosis 
is 5 to 62% with an overall figure up to 
35%(3). The frequency of thromboembolic 
complications (TEC), other than renal vein 
thrombosis is 20%. Pulmonary embolism is 
the most frequent and serious 
complications, accounting for 8% of the 
known renal vein TEC(l). However, little 
data is available regarding coagulation 
defects in NS, its relationship to 
thromboembolic episodes and response to 
steroid therapy in children. If this 
correlation can be identified earlier, a rapid 
therapeutic intervention may be feasible. 

Subjects and Methods 

A total of 40 children (31 boys and 9 
girls) with NS were investigated. Their 
ages ranged from 1 to 12 years. The 
diagnosis of nephrotic syndrome was made 
if the following criteria were fulfilled: (a) 
Serum albumin <2.5 g/dl; and (b) Heavy 
proteinuria >40 mg/h/m2. The study 
children were divided into four groups as 
follows: (i) Fresh cases; (ii) Steroid 
dependent; (iii) Remission on steroid 
therapy (protein free urine for three 
consecutive days); and (iv) Steroid 
resistant. Forty age and sex matched 
children served as controls. They were 
grouped as follows: (i) 20 healthy children; 
(ii) 10 non-nephrotic children on steroids; 
and (iii) 10 cases with renal defects other 
than NS who were not on steroids. 

All patients having abnormal liver 
function and bleeding disorder were 
excluded from the study. The nature and 
purpose of the study was explained to 
parents of all the subjects and informed 
consent was taken prior to inclusion. In all 
the study and control children, detailed 
clinical examination, liver function tests, 
renal function tests (blood urea, serum 

 

serum creatinine, urine microscopic and 
protein examinations, urine culture, 24 hour 
urinary protein excretion) and coagulation 
profile tests were done. Evaluation of renal 
veins and inferior vena cava for the 
presence of thrombosis was done by 
abdominal ultrasonography. 

The coagulation profile tests performed 
included prothrombin time, activated 
partial thromboplastin time (APTT), 
thrombin time, fibrinogen level (heat 
precipitation method), fibrin degradation 
products, anti-thrombin (AT-III, modified 
micro-method) protein C (ELISA method) 
and protein S (ELISA method). Student's Y 
test was used to analyze the significance of 
differences. 

Results 

The mean age of NS subjects was 5.8 ± 
3.1 year. Hypertension was seen in 37.5% 
of cases. Three children (7.5%) had 
thromboembolic complications. Two cases 
had deep vein thrombosis and one child 
had cerebral stroke during the course of the 
disease. 

The mean hematocrit values were 
similar in children with NS and the 
controls. The mean platelet count was 
significantly higher in NS when compared 
to the controls (p <0.001). Thrombocytosis 
was documented in 23 subjects (57.5%) 
and was present in all the cases of steroid 
resistant group and children with 
thromboembolic phenomenon. The mean 
prothrombin and thrombin times showed 
no significant differences between the 
study and control groups (Table I). The 
activated partial thromboplastin time was 
prolonged in 6 cases (1.5%). Three out of 
the six had thromboembolic complications. 
The mean fibrinogen level was 
significantly elevated in steroid dependent 
cases when compared to controls (p 
<0.001). Fibrin degradation products were 
not elevated in any of the study subjects. 
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Table II presents the relationship 
between serum albumin, proteinuria and 
platelet count. The mean level of serum 
albumin was lowest in fresh cases and 
steroid resistant children which returned to 
normal on remission. The level of serum 
albumin was below 2 g/dl in all the three 
children who had thromboembolic 
complications. Proteinuria was maximum 
in steroid resistant cases. The degree of 
proteinuria was directly related to platelet 
count. The mean level of antithrombin III 
was significantly low in fresh cases of NS 

(p <0.001) and the level returned to within 
or above the control range, once remission 
had been achieved. Steroid resistant and 
dependent cases had significantly higher 
levels as compared to controls (Table III). 
Proteins C and S levels were significantly 
elevated in fresh cases and steroid resistant 
and dependent subjects (p <0.001) and 
returned to normal with onset of remission. 

The coagulation profile in fresh cases 
of NS, when compared with controls on 
steroids, did not show any significant     
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differences in PT, TT, APTT, or fibrinogen 
levels. Anti-thrombin-III levels were 
significantly lower in fresh cases of NS as 
compared to controls on steroids (71 ± 
8.43% and 117 ± 16.47%; p <0.001). 
Protein C was within normal range in both 
the groups. Protein S and platelet count 
were significantly higher in NS children. 

The coagulation profile of 3 children 
with thromboembolic complications is 
depicted in Table IV. Serum albumin was 
<2 g/dl with very high fibrinogen levels 
and low values of proteins C and S. 

Kidney biopsy was done in 12 out of 40 
children. Minimal change and membranous 
glomerulopathy were seen in four cases 
each and focal glomerulo-sclerosis and 
membrano proliferative glomerulo-
nephritis were diagnosed in two subjects 
each. Of the three cases with thrombo-
embolic complications, one had minimal 
change glomerulonephritis (steroid depen-
dent), another had membrano proliferative 
type I glomerulonephritis (child with cere-
bral stroke in remission) and the third case 
had focal glomerulo-sclerosis (steroid 
resistant). 

Discussion 

High urinary loss of protein in NS is 
associated with increased synthesis of 
several proteins including coagulant factors 
as a compensatory response. The 

hyper-coagulable state may result as a 
consequences of these changes. Various 
studies have shown an increase in levels of 
fibrinogen, platelets, factor V, VII, VIII 
and X and increased platelet aggregation in 
NS(1,2). Impairment of the fibrinolytic 
system due to loss of plasminogen in the 
urine is postulated to contribute to the 
thrombotic tendency in these patients(5). 
The other contributing factor may be the 
common use of diuretics, such as thiazides 
or furosemide. These agents with their 
volume depleting effects lead to 
hemoconcentration which favors the 
development of thrombotic 
complications(1). 

Various abnormalities in platelet 
functions, as well as in the release of 
different products (ADP, thrombin, 
collagen, arachidonic acid, immune 
complex) by the platelets have been linked 
to increased thromboembolic 
phenomenon(5). The present study showed 
an increase in platelet counts, hyper-
cholesteremia, hyperfibrino-genemia 
associated with hypo-albuminemia as 
compared to corresponding levels in 
normal controls. Thrombocytosis was 
present in 57.5% and was seen in all cases 
with steroid resistance. Similar 
observations have been made earlier(6). An 
increase in ADP and collagen induced 
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let aggregation has been observed in vitro in 
11 of 14 children with NS(7) and the hyper-
aggregability could be reversed if the urinary 
protein was added suggesting that urinary 
loss of some factor inhibited platelet 
aggregation. Hyperlipidemia is known to 
affect platelet function and may increase 
platelet aggregation in the nephrotic 
patients(8). The increased level of 
cholesterol together with hyper-
triglyceridemia in the present study might be 
a factor responsible for hypercoagulability. It 
has been shown that the release of 
arachidonic acid from platelets is 
metabolized into platelet aggregating 
substances such as endoperoxides and 
thromboxane A2 and this conversion is 
regulated by albumin(9,10). In a preliminary 
report on renal thromboxane A2 synthesis, it 
has been observed that urinary thromboxane 
B2  (marker of the renal production of T x 

A2) excretion was significantly higher in 
children with MCNS than in the healthy 
controls and reached its maximum at the 
time of peak proteinuria(ll). 

The present study demonstrated that 
the mean thrombin and prothrombin times 
were comparable in the study group and 
the controls. We observed significant 
prolongation of APTT in steroid resistant 
cases and in children who were in 
remission, when compared to controls. In 
an earlier series of 39 children, similar 
observations were documented. PTT 
showed significant prolongation only in 
patients having relapse without 
treatment(12). Prolonged APTT could be 
due to increased antithrombin-III activity, 
increased fibrinolytic state or loss of 
coagulant factors (2,6,13). APTT was 
prolonged in 6 of our patients (15%) and 3 
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of these had thromboembolic 
complications. Serum fibrinogen levels 
were markedly elevated in steroid 
dependent cases when compared to 
controls. Even in remission, these levels 
were above the controls. Serum fibrinogen 
levels are elevated in response to hypo-
albuminemia and proteinuria and are 
known to cause sludging and 
thrombosis(6,14,15). We also observed 
inverse relationship between serum fibrino-
gen and albumin levels in all the study cas-
es except the resistant group. The serum fi-
brinogen levels were very high in all the 
three children with thromboembolic com-
plications. 

The mean AT-III level was low in fresh 
cases of nephrotic syndrome and levels 
returned to normal values with remission. 
The levels were significantly increased in 
the steroid dependent and resistant 
children. Similar observations have been 
made earlier(12). The key role in the 
genesis of thrombosis in nephrotic 
syndrome has been ascribed to low AT-III 
levels. Low AT-III levels, however, had no 
predictive value for the occurrence of 
thrombotic episodes, perhaps, because of 
concomitant elevation of vitamin K 
dependent protein C, which is known to 
antagonize prothrombinase activation and 
to stimulate fibrinolysis. Two of three 
children with thrombotic episodes had 
significant low levels of AT-III. The 
reduction in the level of plasma AT-III is 
not affected by the underlying renal 
pathology, as observed in the present study. 

The mean levels of proteins C and S in 
the present study were significantly 
elevated in all active stages of nephrosis as 
compared to controls and the levels of 
these proteins returned to normal with 
remission. However, the levels did not 
correlate with either serum albumin or the 
degree of proteinuria. An earlier series of 
23 patients(16) documented reduced  

 

functional levels of protein S (69% ± 27%), 
despite having elevated levels of total 
protein S antigen (139% ± 42%). 
Decreased protein S and elevation of C-
binding protein levels (170 ± 52%) favors 
complex formation and this might be a risk 
factor for the development of 
thromboembolic complications(16). Similar 
changes in proteins C and S have been 
documented. The mean levels of three 
protein (C, S, AT-III) in that study (17) did 
not differ significantly between nephrotic 
and non-nephrotic adult patients. However, 
in contrast to this, we observed signi-
ficantly lower levels of AT-III (p <0.001) 
and significantly higher levels of proteins C 
and S in nephrotic subjects. All the three 
children with TEC in the present study had 
reduced levels of proteins C and S. 

It has been observed that steroid 
therapy raises the concentration of some 
zymogens, particularly factor VIII. 
Prothrombin time and APTT may be 
shortened with steroid therapy (18) and the 
concentration of AT-III may rise(19). 
Steroids might improve the pro-coagulant 
abnormalities but the exact mechanism of 
action is still unknown. The improvement 
may or may not paralleled by the 
improvement of proteinuria(2,20). The 
present study also showed the levels of 
fibrinogen and AT-III to be significantly 
elevated in children on steroid therapy (p 
<0.001) in comparison to the fresh cases of 
NS. All ten steroid resistant children in our 
study had significantly high AT-III levels 
despite heavy proteinuria. Similar 
observations have been made earlier(12) 
and it was concluded that fluctuations in 
AT-III levels in childhood NS are 
determined by the response to steroids and 
not by renal histology per se. The effect on 
the PT, TT, APTT, platelet count, proteins 
C and S, however, were not significant in 
the present study. The frequency of 
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thromboembolic complications in our 
study was 7.5% as compared to 19% to 
70% in adults(lO). In most of the earlier 
studies, thrombosis coincided with the 
period of diuretic therapy but none of 
our patients with thromboembolic 
complications was on diuretics. With the 
same degree of hypercoagulability in chil-
dren and adults with NS, the lower fre-
quency of TEC reported in children was 
surprising and suggests that this entity 
may be clinically overlooked or misinter-
preted. In a series of 26 children with the 
aid of pulmonary ventilation and perfusion 
scanning, the frequency of thromboembolic 
complications was documented to be as 
high as that reported in adults(21). It is pos-
sible that the use of angiography, doppler 
ultrasonography or pulmonary perfusion/ 
ventilation isotope scanning might have 
proved more useful in detecting TEC in our 
patients.  

It is clear from the current study that 
no single factor can explain 
hypercoagulability state in patients with 
nephrosis. The predisposition to 
thrombosis is probably dependent on 
the balance between procoagulant and 
anticoagulant factors. It seems likely that 
the balance is variable in individual 
patients during different phases of their 
disease. However, one should entertain a 
high index of suspicion for TEC in 
children with serum albumin <2 g/dl, 
thrombocytosis, hyperfibrinogenemia and 
in subjects who are on diuretics. If facilities 
are available, one should perform detailed 
coagulogram including proteins C and S 
and AT-III levels. 
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NOTES AND NEWS 

POSTER EXHIBITION ON PROTECTION OF CHILD CONSUMER  

During the next annual conference of IAP to be held in Ahmedabad (January 4 to 7, 
1997) we plan to have a poster exhibition on this subject. Interested members are 
requested to send their entries. All contributions will be duly acknowledged. There will 
also be an award for the best poster. Please send your entry and relevant matter to: Dr. 
Satish Pandya, Convener, IAP Committee for Protection of Child Consumer, Varun 
Children Hospital, Harni Road, Baroda 390 006, Gujarat. 

 


