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Abstract : 
 To analyse the approach to a patient with 
bleeding disorder.To document the utility 
of screening tests such as bleeding time, 
platelet count, PT, APTT in patients with 
acquired and congenital bleeding disor-
der.To improvise the system of factor as-
say in individual cases. MATERIALS AND 
METHODSThis study was carried out in 
clinical pathology laboratory, department 
of pathology, Coimbatore. A total of 100 
cases from all age groups of both genders 
with various bleeding disorders were se-
lected and investigations carried out by 
standard procedures. In each case a de-
tailed history including age ,sex, occupa-
tion, personal and family history were 
taken.RESULTSAmong 100 cases studied 
82 were due to acquired bleeding disorder, 
In remaining 18 cases 8 were due to con-
genital bleeding disorder and 10 cases of 
unknown etiology with abnormal coagula-
tion profile which may be due to other fac-
tor deficiency. 
Keyword :APPROACH TO COAGULA-
TION SYSTEM SCREENING TESTS IN-
TERPRETATION 

ANALYSIS OF APPROACH TO THE IN-
TERPRETATION OF SCREENING 
T E S T S  O F  T H E 
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ABSTRACT: 
OBJECTIVE: To analyse the approach to 
a patient with bleeding disorder.To docu-
ment the utility of screening tests such as 
bleeding time, platelet count, PT, APTT in 
patients with acquired and congenital 
bleeding disorder.To improvise the sys-
tem of factor assay in individual cases. 
MATERIALS AND METHODS: This study 
was carried out in clinical pathology labo-
ratory, department of pathology, Coimba-
tore. A total of 100 cases from all age 
groups of both genders with various 
bleeding disorders were selected and in-
vestigations carried out by standard pro-
cedures. In each case a detailed history 
including age ,sex, occupation, personal 
a n d  f a m i l y  h i s t o r y  w e r e 
taken.RESULTS:Among 100 cases stud-
ied 82 were due to acquired bleeding dis-
order, In remaining 18 cases 8 were due 
to congenital bleeding disorder  
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and 10 cases of unknown etiology with ab-
normal coagulation profile which may be due 
to other factor deficiency. 
INTRODUCTION: 
It is important to go in stepwise approach to 
diagnose spectrum of bleeding disorders,so 
that minimum tests are undertaken to make 
a definitive diagnosis and to avoid unneces-
sary laboratory tests. Depending on the ab-
normalities observed in short screen-
ing ,extended screening tests can be per-
formed followed by specialized diagnostic 
testCoagulation profiles are useful in bleed-
ing disorders(acquired,hereditary),therapy 
related coagulopathies, acquired thrombo-
philia/hypercoagulable states and hereditary 
thrombophilia/hypercoagulopathies. In diag-
nosis of hemostatic disorders,it is important 
to have relevant clinical information before 
interpreting the results.Hereditary disorders 
start early in life,recurrent in nature and may 
have positive family history. Acquired disor-
ders occur at any age, have an underlying 
predisposing cause. History of medications 
should be noted. 
 
MATERIALS AND METHODS: 
This study was carried out in clinical pathol-
ogy laboratory, department of pathol-
ogy,Coimbatore.A total of 100 cases from all 
age groups of both genders with various 
bleeding disorders from january 2011 to june 
2011 were selected and investigations car-
ried out by standard procedures.In each 
case a detailed history including 
age,sex,personal and family history were 
taken.  
 
Inclusion criteria: 
Clinical presentations of bleeding disorders 
like sspetechiae,ecchymosis,bleeding from 
oral,nasal,gastrointestinal,genitourinary 
tract,hemarthrosis , spontaneous soft tissue 
intramuscular hemorrhage and sudden 
bleeding from multiple sites.H/O of antico-
agulants administration. 

laboratory investigations 
1.Bleeding time 2.Prothrombin time and 
controls 3.Activated partial throm-
boplastin time and controls 4.Platelet 
count 
 
OBSERVATION: 
Age distribution of patients -among 
100 cases 3 cases are infants ,17 cases 
belong to 1-14 years and 80 cases be-
long to >14years. 

 
 
 
 
 
 
 
 
 

              Age Distribution 
Sex distribution 
Among 100 cases 68 cases were males 
and 32 cases were females. 
 

 
 
 
 
 
 
 
 
 
 
 

                 Sex Distribution 
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            Acquired bleeding disorders 
Fig (2). Acquired bleeding disorders. X- 
axis showing number of cases & Y -axis 
showing normal & prolonged PT & APTT 
in various disorders. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Hereditary bleeding disorders 
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Fig (3). Hereditary bleeding disorders. X- 
axis showing number of cases & Y -axis 
showing normal & prolonged PT & APTT in 
various bleeding disorders. 
Discussion Abnormal PT and PTT – 
causes2 

Prolonged PT alone observed in F VII defi-
ciency,warfarin ingestion,liver dysfunc-
tion,vit K deficiency,DIC, lupus anticoagu-
lant.Prolonged APTT alone observed in 
heparin,FXII,FXI,FIX,VIII,X,V,II defi-
ciency,lupus anticoagulant,specific inhibitor
(FVIIIinhibitors),warfarin,liver dysfunc-
tion,DIC. PT,APTT both prolonged in defi-
ciency of common pathway factors fibrino-
gen,prothrombin,F VorF X ,  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

or multiple factor deficiencies. 
 
Disorders with normal screening tests 

Mild clotting factor deficiency/Mild Platelet func-
tional defects3 

 
Simple purpura 

 
Senile purpura 

 
Henoch schonlein purpura 

 
Scurvy 

 
Hereditary hemorrhagic telengiectasia 
Mild Von Willebrands Disease 
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Most common hereditary bleeding disorder, 
affecting 1-2% 4of population. It prolongs 
bleeding time, APTT.In our study 1 case 
with vWD disease shows prolonged bleed-
ing time and APTT. Hemophilia Hemophilia 
is an X-linked inherited bleeding disorder 
transmitted from female carriers to their 
male children. Laboratory findings include a 
markedly prolonged PTT (>100 seconds)5 
and a decreased factor VIII or IX activity. 
Other screening tests (PT, platelet count 
and bleeding time) should be normal. In our 
study 6 cases of hemoplilia showed pro-
longed APTT. VII Factor deficiency-one 
case showed prolonged PT with normal 
APTT,Bleeding time . 6 cases showed ab-
normal and 4 cases showed normal coagu-
lation profile with bleeding manifestations 
without any clinical disorders.they may be 
due to other factor deficiency.normal profile 
maybe due to mild deficiency. 
Used to determine if etiology of prolonged 
PT or PTT is due to a factor deficiency or an 
inhibitor8 .Laboratory should be notified of 
presence of therapeutic anticoagulant. 
Prolonged PTT becomes normal after mix-
ing study and stays normal after 2 hours: 
indicates factor deficiency; perform assays 
for factors VIII, IX, XI and XII; if PT also pro-
longed, consider assays for common path-
way factors 
Prolonged PTT remains prolonged after mix-
ing study: indicates inhibitor; most common 
is lupus anticoagulant; also therapeutic anti-
coagulant; rarely due to inhibitors to factors 
IX, XI or XII. 
Prolonged PTT becomes normal after mix-
ing study but prolonged after 1-2 hour incu-
bation: indicates factor VIII inhibitor, rarely 
factor V inhibitor Acquired Defects of Sec-
ondary Hemostasis WARFARINTherapeu-
tic anticoagulant to prevent thromboem-
bolism by impairing regeneration of active 
vitamin K .Therapeutic warfarin or Vitamin K 
deficiency cause decreased activity of these 
proteins,  

which prolongs the PT.APTT may be 
normal if low warfarin levels.Takes 4-5 
days for complete therapeutic effect due 
to long half-life of factors II and 
X.Therapeutic effect is measured by INR 
- goal is often INR between 2 and 35.In 
our study 24 patients were on warfarin 
with 16 cases showing prolonged PT &8 
cases showing normal PT. 
Also called unfractionated hepa-
rin.Works by markedly enhancing activ-
ity of antithrombin, which inhibits acti-
vated factors II, IX, X, XI, XII, kallik-
rein .heparin is administered to raise 
APTT to 1.5-2 times the patients pre-
heparin APTT. 
Has more predictable anticoagulant ef-
fect than standard heparin does not sub-
stantially prolong PT and PTT.Unlike 
regular heparin, does not inhibit throm-
bin or factor I. 
In our study20 cases were on heparin 
who showed prolonged APTT.2cases 
showed increased bleeding time and de-
creased platelet count 
Venous and arterial thrombosis embo-
lism are common medical disor-
ders.although risk factors like athero-
sclerotic vascular disease,congestive 
heart failure,malignancy,immobility pre-
dispose patients to thrombosis,specific 
coagulation defects have not been iden-
tified in most patients with thromboem-
bolism. 
 
Liver disorders: 
Prothrombin time is commonly increased 
in liver diseases . Factor VII has the 
greatest influence on the prothrombin 
time6. Fall of factor VII which has short-
est half life (6 hours) has bad prognosis. 
As the liver function worsens, theAPTT 
may become abnormal, the reason be-
ing that factors IX, XI and XII and fibrin 
stabilizing factors are also  
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produced by the liver.some degree of vit K 
deficiency may be seen.In our study 20 
cases of liver diseases , 20cases showed 
prolonged PT,8 cases showed normal 
APTT ,12 cases showed prolonged APTT.6 
cases showing decreased platelet count. 
 
VITAMIN K DEFICIENCY: 
The most common circumstance in which 
vitamin K deficiency leads to bleeding is 
hemorrhagic disease of the newborn. Be-
cause of rapid fall in F VII and protein c,mild 
vit K deficiency may have prolonged PT, nor-
mal APTT5.later ,as the levels of factors 
fall,the PTT also will become prolonged.In 
our study 12 cases with vit K deficiency all 
showed prolonged PT,4 caes showed nor-
mal APTT, 8 cases showed prolonged 
APTT. DISEMINATED INTRA VASCULAR 
COAGULATION: 
In DIC petechiae, purpura, and oozing from 
wounds and venipuncture sites may develop. 
Microvascular and large vessel thrombosis 
may occur. The platelet count is typically de-
creased due to consumption and platelet de-
struction. The PT and PTT are prolonged 
from depletion of factors V, VIII, IX, and XI. 
Fibrinogen is decreased. Fibrin degradation 
products and the D-dimer assay are in-
creased6.In our study 12 cases with DIC all 
showed prolonged PT ,APTT with decreased 
platelet count and increased bleeding time. 
Circulating inhibitors such as heparin and the 
lupus anticoagulant (antiphospholipid anti-
body) often lead to abnormalities in screen-
ing coagulation laboratory values. These 
cause a prolonged PTT which is not cor-
rected with 1:1 dilution with normal plasma 
(the PTT mixing study). If the patient has a 
factor deficiency such as hemophilia, adding 
normal plasma to the patient's plasma, will 
partially correct the factor deficiency and the 
PTT will normalize. If the PTT does not nor-
malize by adding normal plasma, this implies 
that an anticoagulant is present in the pa-
tient's plasma 

Conclusion: 
Among the 100 cases studied 82cases 
were due to acquired bleeding disorder, 
In remaining 18 cases 8 were due to 
congenital bleeding disorder and 10 
cases of unknown etiology with abnor-
mal coagulation profile which may be 
due to other factor deficiency.This can-
not be diagnosed only using short 
screening tests.Hence further factor 
assay is required.However owing to 
cost factor, the factor assay analysis 
can be limited to certain selected factor 
by the application of mixing studies. 
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