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ABSTRACT: 
A 53 year old female who was maintained on long-term 
warfarin therapy due to history of pulmonary 
embolism, repeatedly presents with an abnormally 
prolonged Prothrombin Time (PT) and Activated 
Partial Thromboplastin Time (APTT). After many 
asymptomatic episodes were corrected with Vitamin K 
therapy to temporarily reverse the effects of the 
warfarin, the cause of the apparent coagulopathy was 
further investigated. Factor Activity Assays of the 
common pathway factors II, IX, and X all revealed 
critically low values; below the threshold even a loading 
dose of warfarin is typically capable of eliciting. The 
patient tested strongly positive for Tissue 
Transglutaminase IgA, which is highly suggestive of a 
gluten-sensitive enteropathy. One effect of this 
condition is malabsorption due to flattened intestinal 
villi.1 The patient was determined to have an acquired 
vitamin K deficiency secondary to gluten-sensitive 
enteropathy. Her condition was exacerbated by the 
long-term warfarin therapy, resulting in the prolonged 
PT and PTT. The patient was treated with vitamin K 
therapy, which reversed the deficiency and corrected her 
abnormal coagulation results. 
 
INDEX TERMS: Warfarin, International normalized 
ratio, Prothrombin time, Gluten sensitive enteropathy, 
Vitamin K deficiency. 
 
ABBREVIATIONS: PT- prothrombin time, APTT- 
activated partial thromboplastin time, INR- 
international normalized ratio, CD- celiac disease 
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In February 2010, a 53-year old female patient with a 
history of pulmonary embolism presented for a routine 
prothrombin time (PT) and international normalized 
ratio (INR) to monitor long-term warfarin therapy as a 
result of a pulmonary embolism. The initial PT result 
was prolonged at 64 seconds (normal reference range is 
11.1-14.7 seconds, Table 1) and the INR was 7.0, 
which is well outside the therapeutic range of 2.0-3.5.2 
Over the next week, the INR remained excessively 
prolonged, but she was asymptomatic. Vitamin K 
therapy normalized the patient’s INR within the 
therapeutic range. In June 2010, she presented with a 
second asymptomatic INR prolongation, over a two day 
period (Table 1). At this time, the activated partial 
thromboplastin time (APTT) was also markedly 
prolonged but it was corrected when mixed 1:1 with 
normal control plasma (Table 1), even following a one 
hour incubation at 37°C (Table 1). These results 
suggested a clotting factor deficiency and ruled out the 
presence of a weak or time-dependent inhibitor such as 
a factor VIII inhibitor or a lupus anticoagulant. The 
patient was again given vitamin K, which normalized 
the INR to 1.4. 
 
Six months later, the patient was admitted to the 
hospital with a gastrointestinal bleed, hematuria and an 
abnormally prolonged PT with an INR of 9.4. Two 
units of fresh frozen plasma were transfused, and her 
INR normalized within the therapeutic range. In March 
2011, she presented with excessively prolonged 
coagulation results despite being asymptomatic (Table 
1). She was admitted to the hospital for closer 
monitoring with a diagnosis of ‘elevated risk of bleed’. 
PT and APTT mixing studies showed a correction 
when patient plasma was mixed 1:1 with normal 
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control plasma (Table 1), which is consistent with a 
factor deficiency. In light of the patient’s low 
hemoglobin and hematocrit (8.5 g/dl and 25.5%, 
respectively); she was transfused with two units type-
specific packed red blood cells, and two units of fresh 
frozen plasma. This increased the hemoglobin to 12 
g/dl and hematocrit to 36.2% and normalized the 
patient’s PT time over the next 24 hours. The APTT 
time also dropped significantly by the next day but it 
was still elevated at 61seconds. 
  
Table 1. Laboratory Data 
  
 Variable  Reference Ranges Patient Patient 
 (units) result result 
  June, 2010 March, 2011 
  
PT * 11.1-14.7 sec Day 1: 80.7 93.3 
  Day 2: 61  
APTT * 20.9-35.3 sec Day 1: 94.9 138.6 
  Day 2: 110.1 
Therapeutic INR[2] 2-3.5 Day 1: 9.4 13 
  Day 2: 6.6 
APTT 1:1 mix* 20.9-35.3 sec Day 2: 33.5 32.5 
APTT    20.9-35.3 sec 104 118.2 
1 hr @ 37OC* 
APTT 1:1 mix,  20.9-35.3 sec 
1 hr @37OC*    34.9 32.3 
PT 1:1 mix* 11.1-14.7 sec  14.9 
dRVVT [3] 33-44 sec  91 
dRVVT 1:1 mix [3] 33-44 sec  39 
Factor II activity [14] 50-150 %  < 5 
Factor VIII activity [14] 50-150 %  138 
Factor IX activity [14] 50-150 %  3 
Factor X activity [14] 50-150 %  < 7 
  
* Reference ranges were calculated at Glens Falls Hospital from a group of 

healthy adults. Reference ranges are affected by many variables, including 
the patient population and laboratory methods used and therefore may vary 
from institution to institution.  

 
The patient’s results to this point were consistent with a 
deficiency in one of the common pathway factors and 
therefore to investigate this further, a Dilute Russell’s 
Viper Venom Time (dRVVT) was ordered. Russell 
Viper venom activates factor X and factor V, thus 
initiating the clotting cascade through direct activation 
of the common pathway. The test is very sensitive to 
inhibitors of the prothrombinase complex and a 
dRVVT mixing study (patient plasma 1:1 normal 
plasma) may be used to differentiate between 
deficiencies of factors X, V, II or fibrinogen and the 
presence of inhibitors.3 The patient’s initial dRVVT 
time was prolonged but was reversed to within the 

normal range upon mixing 1:1 with normal control 
plasma (Table 1). Although these results are indicative 
of a common pathway factor deficiency, the results of 
individual factor activity assays ruled out this possibility 
as critically low levels were found for the common 
pathway factors II and X, and also for factor IX, an 
intrinsic pathway factor (Table 1). Given that factors II, 
X, IX (all found to be critically low in this patient) and 
VII (the activity of which was not tested in this patient) 
are dependent upon vitamin K for functional activation 
in the liver, a deficiency in vitamin K was suspected 
 
Vitamin K is absorbed from the diet in the small 
intestines and is required in its reduced form as a 
cofactor for γ-glutamyl-carboxylase to convert inactive 
factors II, VII, IX, and X to the functionally 
carboxylated active forms necessary for coagulation. 
Warfarin exerts its anticoagulant effects by inhibiting 
hepatic vitamin K epoxide reductase (VKOR), which 
prevents the recycling and activation of vitamin K and 
thus decreases the amount of functional clotting 
factors.4 Although vitamin K-dependent factors are 
notably affected by warfarin, their activity is not 
typically compromised to the degree observed in this 
patient.2 A study of the effects of 10mg loading doses of 
warfarin conducted by Harrison et al showed that 36 
hours post-dose, the factor activity levels were well 
above the patient described in this case.5 A loading dose 
is a larger dose given to a patient just beginning therapy; 
this dose is gradually lessened until a dose is found that 
will maintain a therapeutic INR level. The average 
factor II activity level in the patients receiving a loading 
dose was reported to be 74%, which is considerably 
higher than the <5% observed for our patient on 
maintenance therapy. Moreover, while only about one 
third of patients who received a loading dose of warfarin 
had INR values of greater than 3.0 at 60 hours post 
dose,5 the patient described here had INR values 
upwards to 13 despite being asymptomatic.  
 
One last test in the investigation into this patient’s 
apparent coagulopathy was a Tissue Transglutaminase 
IgA Antibody screen, or tTG IgA. The tTG IgA test 
utilizes the enzyme-linked immunosorbent assay 
(ELISA) method, and is both very sensitive and very 
specific for antibodies to tissue transglutaminase, a 
pathological marker of gluten-sensitive enteropathy.1 
tTG is a ubiquitous calcium-dependent enzyme 
important in crosslinking extracellular matrix proteins 
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to stabilize damaged tissue. It appears to play an 
important role in gluten-sensitive enteropathies such as 
celiac disease by forming a cross-linked complex with 
the wheat protein, gliadin.1 The tTG-gliadin complex 
stimulates a T cell-mediated immune response with an 
autoimmune component in susceptible individuals. 
This immune response causes direct damage to the 
intestinal villi causing them to become flattened. 
Depending on the severity of the disease there can be a 
range of intestinal malabsorption symptoms such as 
diarrhea, vomiting, abdominal pain, bloating, as well as 
extra-intestinal symptoms including iron-deficiency 
anemia, unexplained folic acid deficiency and a 
hemorrhagic syndrome caused by vitamin K deficiency.1 
The patient’s tTG IgA result was strongly positive, 
which indicated that she had an underlying gluten-
sensitive enteropathy.6  
 
When all of these test results were considered, it was 
determined that this patient’s excessively prolonged 
PT/INR and APTT results were due to an acquired 
vitamin K deficiency secondary to gluten-sensitive 
enteropathy. The warfarin regimen this patient was 
maintained on following a pulmonary embolism 
exacerbated the deficiency, causing an increased 
sensitivity to the anticoagulant, hence the excessively 
prolonged coagulation test results. Mild vitamin K 
deficiency is reported to be common in patients with 
chronic gastrointestinal disorders7 and although 
bleeding due to malabsorption of vitamin K in patients 
with celiac disease occurs rarely, it has been reported in 
the literature since the 1970’s.8 A study conducted by 
Cavallaro et al., found that 18.5% of untreated celiac 
patients had a prolonged PT.9 Moreover, the prolonged 
PT was significantly related to all of the markers of 
severe malabsorption including anemia and abnormal 
iron proteins.9  
 
It is not uncommon for patients taking warfarin to 
present asymptomatically with excessive prolongation of 
their INR values.10 It has been reported that more than 
11% of patients receiving warfarin for one year will 
have an INR value greater than the target range.11 
Changes in the dose increment of warfarin, fluxes in 
dietary vitamin K intake, polymorphisms in the genes 
that encode the hepatic CYP2CP enzyme which 
metabolizes warfarin and vitamin K epoxide reductase, 
as well as the addition of unrelated medications that 
interact with warfarin, may contribute to asymptomatic 

increases in PT/INR in patients on long-term warfarin 
therapy.12 It is entirely possible that one or more of 
these factors contributed to the asymptomatic 
fluctuations in PT/INR observed in this patient, which 
were further aggravated by her underlying vitamin K 
deficiency. Low-dose therapy with vitamin K is effective 
in controlling asymptomatic PT prolongation10,13 and 
was used successfully with this patient to bring the INR 
back into the therapeutic range and correct her 
underlying deficiency. 
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