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Abstract 
We report a case of a young male patient suffering from congenital Anti- 
Thrombin III (AT III) deficiency, presented with four major thrombotic 
events. These events were acute coronary syndrome (Non-ST elevation myo-
cardial infarction), cerebral infarction, peripheral acute upper limb (UL) ische- 
mia and bilateral extensive deep venous thrombosis. The latter two developed 
despite that the patient was receiving full anticoagulation therapy. His Inter-
national normalized ratio (INR) was 2.5. Eventually, the patient developed 
pulmonary embolism and died. He had a prominent family history of throm-
botic events. Screening for AT III deficiency in young patients with throm-
botic event (thrombophilia) is essential especially those having family history 
of the latter. This is justified as thrombotic events may occur in up to 80% of 
these patients. Our patient with 4 major thrombotic events ending in fatality 
in less than 1 month deserves the nomenclature. 
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1. Background  

Since Virchow had described his triad in 1856, the three major factors responsi-
ble for venous thrombosis are endothelial injury, venous stasis and a hypercoa-
gulable condition [1]. Attempts at early identification and treatment of venous 
thrombotic event (VTE) are aiming to better life quality as well as survival out-
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come. Thrombotic events may occur in 30% to 80% in AT III deficiency patients 
[2]. 

2. Case Presentation 

A 26 years old, apparently healthy male presented to our emergency with acute 
onset of left sided weakness associated with transient episode of loss of con-
sciousness. No history of headache, vomiting, fever, convulsions or head trauma 
prior to onset. Initial computed tomography (CT) brain imaging revealed no 
apparent abnormalities. 

One day after admission, he started to complain of a severe agonizing pain in 
the right upper limb which was not investigated. Two days following admission, 
a follow-up CT of the brain revealed a right fronto-tempero-parietal cerebral in-
farction (Figure 1). Subsequent Magnetic resonance imaging (MRI) confirmed 
the diagnosis & Magnetic resonance angiography (MRA) was done and revealed 
right Middle cerebral artery (MCA) occlusion.  

He was clinically reassessed: History taking revealed that he was chronic heavy 
smoker (Smoking index 1200) 60 cigarettes/day for 20 years, Right handed, on 
multiple substance abuse: Tramadol, cannabis, alcohol. There was no History of 
hypertension, diabetes mellitus or rheumatic heart diseases.  

The patient was still persistently complaining of severe progressive agonizing 
right Upper limb pain. 

His family history was positive for thromboembolic events from his paternal 
side. His elder brother died of acute cerebrovascular stroke (CVS) at the age of  

 

 
Figure 1. CT Brain: Right middle cerebral artery ischemic infarct. 
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22 yrs. His elder sister died of post-partum pulmonary embolism (PE) at the age 
of 20 yrs. His younger sister suffered from post-partum sagittal sinus thrombosis 
at the age of 18 yrs. His father used to suffer of recurrent DVTs & one episode of 
mesenteric vascular occlusion (MVO). One of his aunts died of post-partum PE 
& the other one experienced 2 episodes of post-partum DVT. 

Examination showed an average built patient with low grade fever; tempera-
ture (37.5˚C) and respiratory rate was 25 breaths/min and left radial pulse was 
regular with a rate of 92. The Right UL pulsations were absent (radial, ulnar, 
brachial, axillary and Subclavian arteries). Other peripheral pulsations were 
adequately felt. Blood pressure measured from Left side was 120/80 mmHg. 

The patient had left sided hemiparesis grade 0 both in upper & lower limb. 
There were facial asymmetry on the left side, Lt sided hyposthesia and slurred 
speech despite good formulation. The patient had severe Right UL tenderness, 
coldness and pallor. 

Laboratory work was normal, except for mildly elevated ESR 25, The Creati-
nine kinase level was 2935 U/L (Normal 55 - 170 units/L). Creatinine kinase MB 
fraction was 41.5 ng/ml (Normal 0 - 3 ng/ml). Cardiac Troponin level was 0.16 
ng/ml. 

ECG showed Sinus rhythm with frequent premature beats, intraventricular 
conduction delay, Left anterior fascicular block and T-wave inversion in Leads I 
and aVL. Chest X-Ray showed Cardiomegaly and increased bronchovascular 
markings. Echocardiography showed akinetic apex (anterior wall, anterior sep-
tum), left apical thrombus and EF 35% with normal appearance of left atrium 
(Figure 2). Right UL duplex revealed thrombosis of arterial system from origin 
of the brachial artery till the end of radial artery, Patent ulnar artery with no 
blood flow and extensive DVT. At this point the patient was felt to have a major 
coagulopathy with events affecting brain heart and upper limb that compelled us 
to start full anticoagulation with LMWH. 

Advanced thrombophilia testing revealed Anti-thrombin III to be deficient. 
It’s percentage was 53 (NL: 83% - 111.0%). Methyl-tetrahydrofolatereductase 
(MTHFR) gene showed mutation of homozygous type. The serum homocystiene 
was higher than normal 16.40 (NL: 5.08 - 15.39 µml/L). The anti-nuclear antibo-
dies, Anticardiolipin, Protein C, Protein S, Factor V Leiden &Prothrombin 
(PTN) genes did not show any abnormalities. Lupus Anticoagulant was positive 
with a mean patient control ratio of 129.8 (normal range: 34.0 - 40.0). 

On the 12th day of admission, Fogarty’s Catheter thrombectomy was done 
twice for the right UL ischemia. The following day, another two trials were done. 
Despite being on therapeutic LMWH, all these trials of thrombectomy failed and 
above elbow amputation was undertaken after appearance of line of demarcation 
about 1 week later. 

Full anticoagulant therapy was continued with LMWH overlapping oral anti-
coagulants, dual antiplatelets and vitamins (Vitamin B complex & large dose 
folic acid). Patient started to regain power with improvement regarding dysarth-
ria & facial weakness. Amputation stump was healing. Follow up Trans-cranial 
Doppler (TCD) and CT angiography showed that MCA starts to recanalize. 
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Figure 2. Echo-Heart: Left apical thrombus. 

 
While on oral warfarin therapy, and despite that INR was in the therapeutic 

level, the patient started complaining of pain in the left LL. Venous duplex re-
vealed bilateral acute extensive DVT in common iliac veins. In addition, 
sub-acute thrombi were detected at the level of common iliac vein, external iliac 
vein, common femoral vein and superficial femoral vein, on top of chronic 
thrombosis detected at the level of the popliteal vein. 

3. Outcome 

The patient died two weeks later suddenly with futile CPR although therapeutic 
INR was reached. Our patient with 4 major thrombotic events most probably 
died from extensive pulmonary embolism.  

4. Discussion 

Anti-thrombin is a natural inhibitor of thrombin as well as of Factors Xa, IXa, 
XIIa and kallikrien [3]. Congenital anti-thrombin deficiency is a rare autosomal 
dominant hereditary disorder [4]. The incidence of congenital AT III deficiency 
ranged from 1/2000 to 1/20,000. [2] [5] [6]. Egeberg was the first to report that 
quantitative deficiency of anti-thrombin III (AT-III) is associated with increased 
risk of thrombosis [7]. 

Congenital AT-III abnormality is classified into two types; Type I that hasa 
reduced level of functional AT (due to decreased synthesis or increased turnover 
or both) and type II that is functionally defective. The latter type has underlying 
3 subtypes depending on which part of the molecule is functionally defective [8] 
[9]. Our patient had type I abnormality. 

The gene for Anti-thrombin III is located on Chromosome 1q. Familial AT-III 
deficiency probably confers a higher risk of thrombosis than Protein C or Pro-
tein S deficiencies [10]. The chance of finding AT III deficiency is increased if 
there is a history of familial or recurrent venous thrombosis [11]. In addition, 
many symptomatic patients simultaneously carry more than one genetic risk 
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factor. In our case, both the patient and his sister had AT III deficiency and 
MTHFR mutation supporting that thrombophilia represents a polygenic rather 
than a monogenic clinical phenotype [12]. 

Homozygous anti-thrombin deficiency is incompatible with life. In hetero-
zygous AT III deficiency, about 50% of asymptomatic family members develop 
the first thrombotic event before age of 25 years [13]. Thrombosis is uncommon 
in infancy and childhood, but the incidence rises sharply between 15 and 30 
years of age [2] [14]. A 50% probability for the first thromboembolic event was 
reached at the age of 21 years in AT III deficiency patients. The most common 
site of the first thrombotic event was pulmonary embolism with or without deep 
vein thrombosis. [14].  

Most patients with arterial stroke have predisposing risk factors as diabetes, 
hypertension, hyperlipidemia, smoking or valvular heart disease. When such risk 
factors are absent, one should suspect hypercoagulable disorders [21]. While 
hyperhomocystenemia carry a moderate risk for arterial stroke [22]. However a 
higher prevalence of AT III deficiencies in ischemic stroke up to 23% has also 
been reported [23].  

The major clinical manifestations of AT III deficiency are young age at onset, 
idiopathic thrombosis, family history, and recurrent venous thrombo-embolism 
[15]. Although, previous studies have suggested that hyper-coagulation is the 
major cause of only a minority (1% to 4%) of all ischemic strokes [16] [17], it 
may be relevant in the pathogenesis of strokes in young patients [18] [19] [20]. 
Nevertheless, arterial thrombosis is not typical of AT deficiency it does occur 
and in our patient harboring a second thrombophilic defect with MTHFR gene 
mutation might have affected the presenting phenotype. 

The most common form of genetic hyperhomocysteinemia results from mu-
tation of MTHFR gene with reduced enzymatic activity [24]. Hyperhomocystei-
nemia—even if mild—is an independent risk factor for VTE [25] [26]. Inherited 
hyperhomocysteinemia can be further exaggerated by deficiencies in vitamins 
B6, B12, and folic acid [27]. Hyperhomocysteinemia is typically managed with 
vitamin B6, folic acid, and vitamin B12 supplementation and trimethylglycine 
(TMG) or betaine [28]. Taurine supplementation also has been found to reduce 
homocysteine levels [29].  

From a clinical standpoint, our patient’s clinical presentation could have been 
explained as a cardioembolicmanifestations of myocardial infarct in a patient 
with substance abuse if it were not for the DVT. One could argue that low levels 
of antithrombin could have resulted from acute thrombosis or heparin therapy. 
However the strong family history and the extensive DVT complicating the clin-
ical scenario point out to the underlying hereditary coagulopathy. 

Although after a search in the literature we did not find the term catastrophic 
AT deficiency similar to the catastrophic Antiphospholipid syndrome, we did 
found a case of a catastrophic secondary antiphospholipid syndrome with AT 
deficiency in a 38 year old woman with SLE [32]. Our patient with 4 major 
thrombotic events ending in fatality in less than 1 month deserves the nomen-
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clature. 
He had developed DVT of lower limbs inspite of warfarin therapy with thera-

peutic INR. Was the INR falsely prolonged by LA which was positive in our pa-
tient or was the patient adequately anticoagulated with warfarin nevertheless 
developed DVT is a point that could not be settled.  

We planned to repeat the Antithrombin level assessment after 3 months since 
it was done in the acute stage, which could affect the level. In the acute stage, 
nothing can be offered to solve this problem except to perform the test during 
the acute event. If normal, it basically excludes the diagnosis, and if low, in the 
setting of acute thrombosis, it should be repeated later after the acute event, 
when patient is off heparin to confirm the diagnosis. 

Treatment of acute venous thromboembolism consists of unfractionated he-
parin or LMWH followed by warfarin anticoagulation for 3-6 months. Warfarin 
can be started within the first 24 hours. Heparin or LMWH is continued for at 
least five days and until the prothrombin time has been in the therapeutic range 
(INR of 2.0 to 3.0) for at least 24 hours [30]. According to ACCP(American col-
lege of chest physician) guidelines, first episode of VTE and documented AT-III 
deficiency or homocystinemia, needs either anticoagulation for 6 - 12 months 
(Grade 1A) or indefinite anticoagulation (Grade 2C) [31].  

In certain situations of severe thrombosis inspite of adequate anticoagulation, 
replacement therapy with AT becomes indicated or argatroban which is a direct 
thrombin inhibitor bypassing antithrombin. Unfortunately both drugs were not 
available in Egyptian market at the time of presentation. Not only availability is 
an issue, but also probably cost would have been a major obstacle for use in go-
vernmental hospital in low-middle income country with limited resources. 

5. Learning Points 

 Early adequate screening of thrombophilia when suspected as well as to family 
members of affected high-risk patients could save lives and minimize morbid-
ity. 

 Never neglect even a minor complaint in a thrombophilic patient (particularly 
combined genetic defects) for early detection of VTE and avoidance of com-
plication. 

 Genetic analysis of high-risk families to allow early detection. 
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