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Abstract 9 

This case report presents a Belgian Shepherd Malinois dog affected by Hemophilia A recognized at the 10 

age of seven months. The clinical follow-up including all the diagnostic procedures leading to the final 11 

diagnosis and the course of this disorder are presented.  12 

This is a typical proband case demonstrating the appearance of this genetic disease in a breed never 13 

involved by this coagulation disorder so far documented that started an intensive and laborious plan to 14 

reduce the incidence of Hemophilia A and the further appearance of new cases.  15 

 16 
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 19 

1. Introduction 20 

Hemophilia A is the most common and usually severe inherited canine coagulopathy. Diagnosis is 21 

based upon documenting a combination of prolonged aPTT (activated Partial Thromboplastin Time) 22 

and a selective reduction in factor VIII (FVIII) activity and/or concentration. Hemophilia A is an 23 

inherited X-linked recessive disorder recognized in several breeds of dogs, predominantly affecting 24 
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males with females as carriers. Females may be homozygous (normal), heterozygous (carriers) or 25 

rarely, homozygous (recessive). New mutations can occur in which the defect appears in families 26 

without a history of the disease (Brooks, 2010, Barr and McMichael, 2012, Mischke, 2012). 27 

The clinical severity of hemophilia A is generally dependent on both the magnitude of the deficiency of 28 

FVIII and the exposure to trauma. Animals affected can be classified as mild (FVIII 5-25%): with a 29 

low bleeding tendency; moderate (FVIII 2-5%): may suffer hemorrhagic problem to minor trauma; 30 

severe (FVIII< 2%): tend to have spontaneous hemorrhagic episodes (Brooks, 2010, Barr and 31 

McMichael, 2012, Mischke, 2012).  32 

In this report, a case of Hemophilia A is demonstrated in a breed of dog never reported affected (Lubas 33 

et al., 2011). Further investigation confirmed other littermates with a reduction of FVIII activity (Lubas 34 

et al., 2012). 35 

A young dog, male (nickname: GML), Belgian Shepherd Malinois (BSM), born May 5
th

, 2010 (8 36 

months old), was referred to our Veterinary Teaching Hospital with a two months history of carpal 37 

swelling and occasional mild signs of bleeding from the mouth during deciduous teeth loss. The 38 

referring practitioner performed a laboratory work-up including complete blood count (CBC), 39 

coagulation profile and a two-view radiology of the carpus. The only remarkable and significant data 40 

obtained was a slight prolongation of the activated Partial Thromboplastin Time (aPTT = 15.2 sec, 41 

reference interval {RI};8.6-12.8). In addition, several coagulation factors (II, V, VII, VIII, IX, X, XI, 42 

and XII) were investigated, FVIII was clearly decreased (13%, RI 50-135) and FIX was mild reduced 43 

(53% RI 55-110). A tentative diagnosis of Hemophilia A was postulated at the age of 7 months. 44 

During the referral exam, the owner who was a small stock breeder, reported that GML was co- 45 

inhabiting with three other adult dogs of the same breed. About 15 days before the referral visit, GML 46 

was involved in a fight with one of the dogs. He suffered a slow healing bite wound injury on the left 47 

shoulder with sero-hemorrhagic effusion in the subcutaneous space. The wound was treated locally 48 
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with antiseptic solution and a combination of amoxicillin-clavulanate (about 12 mg/kg bid) per os. The 49 

physical exam was otherwise unremarkable with a healthy growing dog weighing 24 kgs at 8 months of 50 

age. The only notable finding was a large swelling on the left shoulder, which upon palpation felt hard, 51 

cold and painless appearing to be formed by two bumps of about 4 cm in diameter. Diagnostics 52 

including CBC, serum biochemical profile, urinalysis, coagulation profile as well as the quantification 53 

of FVIII and vWF (von Willebrand factor) was carried out. The biochemical results showed only a 54 

slight increase in C-Reactive protein (0.70 mg/dl, RI 0-0.30), which was most probably due to chronic 55 

inflammation. The coagulation profile showed a slight increase of aPTT (19.8 sec, RI 9-18). A new 56 

FVIII activity testing performed at a different laboratory from the previous one, showed a clear 57 

reduction (6%, RI 70-135), while the vWF assay was within the normal range (108%, RI 55-150). A 58 

final diagnosis of hemophilia A was concluded. 59 

The referring veterinarian did a precautionary follow-up to check for the appearance of any new bumps 60 

or other abnormalities including bleeding. GML followed a regular vaccination and endo-ectoparasite 61 

prevention protocol. Until the age of 12 months, GML was very active until he showed right rear leg 62 

lameness with a swelling due to a hematoma in the inguinal region causing compression of the femoral 63 

nerve (Fig. 1). An ultrasonography revealed a large capsulated hematoma in the muscle namely a myo-64 

hematoma. GML was initially treated conservatively with a pain reliever, tramadol HCl 3 mg/kg bid 65 

per os with a later addition of tranexamic acid at 15 mg/kg bid per os. Two weeks later, GML presented 66 

a swelling in the tibio-tarsal joint (Fig. 2) with the enlargement of quadriceps muscles extending 67 

progressively to the entire leg. Further laboratory tests were performed which documented signs of 68 

inflammation including neutrophilia (10.5 x 10
9
/L, RI 3.0-8.8), hyperfibrinogenemia (869 mg/dL, RI 69 

150-550), elevated C-reactive protein 2.54 mg/dL, and prolonged aPTT 14.6 sec, (RI 8.6-12.8). 70 

Ultrasonography revealed a diffuse imbibition of muscles and surrounding tissue of the joint involved. 71 

GML was administered with 3 fresh frozen plasma (FFP) bags of about 150 ml each as an emergency 72 
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and initial treatment. During the last infusion of FFP, GML had a diffuse urticarial reaction and so the 73 

transfusion was discontinued and large dose of dexamethasone was given intravenously (1 mg/kg). 74 

Lameness and the hematomas resolved slowly in a period of about three weeks while on a conservative 75 

therapy per os with amoxicillin-clavulanate (12 mg/kg bid), low dosage of prednisone (0.8 mg/kg sid) 76 

which was slowly tapered down over 3 weeks and desmopressin (0.3 mcg/kg bid). 77 

At the age of 17 months, there was a slight change in GML’s behavior. He was more aggressive 78 

towards the dogs he was co-inhabiting with and lacked prompt recognition of the owner and her 79 

commands. During the following months, GML presented hematomas in the neck, trunk and rear part 80 

of the mouth. These episodes were treated with the same treatment as before including desmopressin, 81 

broad-spectrum antibiotics, and tranexamic acid. In one of these recurrent episodes, another FFP 82 

transfusion (two bags of 125 ml each) was administered. Before administering the FFP transfusion, a 83 

sensitivity test was performed subcutaneously to prevent any allergic reaction. The result was negative. 84 

The episodes of aggressiveness worsened and the owner found difficult to manage GML because he 85 

was aggressive towards anybody approaching him including the familiar veterinarian providing care. 86 

At the age of 22 months (February 2
nd

, 2012) GML was euthanized due to his clinical situation. The 87 

body for autopsy was not available. 88 

The discovery of the proband for Hemophilia A in the BSM breed was a surprise for the breeders 89 

involved. Initially, most breeders deliberately ignored the occurrence of this genetic disease. A 90 

screening using the assay concentration of FVIII confirmed a genetic involvement of few families. 91 

Thanks to few cooperative breeders, a web site where all the information regarding this disease in 92 

BSMs is available nowadays (www.malinemo.net). Further investigation conducted in the littermates 93 

of GML disclosed that among 12 puppies delivered including the proband, there were 6 males and 6 94 

females. Unfortunately, only three dogs were tested for the amount of FVIII activity (at the same 95 

laboratory). Two males (RSL and NOS, nicknames) resulted both with FVIII of 13% and one female 96 
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(QUN, nickname) resulted with FVIII of 39%. These data suggested mild disease in the males and the 97 

carrier status in the female. In addition, their mother was also a carrier (36% of FVIII). Unfortunately, 98 

we do not have any information regarding the clinical situation of GML’s male siblings because 99 

breeders hesitate to disclose such information.  100 

Regarding this single case of hemophilia A, there are two interesting findings: 101 

GML’s FVIII activity values were determined twice (at different laboratories) and found to be in the 102 

mild disease range (13% and 6%). No other bleeding disorders were recognized at the time to 103 

contribute to the signs and symptoms that appeared in this dog. There was only a slight reduction of 104 

FIX activity at the beginning but it was not investigated further due to the young age of the proband. 105 

After interviewing other practitioners and breeders, we found out that some other BSMs with 106 

approximately similar FVIII levels with those to GML’s, some of which were half brothers, showed 107 

very mild signs of bleeding before the age of one year old. These mild signs were consistent with 108 

prolonged bleeding for minor trauma, which resolved favorably, but due to FVIII reduction, they have 109 

a normal span of life without any adverse effect. They also participated in full sport and utility 110 

activities, which is characteristic in this breed. 111 

The treatment for the bleeding disorder was focused on the use of FFP for the acute case. In addition, a 112 

conservative therapy with NSAID and antibiotic cover was administered. More specifically, tranexamic 113 

acid and desmopressin were used resulting in a fair and apparent response in terms of reducing and 114 

halting the bleeding process. We however cannot argue about the efficacy of this collateral treatment as 115 

yet. 116 

To breeders involved a consultation with the use of screening tests including a combination of aPPT 117 

and PT together with FVIII assay concentration was offered. This procedure will aid in limiting the 118 

disease.  119 

 120 

Page 5 of 8



 121 

Conflict of interest 122 

The authors declare no conflicts of interest. 123 

Acknowledgements 124 

The authors are grateful to Satwinder Kundhi (Sindy), DVM for the English edit of the manuscript. 125 

 126 

 127 

 128 

References  129 

Barr, J.W.,  McMichael, M., 2012. Inherited disorders of hemostasis in dogs and cats. Top Companion 130 

Animal Medicine 27(2), 53-58. 131 

Brooks, M.J., 2010. Hereditary Coagulopathies. In: Weiss, D.J. and Wardrop, K.J. (Eds), Schalm’s 132 

Veterinary Hematology. 6th edn. Ames, Wiley-Blackwell pp. 661–667.  133 

Hough, C., Kamisue, S., Cameron, C., Notley, C., Tinlin, S., Giles, A., Lillicrap, D. 2002. Aberrant 134 

splicing and premature termination of transcription of the FVIII gene as a cause of severe canine 135 

hemophilia A: similarities with the intron 22 inversion mutation in human hemophilia. Thrombosis 136 

and Haemostasis 87(4), 659-665. 137 

Lubas, G., Gavazza, A., Caldin, M., 2011. Hemophilia A (factor VIII deficiency) in a family of Belgian 138 

Shepherd Malinois dogs bred in Italy. Proc 21th Cong. ECVIM-CA, Sevilla E, Sept 8-10, S pp 253-139 

254 140 

Lubas, G., Gavazza, A., Caldin, M., 2012. Factor VIII levels in a group of Belgian shepherd Malinois 141 

dog bred in Italy. Proc. 15
th

 Cong. Intl Soc Anim Clin Path & 14
th

 Conf Eur Soc Vet Clin Path, 3
rd

 -142 

Page 6 of 8

http://www.ncbi.nlm.nih.gov/pubmed?term=Hough%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12008949
http://www.ncbi.nlm.nih.gov/pubmed?term=Kamisue%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12008949
http://www.ncbi.nlm.nih.gov/pubmed?term=Cameron%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12008949
http://www.ncbi.nlm.nih.gov/pubmed?term=Notley%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12008949
http://www.ncbi.nlm.nih.gov/pubmed?term=Tinlin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12008949
http://www.ncbi.nlm.nih.gov/pubmed?term=Giles%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12008949
http://www.ncbi.nlm.nih.gov/pubmed?term=Lillicrap%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12008949
http://www.ncbi.nlm.nih.gov/pubmed/12008949
http://www.ncbi.nlm.nih.gov/pubmed/12008949


7
th

 July, 2012, Liubljana, Slo,  (abst # 54), 170. Republished in Veterinary Clinical Pathology Sept 143 

2012 abst # 96 pp 39. 144 

Lozier, J.N., Dutra, A., Pak, E., Zhou N., Zheng Z., Nichols, T.C., Bellinger, D.A., Read M., Morgan 145 

RA., 2002. The Chapel Hill hemophilia A dog colony exhibits a factor VIII gene inversion. 146 

Proceedings of the National Academy of Sciences of the United States of America Oct 1;99(20), 147 

12991-12996.  148 

Mischke, R., 2012. Hamophilie A und B bein Hund (Haemophilia A and B in dogs). Tierarztl Prax 40, 149 

44-53. 150 

Mischke, R, Wilhelm, C.H., Czwalinna, A., Varvenne, M., Narten, K., von Depka, M., 2011. 151 

Canine haemophilia A caused by a mutation leading to a stop codon. Veterinary Record 5, 169:496, 152 

DOI 10.1136/vr.d4677.  153 

www.malinemo.net accessed 8/10/2013 154 

 155 

 156 

 157 

 158 

Figure legend (picture in B/W) 159 

 160 

Fig. 1 Right rear leg lameness due to swelling caused by a hematoma in the inguinal region inducing a 161 

compression of the femoral nerve in the BSM dog GML 162 

 163 

Fig. 2 Swelling in the tibio-tarsal joint in the BSM dog GML 164 
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