An-Najah Univ. J.Res.(N. Sc.),Vol. 19, 2005

Post infection Purpura Fulminans in a Patient Heterozygous for Factor V Leiden and Transient Protein S Deficiency

<ƒ⁄<Z·ÇË~X<ÏÜÀŞ÷<ÿ⁄^u<òËÜ⁄<Çfl¬<l^e^„j÷~]<gfäe<ÏÜrÀjπ]<ÌËÜ�ÜÀ÷] DSE<åc<ÿ⁄^¬<ª<kŒ^⁄<ìœfi

Riad Amer*, Hussain Ayyash**

*College of Medicine. An-Najah National University. Nablus. Palestine.

**Consultant Paediatricia., Islamic Hospital, Amman, Jordan.

E-mail: riadamer@yahoo.com

Received: (19/4/2005), Accepted: (22/11/2005)

Abstract:

Purpura fulminans usually consists of large, often symmetrical, spreading ecchymosis, which may later develop into extensive areas of skin necrosis and peripheral gangrene as well as intra abdominal thrombosis. Postinfectious purpura fulminans has been described in a few cases. The interaction and the contribution of the mutations such as factor V Leiden and prothrombin G20210A to the development and progression of postinfectious purpura fulminans and venous thrombosis is a rare occurrence. We describe a patient heterozygous for factor V Leiden mutation who developed purpura fulminans secondary to acquired protein S deficiency associated with recent varicella infection. Post infection Purpura Fulminans in a patient heterozygous for Factor V Leiden and transient protein S deficiency

Vì~◊⁄

<ÿm^€j⁄<ÿ”ée<Õ]Üõ˘]<gÈíË<Ç◊¢]<k†<4f“<ÃËàfi<‡⁄<·Á”ji<ÏÅ^¬<D snanimluF arupruP E<ÏÜrÀjπ]<ÌËÜ�ÜÀ÷] <l^e^„j÷˛÷<Ìfu^íπ]<ÏÜrÀjπ]<ÌËÜ�ÜÀ÷]<J‡Şf÷]<ÿ}]Å<l^Ş◊q<±c<Ì�^ï˝^e<Õ]Üõ˘]<^flËÜ∆Ü∆<±c<Ê<Ç◊¢]<ª<Ü™<±c<Ç√e<^€È�<ÖÁŞjË<ÇŒ <ÿ⁄^√÷]<ª

A01202G<ÏÜÀõ<Ê<ã⁄^§]<ÿ⁄^√÷]<ª<ÌÈflÈ¢]<>·ÇË~><ÏÜÀõ<^„⁄Çœi<:÷]<Ì€‚^äπ]<Ê_<ÌŒ¯√÷]<‡”÷<l~^u<ÏÇ¬<ª<kÀëÊ <Ü€√÷]<‡⁄<»◊fË<ÿÀõ<Çfl¬<ÏÜrÀj⁄<ÌËÜ�Ü�<Ì÷^u<ÌõÁŞ~π]<ÂÑ‚<ª<öÜ√fi<JÌ�ÊÜ√⁄<4∆<öÜπ]<]Ñ‚<‡ËÁ”i<ª<D∞f⁄ÊÜmÊÜeE<Ífi^n÷] <si^fi<åc<∞iÊÜe<ª<kŒ^⁄<Ê<gäj”⁄<Å^u<ìœfi<ƒ⁄<º◊rj÷]<ÿ⁄]Á¬<‡⁄<ã⁄^§]<ÿ⁄^√÷]<ª<Ím]ÖÊ<ÍÀÈæÊ<Ÿ¯j¬c<gfäe<l]Áflâ<ã∏ J�^π]<ÎÖÇq<åÊ4�<{e<Å^u<h^„j÷]<‡¬

210 Riad Amer, Hussain Ayyash

An-Najah Univ. J.Res.(N. Sc.),Vol. 19, 2005

Introduction

Purpura fulminans is an acute, rapidly progressive hemorrhagic necrosis of the skin attributable to dermal vascular necrosis that is associated with disseminated intravascular coagulation. Purpura fulminans is a rare and occasionally life-threatening disorder that occurs most commonly in the setting of acute, severe bacterial or viral infection, or as a postinfectious syndrome after infections such as primary varicella or scarlet fever (1,2,3). Postinfectious purpura fulminans usually occurs 7 to 10 days after onset of symptoms of the acute infection (4,5). The ecchymotic lesions are most commonly distributed symmetrically on the lower extremities and buttocks, although the trunk and upper extremities can be involved. Visceral involvement is less frequent but can lead to hematuria or gastrointestinal hemorrhage.

Transient or congenital deficiencies of protein C or protein S have been documented in many cases of purpura fulminans in recent years. Protein C is the best known among the identified anticoagulant factors in the delicate molecular balance of homeostasis. Activated protein C degrades activated coagulation factors VIIIa and Va, attenuating their procoagulant activation of factors X and prothrombin. Protein S is a cofactor to activated protein C, which accounts for the increased risk of thrombosis associated with protein S deficiency states (6) .

Factor V Leiden, a factor V variant resulting from a single point mutation at nucleotide 1691 (guanine to adenine, resulting in arginine 506 to glutamine), has been recognized as a risk factor for thrombotic events in adults (7,8). The prevalence of factor V Leiden allele in the general population is 3% to 6%. (9,10) and around 13% in Arab population(11). Heterozygous for the mutation have a 7-fold increase in risk for venous thrombosis , and those who are homozygous for the mutation have a 80- fold increase in risk(12). Reported thromboses in children with factor V Leiden have included catheter-related thrombosis and renal vein and venous sinus thrombosis in a neonate (13). The presence of factor V Leiden also heightens the risk for thrombotic events among adolescents and young women who use oral contraceptives (14).

The factor V Leiden mutation confers resistance to protein C activation and the subsequent degradation of factors Va and VIIIa. It therefore interferes with the natural inhibition of coagulation by activated protein C, predisposing to hypercoagulable states. Factor V Leiden appears to be the most common genetic cause of thrombophilia.

Post infection Purpura Fulminans in a patient ..........

An-Najah Univ. J.Res.(N. Sc.),Vol. 19, 2005

At least one factor V Leiden alleles is present in 5.3% of white Americans, 2.2% of Hispanic Americans, 1.2% of African-Americans, and 0.4% of Asian Americans. The heterozygous state is a risk factor for thrombophilia.

We report here a child with varicella-associated purpura fulminans who had a transient deficiency of protein S and heterozygosity for factor V Leiden gene.

Case Report

A 5-year Arab boy developed pain and change in the color in his lower limbs and hands on the sixth day after eruption of varicella exanthem. The course was rapidly progressive to an extent that in matter of six hours the colour changed from dark red to almost black, and the lesion involved about half of both legs and parts of the dorsum of hands (fig 1 and 2). He had no fever, hematuria or gastrointestinal symptoms.

He had been treated with amoxicillin, antihistamines and ibuprofen from the second to fifth day of his exanthem. He had no previous history of excessive bleeding even after circumcision, easy bruising, or thromboses and no previous hospitalizations or serious illnesses. He previously had not received varicella vaccine nor did he develop varicella infection. There was no family history of bleeding disorders, stroke, or thromboembolism.

He was admitted immediately to paediatric intensive care unit (PICU). He was alert and oriented. His temperature was 37°C, pulse 86 beats/minute, blood pressure 105/75 mmhg and weight 17kg. Scattered, crusted varicella lesions were present. Both lower limbs were symmetrically involved by necrotic dark purple lesions extending from tips of toes to the middle of his legs, they were dark in colour, swollen and very tender even to light touch and cold (fig 1) . Another necrotic, dark purple lesion 6x5 cm in size, with well demarcated borders was present on the dorsum of the left hand and a smaller lesion on the right hand (fig 2) . Pulses in the dorsalis pedis arteries were not felt, while posterior tibial and popliteal arteries were normal.

His hemoglobin was 10.1g/dl and haematocrite 31%. Platelet count was219 000/mm3 and the white blood cell (WBC) count was 15.500 mm3 with differential of 79% segmented neutrophils, 16% lymphocytes, 3% monocytes, 1% eosinophils

212 Riad Amer, Hussain Ayyash

An-Najah Univ. J.Res.(N. Sc.),Vol. 19, 2005 and 1% basophils. Blood film showed moderate hypochromia and microcytosis, with mild polychromasia. Urine analysis, serum alanine aminotransferases were normal. His prothrombin time was 23.4 second (control 12 s), activated partial thromboplastin time 49.6 seconds (control 32 second) and INR 2.0. Fibrinogen level was 1.8 gm/l (Normal 2-4 gm/L) and D Dimer was 0.7 μg/ml (upper limit of normal was 0.5 μg/ ml). Anti-thrombin levels were normal. Protein C activity was 1.2mg/l (Normal 1.08- 3.9mg/l). Protein S activity and antigen levels (total and free) were undetectable. Tests for antiphospholipid antibodies were not done. The patient received heparin bolus injection (50U/kg) followed by infusion (30units/kg/hour) and Fresh frozen plasma (15ml/kg) six hourly on the day of admission then stopped.

After twenty hours the standard unfractionated heparin was replaced by low molecular weight heparin Tinzaparin ( Innohep) (175 U/kg) given once daily subcutaneously. Within 48 hours he had full correction of his prothrombin time and partial thromboplastin time but not his protein S activity. The patient was found to be heterozygous for factor V Leiden (by polymerase chain reaction amplification of the DNA fragment). He remained afebrile and the skin lesions started to regress in size (fig 3 and 4). He was discharged after six days with silver sulfadiazine 1% cream to be applied topically to the lesions, with no need for any skin grafts. His mother was found to be heterozygous for factor V Leiden. Protein S slowly returned to normal over a period of eight weeks.

Discussion

Post infection Purpura Fulminans is a well-recognized clinical presentation, mostly occurring in children, and the majority of cases preceded by infection, in particular, varicella and streptocci. The general body state is rarely altered. Fever is uncommon. Venous thromboebolic complications are frequent in this pathologic condition; lower limb deep vein thrombosis, renal vein thrombosis and pulmonary embolism have been reported(8,13). The histopathological features are those of widespread thrombosis of the dermal capillaries and venules with hemorrhagic infarction of the surrounding tissue. The disorder is often associated with laboratory evidence of a consumptive coagulopathy.

It is also well recognized to occur in neonates and infants with inherited homozygous protein S and protein C deficiency and in overwhelming sepsis. The occurrence of purpura fulminans in patients with meningococcal infection is so

Post infection Purpura Fulminans in a patient ..........

An-Najah Univ. J.Res.(N. Sc.),Vol. 19, 2005 frequent that its presence is considered a cardinal feature of meningococcemia. Acquired protein S deficiency could be consequent to disseminated intravascular coagulation or could result from the presence of an antibody against the protein. There are few documented reports of Purpura Fulminans occurring after viral infection by causing acquired antibodies against protein S . Levine et al described five children with post infectious Purpura Fulminans due to acquired antibodies against protein S. In four of their patients the purpura fulminans followed varicella infection and one a non specific infection. In each of their patients, the disease began 7-10 days after the onset of the precipitating infection (16). In our patient there was a history of varicella infection about 7 days prior to presentation. The protein S levels in our patient remained extremely low for four weeks after admission in the presence of normal protein C. The protein S levels (total and free) in the parents were normal and the fact that the protein S levels in our patient recovered to a normal level 8 weeks later, confirm that the event was a transient one and not a familial protein S deficiency.

Factor V Leiden, a variant of factor five resulting from a single point mutation at nucleotide 1691(Guanine to adenine, resulting in arginine 506 to glutamine) has been recognized as a risk factor for thrombotic events in adults . It has been reported as a cause of thrombosis in children with central venous catheters. The factor V mutation confers resistance to protein C activation and the subsequent degradation of factors Va. It therefore interferes with the natural inhibition of coagulation by activated protein C, predisposing to hypercoagulable state. Factor V Leiden appears to be the most common genetic cause of thrombophilia (15).

Heterozygous state of factor V Leiden affects about 5.3% of white Americans 1.2% of African Americans and about 13% of Arabs (11). The finding of a heterozygous state for factor V Leiden in our patient may have contributed to the increased thrombotic risk, but is likely that the acquired protein S deficiency may have been the main underlying cause for the development of Purpura Fulminans.

The rare but potentially serious occurrences of thrombotic events associated with varicella infection further support recommendations for universal vaccination of individuals identified as having the factor V Leiden mutation, if they have not yet had

214 Riad Amer, Hussain Ayyash

An-Najah Univ. J.Res.(N. Sc.),Vol. 19, 2005 primary varicella infection.

Figure 1 Figure 2

Figure 3 Figure 4

Improvement seen six days later

Hands and feet as seen on second day of admission

Post infection Purpura Fulminans in a patient ..........

An-Najah Univ. J.Res.(N. Sc.),Vol. 19, 2005

References 1. Gerson, WT., Dickerman, JD., Bovill, EG., Golden, E. Severe acquired protein C deficiency in purpura fulminans associated with disseminated intravascular coagulation: treatment with protein C concentrate. Pediatrics 1993; 91:418-422.

2. Al-Ismail, SA., Najib, RA. Post infection purpura fulminans in a patient heterozygous for prothrombin G2021A and acquired protein S deficiency. Pediatr Hematol – Oncology, 1999 Nov-Dec; 16(6), 561-4.

3. C. Josephson, R. Nuss, L. Jacobson, MR. Hacker, J Murphy, A Weinberg, AND MJ. Manco-Jonson. The Varicella-Autoantibody Syndrome Ped Research, 2001Vol. 50(3): 345-352 4. van Ommen, C.; Heleen, M.D., Postvaricella Purpura Fulminans Caused by Acquired Protein S Deficiency Resulting From Antiprotein S Antibodies: Search for the Epitopes. Journal of Pediatric Hematology/Oncology. 2002 June-July 24(5):413-416, 5. Campanelli, A., Kaya, G., Ozsahin, AH., La Scala, G., Jacquier, C., Stauffer, M., Boehlen, F., de Moerloose, P., Saurat,JH. Purpura fulminans in a child as a complication of chickenpox infection. Dermatology. 2004;208(3):262-4.

6. Dahlback, B., Factor, V., and protein, S. as cofactors to activated protein C.

Haematologica. 1997; 82:91-95. 7. Bertina, RM., Koeleman, BPC., Koster, T., et al. Mutaiton in blood coagulation factor V associated with resistance to activated protein C. Nature. 1994; 369:64-67.

8. Koster, T., Rosendaal, FR., deRonde, H., Vandenbroucke, JP., Bertina, R.

Venous thrombosis due to poor anticoagulant response to activated protein C: Leiden Thrombophilia Study. Lancet 1993; 342:1503-6 9. Arruda, VR., Annichino-Bizzacchi, Jm. Costa FF, Restima PH. factor V Leiden (FVQ 506) is common in A Brazilian population. Am J Hematol 1995; 49:242-3.

10. Lee, DH., Henderson, PA., Blajchman, MA. Prevalence of factor V Leiden in a Canadian blood donor population. Can Med Assoc J 1996; 155:285-9.

11. Awidi, A., Shannak, M., Bseiso, A., Kailani, MA., Omar, N., Anshasi, B., Sakarneh, N. High prevalence of factor V Leiden in healthy Jordanian Arabs. Thromb Haemost. 1999 Apr; 81 (4): 582-4 12. Rosendaal, FR., Koster, T., Vandenbroucke, JP., Restima, PH. High risk of thrombosis in patients homozygous for factor V Leiden (activated proteinC resistance). Blood 1995; 85:1504-1508

216 Riad Amer, Hussain Ayyash

An-Najah Univ. J.Res.(N. Sc.),Vol. 19, 2005

13. Pohl, M., Zimmerhackl, LB., Heinen, F., Sutor, AH., Schneppenheim, R., Brandis, M. Bilateral renal vein thrombosis and venous sinus thrombosis in a neonate with factor V mutation (FV Leiden). J Pediatr. 1998; 132:159-161.

14. Schmbeck, CM., Schwender, S., Haubitz, I., Geisen, UE., Grossmann, RE., Keller, F. Selective screening for the factor V Ledien mutation: is it advisable prior to the prescription of oral contraceptives. Thromb Haemost. 1997;78:1480- 1483.

15. Ridker, PM., Miletich, JP., hennekens, CH., Buring, JE. Ethnic distribution of factor V Leiden in 4047 men and women. Implication for venous thromboembolism screening. JAMA. 1997;277:1305-1307 16. Levin, M., Eley, BS., Louis, J., Cohen, H., Young, L., Heyderman, RS.

Postinfectious purpura fulminans caused by an autoantibody directed against protein S. J Pediatr. 1995; 127:355-363.