


Coexistence of Subarachnoid Haemorrhage and Ischaemic Stroke in a Patient with Dengue Haemorrhagic fever

ABSTRACT
Background
[bookmark: _GoBack]Stroke is one of the several neurologic complications of Dengue described in the literature. In this article we report a case of subarachnoid haemorrhage and ischaemic stroke due to cerebral vasculitis occurring simultaneously in an African patient with Dengue Haemorrhagic fever.
Presentation of case
A 29-year-old female with a history of patent Ductus arteriosus, who presented with fever, headaches gingival bleeding, jaundice and hepatomegaly. She had a positive serology for Dengue IgM, positive malaria blood film, elevated liver transaminases, anaemia, thrombocytopenia and prothrombin time at 34%. Despite treatment with artesunate, she had persistent headache. A brain CT scan revealed a subarachnoid haemorrhage. After 7 days on admission, she suddenly developed aphasia associated left hemiparesis. A repeat brain CT scan and MRI revealed cerebral vasculitis and ischaemic stroke involving the left internal capsule. She was treated with oral clopidogrel, prednisolone and discharged after 4 days for ambulatory physiotherapy.
Conclusion
We present a patient who has had a rare clinical course of Dengue. Further studies are needed to identify the best treatment options.
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Introduction
Dengue is an arthropod borne viral infection transmitted by the Aedes mosquito. There has been a surge in the incidence of Dengue over the past years with the World Health Organisation reporting over a tenfold increase between the years 2000 and 2019 (1) . There were ninety-six million globally confirmed cases of Dengue in 2010, 16% of which were from the African continent (1,2) where a high prevalence has been estimated (3). Senegal has had a re-emergence of Dengue after twenty years (4) with its last major epidemic occurring in 2009.The country has been classified as one of the thirty-four Dengue endemic countries in Africa (5).
WHO classifies Dengue into three categories based on severity: Dengue fever, Dengue haemorrhagic fever, and Dengue shock syndrome. Haemorrhagic stroke has been well described as one of the neurologic complications of Dengue, in case reports and population-based studies, mostly from Asian countries (6–10). Cases of isolated ischaemic stroke occurring in patients with dengue fever have also been reported (11, 12). However, ischaemic stroke caused by cerebral vasculitis, occurring after a subarachnoid haemorrhage in a patient with dengue haemorrhagic fever, has not yet been described in an African setting. Therefore, we present a case that had a unique and unexpected clinical progression and required a multidisciplinary approach to her management.

Presentation of case
A 29-year-old female patient who presented with a two-day history of frontal headache without photophobia, associated with fever, postprandial vomiting, and arthralgia. She had no other significant past medical history, medication, or obstetric history. 
On examination she was conscious and alert. She had scleral jaundice and a fever of 39.9 degrees Celsius. She had gingival hyperaemia suggestive of gingival bleeding. She had tenderness at the right hypochondrium with hepatomegaly of 14 cm on abdominal palpation. The rest of her physical examination was normal. 
A thick film for malaria parasites on admission, was positive with a parasite density of 9846 trophozoites of Plasmodium falciparum per ml. Her liver transaminases were elevated at 13 times normal. Gamma glutamyl transferase was elevated at 469 ui/l, Alkaline phosphatase and albumin were normal. Prothrombin time was 34% with INR of 2.08. Her renal function and electrolytes were normal. A complete blood count revealed anaemia (Hb = 8,6 g/dl) and thrombocytopenia with platelet count of 97,000. C-Reactive protein was elevated at 37 mg/l.
An abdominal ultrasound scan confirmed a homogenous hepatomegaly, there were no other significant findings. HIV serologic test was negative. 
After four days on admission, she had completed anti-malarial treatment with Artesunate and had a negative control blood film. However, the headache persisted. Therefore, she had a brain CT scan that revealed a subarachnoid peri-encephalic haemorrhage (Fig. 1). Serologic test for arboviruses was also positive for Dengue IgM. A diagnosis of Haemorrhagic Dengue was made, and she was transferred to our department of Infectious and Tropical Diseases (SMIT), Fann Teaching Hospital. The following day she developed mild bleeding from her right ear and epistaxis. She was started on intravenous vitamin K. 
Three days after her admission at SMIT, she developed respiratory distress and hypoxia with oxygen saturation of 88% on room air. A chest CT scan revealed an acute pulmonary oedema and pulmonary arterial hypertension (Fig. 2). She was started on oxygen therapy and intravenous furosemide. Her control complete blood count showed a further decline in her haemoglobin at 7.8 g/dl, she was then transfused with red cell concentrate. 
By day 7, her respiratory distress had improved with an increase in her oxygen saturation to 98% on 2 litres oxygen. Her prothrombin time and platelet counts had also normalised. She was then discharged from the Intensive Care Unit and transferred to the general ward.
A day after her transfer to the general ward, she had sudden onset weakness of her right upper and lower limbs, associated with left facial deviation and dysarthria. A Brain MRI confirmed an ischaemic stroke involving the left internal capsule (Fig. 4). She then had a neurologic review and confirmed vasculitis at the level of the left internal capsule (Fig. 5). Anti-ECT, antinuclear and ANCA antibodies were all negative.
Based on these findings she was started on oral prednisolone 1mg/Kg daily. She was also treated with oral Clopidogrel instead of Aspirin, to minimise the risk of re-bleeding. We also started physiotherapy. By day 10, her respiratory symptoms had completely resolved, and she was taken off oxygen. By day 13, she was discharged from the hospital to continue ambulatory physiotherapy, oral Clopidogrel and corticosteroids. 
DISCUSSION
At the onset of the stroke, we had several diagnostic hypotheses which could have explained her clinical picture. We considered the possibility of a cardio-embolic stroke due to her existing congenital heart defect (patent ductus arteriosus). However, a repeat echocardiography was not conducted to confirm the presence of a cardiac thrombus. 
Furthermore, cardiogenic complications including arrythmias, myocarditis and pericarditis have been described in patients with Dengue (13). In the context of her congenital heart defect, we considered these complications as possible contributing factors to her ischaemic stroke. However, there were no signs suggestive of an arrythmia, myocarditis or pericarditis on clinical examination and on her electrocardiography.
The patient also had malaria co infection, but at the onset of the neurologic complications (sub arachnoid hemorrhage and cerebral vasculitis), she had completed anti-malarial treatment with artesunate and had a negative control blood film microscoscopy for Malaria parasites.
One of the common complications of subarachnoid haemorrhagic is vasospasm of cerebral vessels leading to cerebral ischaemia (14) Since our patient has had a subarachnoid haemorrhage as a complication of dengue haemorrhagic fever, we considered cerebral vasospasm as a cause of the ischaemic stroke. The diagnosis of certitude for vasculitis is vessel wall biopsy. Unfortunately, this was not done for our patient, but MRI provides excellent visualisation of the vascular lumen and can also analyse the arterial wall and its relationship with surrounding structures. Inflammation can be measured by wall oedema or contrast enhancement. We also found vascular stenosis, indicative of vasculitis. 
The two diagnostic tests commonly used in the diagnosis of Dengue in Senegal are PCR and Dengue serology (IgM and IgG). PCR is recommended only within the first four days of the illness, after this period the diagnosis is made with serology. At the time of admission, our patient was already over 4 days into the illness so the best diagnostic test was serology. Furthermore, the detection of IgM specific for acute infection, shows that that the infection was still in its acute phase and was the most probable cause of her clinical presentation. 
Cerebral vasculitis is defined by inflammation and necrosis of blood vessels supplying the central nervous system. It is a recognised complication of some viral infections such as acute hepatitis B virus, HIV, Varicella, Herpes and Cytomegalovirus infections (15) . The mechanisms involved in the physiopathology of cerebral vasculitis in viral infections include aneurysmal dilatation and stenosis in patients with HIV and increased arterial intimal thickening leading to blockage and cerebral ischaemia in varicella virus infections (16). For cerebral vasculitis due to dengue virus, we found two case reports. The first case was in a paediatric patient, confirmed with Magnetic Resonance Imaging (11), however in the second case a presumptive diagnosis of cerebral was made based on the patient’s clinical presentation (17). 
We noted certain peculiarities in our patient as compared to similar cases previously described. Firstly, Ischaemic stroke as a complication of Dengue haemorrhagic fever has been described as occurring mostly during the acute phase of the illness  (7,12). Similar to the case reported by Herath et al (17), our patient developed the stroke after the acute illness had resolved and she was out of the intensive care unit. This suggests that ischaemic stroke due to cerebral vasculitis can occur as either an early or a late complication of haemorrhagic Dengue.
Secondly, there exists a variation in the distribution of the brain infarcts caused by Dengue vasculitis. Wanda et al reported narrowing of the right anterior cerebral artery, left posterior cerebral artery and vertebral arteries (11); while Herath et al reported multiple infarctions involving the pons and medulla (17). In our patient, the vasculitis involved the vessels supplying the left internal capsule, thus implying that cerebral vasculitis due to dengue is not site specific and can potentially affect any part of the brain.
Furthermore, a direct relation between the platelet count and the progression of neurologic deficit in dengue with ischaemic stroke has been described, with patients showing a gradual increase in muscle power as their platelet count improved (20). However, in our case, the ischaemic stroke occurred when the platelet counts had already normalised and characterised by a rapid progression from hemiparesis and dysarthria to hemiplegia and complete aphasia within a duration of 2 days. 
The management of this patient not only involved a multidisciplinary approach but entailed challenges in making therapeutic decisions. 
Firstly, the use of aspirin and anticoagulation with tissue plasminogen activator, form an integral part in the first line management of acute ischaemic stroke (18). In a case report of Dengue with Ischaemic stroke, the patient was successfully treated with aspirin but only after the platelet counts had normalised (20). However, considering the fact that our patient had already suffered significant haemorrhage caused by Dengue, we had to exercise caution and weigh the risks and benefits of use of aspirin or anticoagulation. Furthermore, the efficacy and safety of antiplatelets and anticoagulants has not been established in the management ischaemic stroke due to infectious cerebral vasculitis, (16). In light of these issues, we decided to instead treat the patient with Clopidogrel, since Clopidogrel has been shown to have a lower risk of bleeding in patients with recent ischaemic stroke (19)
The second challenge in our management, involved the use of steroids. Adjuvant therapy with steroids has also been suggested for central nervous system vasculitis especially due to Herpes and Varicella viruses. The use of oral prednisolone 1mg/kg daily for 5 days or methylprednisolone daily for 3 days has been recommended for Varicella virus associated vasculitis (16).  In the two case reports we identified, both patients were treated with steroids, oral prednisolone and dexamethasone respectively, leading to a favourable clinical outcome (11,17). Therefore, we decided to adopt this therapeutic option by giving oral prednisolone. However, there is limited information on what is the adequate dose and duration of treatment with steroids for cerebral vasculitis secondary to Dengue.
CONCLUSION 
Dengue fever can be complicated by either a haemorrhagic stroke or an ischaemic stroke. However, having both types of strokes occurring in the same patient is rare. It is therefore important for clinicians to be aware of this possibility. We recommend more studies to evaluate the role and the efficacy of treatment modalities: anticoagulation, antiplatelets and steroids for dengue haemorrhagic fever complicated by vasculitis and ischaemic stroke. 

Cover letter 
Haemorrhagic stroke has been well described as one of the neurologic complications of Dengue, in case reports and population-based studies, mostly from Asian countries. Cases of isolated ischaemic stroke occurring in patients with dengue fever have also been reported. However, ischaemic stroke caused by cerebral vasculitis, occurring after a subarachnoid haemorrhage in a patient with dengue haemorrhagic fever, has not yet been described in an African setting. Therefore, we present a case that had a unique and unexpected clinical progression and required a multidisciplinary approach to her management. 
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Figure 1. Subarachnoid peri-mesencephalic haemorrhage 
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Figures 2 & 3. Acute Pulmonary Oedema with pulmonary arterial hypertension
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Figure 4. a cerebral MRI in diffusion sequence showing a left deep sylvian infarct
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Figure 5. a cerebral MRI in flair sequence showing a left internal capsule vasculitis.
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