


Acute Lymphocytic Leukaemic and Haemorrhagic Stroke in a 33-year-old Nigerian man: A case report with a rare Association and Treatment Challenges





ABSTRACT
Intracerebral hemorrhage can be primary or secondary in origin. The secondary cause includes impairment of the coagulation process. Although acute lymphocytic leukemia (ALL) is a common childhood malignancy, it also occurs in adults. Even less frequently seen is the Chronic Lymphocytic Leukaemia (CLL) as a cause of intracerebral haemorrhage. Older patients with ALL as a cause of Haemorrhagic Stroke have not been reported in our setting. Changes in the classification of ALL have made therapeutic intervention more specific. This leap has not been taken in low-income countries, where patients still struggle with basic investigations. Thus, diagnosis, interventions, and prognosis pose a greater challenge. 
We present a 33-year-old carpenter with clinical features, examination, Haematological findings, and serial axial sections of a non-contrast CT scan showing acute left intracerebral haemorrhage in the region of the left basal ganglia and thalamus with intraventricular extension consistent with a rare Association of Acute Lymphocytic leukaemia and Haemorrhagic Stroke in a 33-year-old Nigerian man.
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Introduction
Intracerebral hemorrhage could be traumatic or non-traumatic. Non-traumatic hemorrhage typically involves bleeding into the parenchyma of the brain.1 It accounts for 10 – 15 percent of strokes ( up to 20% in certain studies).1,2   Primary haemorrhage accounts for a majority of cases, while secondary causes due to tumors or impaired coagulation account for the rest. This group should be searched for and treated when possible. 
“Acute lymphoblastic leukemia can be described as the malignant transformation in progenitor lymphoid cells due to impaired differentiation, proliferation, apoptosis, and accumulation of lymphoid progenitor cells in the bone marrow and or extra-medullary sites”.3,4 “The incidence of ALL follows a bimodal distribution with the first peak occurring in children and the second peak occurring at 50”.4. Approximately 60% of the patients are diagnosed before 20 years, 35% at 45 years or older.4,5 The age-adjusted incidence rate in the United States is 1.7 per 100,00 men and women.4  Although ALL makes up only 20% of adult leukemia, it is the most common childhood acute leukemia ( 80% of cases).5  In children, “ALL is the most common leukaemia and the most common malignancy, with a current 5-year event-free survival (EFS) rate of over 85%”22. In distinction, “in adults, ALL is among a minority of the leukemias with a tiny fraction of all malignancies, and has a long-term poor disease-free survival for adults in the range of 30% to 40%”22.
In the pathogenesis of ALL, “IL-10 plays a dual role in leukemogenesis, and leukemia results in fluctuations in the IL-10 levels, leading to deleterious effects. Low levels of this cytokine stimulate hyperactive immune responses, characterized by excessive inflammation that determines leukemogenesis. These acquired genetic mutations drive the appearance of pre-leukemic clones that impair normal lymphopoiesis. On the other hand, increased levels of IL-10 are a crucial factor in the existence and proliferation of leukemic cells, which propagates the inhibition of antitumor responses, thereby escalating immunosuppression, and may contribute to chemoresistance. Thus, in leukemia, the high occurrence of this cytokine leads to tumour progression”27. “The polymorphisms in the promoter region of the IL-10 gene in adult patients with ALL indicate that AG and AA rs1800896 genotypes are associated with an increased risk for the development of ALL in adult patients [OR=3.1 (95% CI=1.90 to 5.16) and OR=0.20 (95% CI=0.10 to 0.41)”28. Therefore, “AG, AA, and AG+GG versus AA genotypes of the rs1800896 polymorphism are associated with an increased risk for adult ALL.  The frequency of rs1800896 is not affected by the age of the patient at diagnosis, gender, or subtype of ALL”2. There is also increased Transforming Growth Factor beta 1(TGFB1) expression in paediatric acute 3 ALL Megakaryocytes compared to Megakaryocytes from Primary Myelofibrosis patients and normal controls, which is linked to Bone marrow fibrosis and unfavorable outcome in Acute Leukaemias. This was unexpected as Megakaryocytes in ALL do not belong to the malignant clone. Furthermore, TGFB1 and Platelet-Derived Growth Factor Subunit A1 (PDGFA1) expression in Megakaryocytes and Leukaemic blasts correlated with bone marrow fibrosis observed in some patients. In addition, TGFB1 and PDGFA1 were also expressed in leukemic fibroblasts, at lower intensities compared to ALL Megakaryocytes. This is a novel insight into fibrosis pathomechanisms in ALL29, and these are possible therapeutic goals for anti-fibrotic approaches to improve treatment outcomes.
Vascular endothelial growth factor A (VEGFA) is a key proangiogenic cytokine in acute lymphoblastic leukemia (ALL). Higher serum VEGF level is associated with poorer prognosis in children with ALL30. Programmed death receptor-ligand 1 (PD-L1) also plays an important role in the progression of Leukemias31, its expression increases on T-cell subsets in B- ALL patients at relapse, while PD-L1/L2 expression also increases on Leukaemic Stem Cells more prominently at relapse in T-ALL patients32. Suggesting that augmenting T-cell response by inhibiting PD-L1/L2 is a promising therapeutic option in Acute Lymphocytic Leukaemia32.
 To our knowledge, no prior studies have reported on adult acute lymphocytic leukemia presenting with hemorrhagic stroke in a low-resource setting. Hence, when it’s discovered in a 33-year-old Nigerian man, it poses a challenge. Therefore, this case study is very important in the field of Hematology and emergency medicine.
TABLE 1. Treatment regimens for Acute Lymphocytic Leukaemia reported in selected studies23
	First Authors
	Treatment Regimen

	Amsel
	: Induction: IV vincristine 1.5-2 mg/m2 weekly for 4-6 weeks, oral prednisone 40-60 mg/m2 daily for 4-6weeks.  Allopurinol was given during the treatment period

	Kusman
	: Induction: IV 2 mg/m' vincristine weekly for 3 weeks, oral 40 mg/m' prednisone daily for 3 weeks CNS prophylaxis: cranial irradiation with 2400 rad was given and intrathecal methotrexate 12 mg/m' on alternate days for 6 days. Maintenance: 6-mercaptopurine 50 mg/m'/d by mouth, methotrexate 20 mg/m' by mouth weekly and cyclophosphamide 200 mg/m' by mouth weekly. Systematic reinduction (every 10 weeks): vincristine 2 mg/m IV weekly for 3 weeks and prednisolone 40 mg/m by mouth for 2 weeks

	Jacobs
	The adults were managed with conventional doses of vincristine, prednisone, I-asparaginase and adriamycin. Those achieving complete remission underwent cranio-spinal prophylaxis and entered a three-year maintenance programme of oral 6-mercaptopurine and methotrexate with monthly drug intensification. 

	Chagaluka
	Induction (4 weeks): Cyclophosphamide - IV 300 mg/m2 Day 1, Prednisolone - 40 mg/m2/Day x 28 days PO, then wean for 5 days, Vincristine - IV 1.5 mg/m2 Day 1, 8, 15, 22, 29, Intrathecal methotrexate - Day 1, 7, 29, intrathecal. Setrin prophylaxis for pneumocytosis Maintenance (20 weeks): Vincristine - 1.5 mg/m2 4 weekly, Prednisolone - 40 mg/m2 day x 5 days 4 weekly, 6-mercaptopurine daily 60 mg/m2 , Intrathecal methotrexate - 4 weekly. Septrin prophylaxis for pneumocytosis

	Rubagumya24
	Regimen 1 of Hunger Protocol (developed for low resource settings): Vincristine, prednisone, cyclophosphamide, intrathecal methotrexate, 6-mercaptopurine, dexamethasone and L-asparaginase24

	Kasonkanji25
	: Modified CALGB 10403 regimen for Malawi protocol25


  


Case presentation  
We present a 33-year-old carpenter with complaints of a fever of three weeks, a headache of two weeks, a seizure, and altered consciousness of 15 hours duration. The patient was not diagnosed as hypertensive or diabetic, nor was there a history of use of recreational drugs. He was not an epileptic patient nor had he had seizures in the past. No history of use of antiplatelet drugs or anticoagulants. Physical examination revealed a young man, pale, febrile (38 degrees Celsius), anicteric with generalized lymphadenopathy (anterior cervical, axillary, and inguinal, firm, not tender). There were petechiae haemorrhages (about 1mm on the trunk, arms, and legs) with Oxygen saturation (SPO2) of 99% on room air, nill bleeding from the cannula site or other orifices. He had a Glasgow Coma Score (GCS) of 10/15 and a National Institute of Health Stroke Scale (NIHSS) of 15. His pupils were 3mm bilateral, reactive to light, the neck was supple, and Kerning’s sign was negative. He moved all limbs, and reflexes were normal; however, muscle power, cerebella signs, and gait could not be assessed because the patient was confused. The cardiovascular evaluation was essentially normal with a pulse rate of 82 BPM and regular volume. His Blood pressure was 130/70mmHg, in the supine position. A review of laboratory investigations revealed a random blood glucose level of 136mg/dL and a packed cell volume of 10%. Other hematological tests revealed a white blood cell count of 30,600/mm3 and a platelet count of 41,000/mm3. Clotting profile (PT, APTT, INR) and Blood culture were within normal ranges. Cranial Computed Tomography (CT) scan revealed an acute left intracerebral bleed in the region of the left basal ganglia and thalamus with extension into the left lateral ventricle, the third ventricle, and the Sylvian fissure. Findings from peripheral blood film and bone marrow aspirate by the Haematologist revealed a diagnosis of Acute Lymphoblastic Leukaemia (FAB L2 morphology). Immunophenotyping, cytogenetic analysis, and BCR-ABL quantification were not performed due to a lack of facilities and financial constraints.  The patient was transfused with fresh whole blood (three units). Intravenous diazepam 10 mg was given to abolish seizures, with the continuation of tabs of levetiracetam 500mg twice daily to achieve seizure remission. He was also placed on tabs of prednisolone 20mg three times daily, intravenous vincristine 2mg stat, to commence intravenous Adriamycin at 25mg/m2 and subcutaneous  L-asparaginase at 6000 units/m2, and intrathecal chemotherapy when the blood count has improved. Tab omeprazole 20mg BD, oral ferroglobin 1 cap BD, and Tab levofloxacin 500mg daily. He has remained stable during this inductive phase. To be followed up with a bone marrow biopsy post-induction to determine whether the patient is in remission. Below are the films for bone marrow aspirate, peripheral blood, and serial axial sections of a non-contrast CT scan showing acute left intracerebral hemorrhage in the region of the left basal ganglia and thalamus with intraventricular extension. 
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Figure 1: Bone marrow aspirate film of our patient showing predominant heterogeneous lymphoblast with other cell lines depressed. (ALL, FAB A2 Morphology)
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Figure 2: Peripheral blood film of our patient with a significant number of lymphoblasts and moderate to severe thrombocytopenia.
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Figure 3: Non-Contrast-enhanced axial CT Section of the brain of our patient showing acute intraventricular extension into the left lateral ventricle.
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Figure 4: Non-contrast-enhanced axial CT section of the brain of our patient showing acute left intracerebral hemorrhage in the region of the left basal ganglia and thalamus with intraventricular extension   
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Figure 5: Non-contrast enhanced CT section of the brain of our patient showing acute left intraventricular extension.


DISCUSSION
ALL occurs mainly in children, but when it does occur in adults, it is more challenging to treat.4  The etiology of ALL is largely unknown.4 About  5% has been attributed to genetic syndromes such as Fanconi anemia, Down syndrome, ataxia-telangiectasia, and others.6,7,8,9 Other etiologies include association with Epstein-Barr virus, human T-lymphotropic virus type 1, and human immunodeficiency virus.3,10 While “chromosomal aberrations are the hallmark of ALL, they are not sufficient to generate leukemia”.3 A similar gene expression to Ph-positive ALL but without the BCR-ABL1 rearrangement has been identified. Common rearrangements include involvement of ABL1, JANK 2, PDGRB CRLF2 and EPOR, deletions of SH2B3, which encodes for JACK2-negative regulator LNK.,11 The recent standard for the diagnosis of ALL integrates the study of cell morphology, immunophenotype, and genetic/cytogenetics.12 This has replaced the traditional French-American-British morphological (FAB) classification. This new approach was proposed in 2008 by the World Health Organization due to the lack of prognostic value of the FAB system.12,13,14,15  In 2016, a revision allowed “ALL to be classified into B- B-lymphoblastic and T-lymphoblastic categories with 2 new provisional genetic entities added ( B-ALL with intrachromosomal amplification of chromosome 21 and B-ALL with translocations involving tyrosine kinase or cytokine receptors.16 B-cell ALL comprises approximately 90% of cases in children and 75% in adults, while T-cell ALL makes up the rest”.15,17
Historically, however, “the diagnosis of ALL was based on the French-American-British morphological criteria that describe 3 subtypes of ALL (L1, L2, L3) based on the cell size, cytoplasm, nucleus, vacuolation, and basophilia”.12  
[bookmark: _GoBack]“In the FAB L1 subtype, the lymphoblast is small, and the nuclear and cytoplasmic characteristics appear uniform with scant blue cytoplasm, regular nuclear shape, partially condensed chromatin with barely visible nucleoli, and a high nucleo-cytoplasmic ratio”.12
“The FAB L2 subtype; the lymphoblasts are variable in size with irregular outlines, heterogeneous lacy chromatin, moderately plentiful weakly basophilic cytoplasm, and variable nucleo-cytoplasmic ratio”.12
“The FAB L3- subtype (Burkitt); the lymphoblast is very large and quite homogenous with finely granular stippled nuclear chromatin with prominent nucleoli”.12
Although this classification is outdated, its relevance in low-resource countries makes it valuable in patient management. Our patient is consistent with the FAB-L2 classification.
Risk factors for multiple cerebral hemorrhages in acute leukemia include marked leucocytosis, thrombocytopenia, and blast crises, as seen in our patient. 18 Other hypotheses regarding intracerebral hemorrhage include leucocytosis resulting in hyperviscosity, leukostasis, hypoxia, and vasodilatation.18 Leucostasis brought by Hyperleukocytosis can lead to obstruction of small cerebral veins26 and micro-channels. Additional vascular wall damage may occur from the proliferation and local invasion of leukemic cells. Products from increased nucleoprotein catabolism, signified by marked uric acid levels in patients with acute leukaemia, may act as a vasodilator and perpetuate cerebral bleeding26. However, clinical parameters of a subset of patients with pre-B ALL, with expression of CD11a, were associated with a low leukocyte count and a better prognosis33,34
Primary intraventricular hemorrhage is defined as bleeding within the ventricles of the brain without associated parenchymal or subarachnoid hemorrhage as demonstrated on a non-contrast CT scan.19,20 It accounts for 2-4% of all intracerebral haemorrhages.19 Hypertension is the most significant risk factor.19 Majority of patients present with headache and loss of consciousness.19 Patient age and amount of bleed have been identified as poor predictive factors.21  Our patient, however, had a parenchymal bleed which spilled into the ventricles with moderate stroke severity of National Institute of Health Stroke Scale (NIHSS) of 15 with normal mean arterial blood pressure, random blood sugar and cerebral perfusion pressure. He was given antibiotics, fresh whole blood transfusion and Chemotherapy to address the cause of the bleeding.
In the INTERACT-3 trial40 for management of Acute Cerebral Haemorrhage, the Intensive Care Bundle protocol addresses early intensive lowering of systolic blood pressure (<140mmHg), antipyretic treatment (≤37.5°C), and rapid reversal of warfarin-related anticoagulation. In this setting, the integration of intensive glucose control (target 6.1–7.8 mmol/l[110–140 mg/dl] in participants without diabetes, like in our patient, and 7.8–10 mmol/l [140–180 mg/dl] in those with diabetes) with the other measures was associated40 with a significantly lower likelihood of poor functional outcome and mortality.
We adopted the modified Jacob23 protocol for our patient, recommended for treatment of adult Acute Lymphocytic Leukaemia (Table 1).
In contrast to the pediatric regimens, standard adult ALL treatment protocols typically comprise blocks of myelosuppressive therapies followed by periods of rest, such as is given with hyper-[CVAD](Cyclophosphamide, Vincristine, Adriamycin, Dexamethasone) therapy36 for 6 months. This is followed by maintenance therapy with prednisone, vincristine, mercaptopurine, and methotrexate, commonly given for 24–30 months of therapy36,37. We treated our patient with L-asparaginase, Vincristine, Adriamycin, and prednisolone, followed by a post-induction bone marrow biopsy to determine whether the patient is in remission.
Hyper-CVAD therapy in adults compared to classic pediatric treatment regimens is generally shorter, though it often requires longer inpatient hospitalizations.  Older patients are believed to be more susceptible to the side effects from chemotherapy, and in particular, vincristine-induced peripheral neuropathy, as well as the multitude of asparaginase toxicities38. In Malawi, the use of a modified pediatric regimen to treat ALL among adolescents and young adults (AYAs) was expectedly poor compared with outcomes for AYAs in high-resource settings39. 
Although the new method of classification41 of ALL gives a better prognostic cover concerning treatment, it hasn’t been widely adopted in a poor resource setting. Patients in this setting struggle with basic investigations, leaving little hope for more advanced diagnostic techniques. As was the case above, clinical features and basic investigative tools were used in the management. The prevalence of Adult Acute Lymphoblastic Leukaemia with Intra-cerebral Haemorrhage is unknown in our setting, and uncommon. There are limited data on management and results for acute lymphoblastic leukemia (ALL) among young adults in sub-Saharan Africa35.
These factors make the planning of treatment options difficult, and it is hoped that soon we will be able to give the best to our patients. Subsequent investigation and treatment by the provision of a robust National Health Policy for cancer patients will go a long way in improving the management and care of cancer patients in Nigeria. 
Conclusion: 
We present a rare case of an adult with acute hyperleukocytosis diagnosed with acute lymphoblastic leukaemia presenting as a haemorrhagic stroke. It is important to remember the possible association with haemorrhagic strokes due to the hemodynamic changes in the setting of hyperviscosity in patients with leukemia. To our knowledge, this is the first case reported in Nigeria.
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