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How can we make a difference in people living with 
Epilepsy in Tanzania?

1. HISTORY OF EPILEPSY FROM ANCIENT TIMES

“No person’s life should be limited by epilepsy - Let us all stand for Epilepsy”

1.1. Ancient concepts
Epilepsy has a long recorded history of 3 to 4 millennia. It was defined by its most visible and 
dramatic symptoms; characterized by mysterious brief episodic attacks of one kind or another
• The falling sickness writings attributed epilepsy to supernatural powers  
- Ancient Sumeria “ antasubha” hand of sin-God of moon by  he exerciser
- Babylonian and assyrian “miqtu”

• The sacred disease: by the time of the later Greco – Roman period, the responsible invading 
supernatural powers included Gods. Magical, divine and sacred. Epilepsy is of greek origin means: 
to seize, to take hold or to attack, while the word seizure is Latin from “SACIRE” claim i.e. the 
sufferer has been claimed supernatural powers.

• SAKIKKU is the oldest detailed description of epilepsy in a Babylonian clay tablet ( in the British 
Museum ) from the second millennium BC The tablet is one of 40 such tablets comprising a 
Babylonian ‘textbook’ of medicine and in number 25/26 the cuneiform text is wholly concerned   
with epilepsy  
- Babylonians were remarkable observers of human illness and behaviour. They accurately 
described many of the seizure types we recognize today but were attributed to Supernatural 
causes were responsible for these for these episodes 

• Spiritual Healing: The notion that the person with epilepsy was possessed persisted and the 
New Testament stories attested to this belief and spiritual healing of epilepsy.  For instance St 
Mathew’s gospel 17; 15 From the crowd a man approached him kneeling down saying “Lord have 
mercy on my son, because he is an epileptic and is ill, for he falls often into the fire and often into 
water” St. Mark’s gospel 9. 17-18 “teacher I brought my son to you because he has speechless 
spirit, and whenever it seizes him it dashes him to the ground and he has foams and grinds his 
teeth and loses his strength”

THE LECTURE NARRATIVE
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• Epilepsy as brain Disorder 
- Hippocrates famous fifth- century BC treatise on ‘The sacred disease’ in which he doubted 
whether   the human body could be polluted by a God and for the first time suggests a natural 
causation mediated through disorder of brain function.  The brain is the seat of this disease as it is 
of other very violent diseases. 
- Convulsive and other Parosymal Disorders; Lumleian lectures Until the seventeenth and 
eighteenth centuries’ AD, when the concept of a brain disorder began to take root in Europe. The 
establishment of Epilepsy hospital in London (National hospital for the paralyzed and Epileptic 
1860) and   in Paris (Salpểtriẻre, Bicẻtre 1850’s) lead to meticulous observations and research into 
epilepsy. By now the focus was on motor paroxysms and the problem was how to distinguish a 
particular forms of motor convulsion, with or without loss of consciousness, from other periodic 
convulsive diseases.  Other forms of paroxysmal disorders were gradually separated off from 
epilepsy in the nineteenth century especially in the Lumleian Lectures on ‘convulsive diseases” by 
Todd in 1849 and Jackson in 1890. Jean-Martin Charcot 1868, Bourneville 1876.

- Modern definitions of symptoms of Epilepsy were born out of experimental studies and 
meticulous observations.   For instance, Robert B Todd Challenged the vascular theory and he 
proposed that Seizures were disruptive electrical discharges, in his Lumleian Lecture 1849.  John 
Hughlings Jackson he favoured the vascular theory in 1860s but later 1873 developed theory 
of “an occasional, sudden, excessive rapid discharge of the grey matter” based on chemistry, 
anabolism and catabolism.  He defined a convulsion as “A convulsion is but a symptom and 
implies that there is an occasional, an excessive and disorderly discharge of nerve tissue”  

- Electroencephalogram by Hans Berger he invented, made 73 recordings from his 15 aged son 
Klaus which were published 1929 after several years of studying electrical potentials in animals 
and later in volunteer humans
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2. PATHOPHYSIOLOGY OF EPILEPSY

The Pathophysiology of epilepsy is not clearly delineated but epileptic seizures arise from either 
intrinsic membrane properties that allow the cells to generate pacemaker-like slow depolarization 
or A large degree of excitatory coupling of neurons or The loss of inhibitory control mechanisms. 
Neuronal network commonly the pyramidal cells generate a seizure through high frequency 
synchronous discharges in large groups 

2.1. Absence seizures: The thalamic theory “Centerencephalic by Jasper and Penfield” 
Thalamocortcal circuit is involved. The precise abnormality of the circuit has yet to be determined 
but there are- multiple possibilities example: 

2.1.1. T-type calcium channels abnormality

2.1.2. Altered γGABA receptor function 

2.1.3. Changes in modulation from the brainstem     
Thus the thalamic relay neurons, thalamic reticular neurons, and cortical pyramidal neurons are 
involved in Absence seizures: That is dysfunction of a neuronal circuit that produces a physiologic 
state of rhythmic cortical activation that lead to abnormal paroxysmal episodes of rhythmic cortical 
activation (absence seizures).

2.2. Generalized epilepsies: Some generalized seizure have been demonstrated after cortical 
stimulation- “Cortico reticular theory” Initial discharge arising from a focal cortical pacemaker that 
rapidly engage bilateral neuronal networks (This is the true in pre-surgical evaluation in generalized 
epilepsies). Some generalized epilepsies have also been associated with ion-channel mutations. 
Most generalized epilepsies have complex inheritance. Few have a mendelian inheritance pattern 
associated with single gene mutations. Almost all these mutations have been found in genes 
encoding ion-channel protein

2.2.1. Gene for voltage-gated sodium channel β1subunit (SCN1B):Gen. Epil ċ febrile seizure plus

2.2.2. Gene for potassium channels on chromos 20q, 8q KCNQ2 KCNQ3 benign familial neonatal 
convulsion

2.3. Focal Epilepsies is much less known of the underlying mechanisms in focal seizures, even 
though focal are the most common seizure disorder in adults, often stemming from focal lesions 
such as head trauma, strokes, and tumours. The most studied focal epilepsies is mesial temporal 
sclerosis there is selective neuronal loss, structural reorganization, molecular alterations GABAA2 
and neurogenesis predict development of local hyperexcitability and predisposition to partial 
seizures. There is selective loss of neurons in the dendate hilus and the hippocampal pyramidal 
cell layer, with relative preservation of dendate granule cells and a small zone of pyramidal cells (in 
the cornu ammonis field 2 of the hippocampus) The loss of neurons is replaced by dense gliosis 
causing shrinkage and hardening of tissue. Often with loss in neurons in neighbouring entorhinal 
cortex and amygdala 
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3. EVIDENCE BASED LITERATURE 

3.1. Prevalence of Epilepsy

3.1.1. Globally: epilepsy is a common chronic brain disease, about 60 million people worldwide 
with 34–76 affecting per 100,000 new cases being added annually with average of point prevalence 
of 0.5-1% and cumulative lifetime incidence of 3% worldwide.

3.1.2. Africa has one of the highest prevalence varying from 20-58 per 1000population. 

3.1.3. Tanzania is one country with some villages in Mahenge having prevalence of up to 37. 5 
/1000 population. There are about one million people living with epilepsy in Tanzania
• Matched for age patients with epilepsy in Tanzania have six times as high mortality rate than 
general population. Over 60% of deaths are due to epilepsy related (directly or indirectly) 
complications.
• Patients with epilepsy are young people with mean age of 15. 4 years.  Over 24% patients with 
epilepsy have physical disability some as a consequence of burns, injuries suffered during drop 
seizures
• The general population attitude towards people living with epilepsy remains negative in Africa. 
For instance, in Tanzania up to 36% of population still attributes witch craft to be the cause of 
epilepsy.
• Symptoms of epilepsy are still believed to be infectious by 50% of the population leading to 
severe psychosocial consequences.
• In Tanzania children of school age with epilepsy 45% are not sent to school mostly due to stigma 
and discrimination. Of those who attend school 68% attend irregularly and only 37% complete 
primary education
• Over 75% of patients with epilepsy in Tanzania consult traditional healers and spiritual leaders 
first because of the belief that the cause of attacks are due possession by evil spirits. Nevertheless, 
up to 60 % will reach a modern health facility within one year of first seizure. But only about 5-10 
% get regular and appropriate medication. Therefore, the majority of peoples living with epilepsy 
in Tanzania have active epilepsy.
• How can we make a difference in people living with epilepsy in Tanzania:  
• Sustained Advocacy from high level to the village should continue being conducted to address 
stigma and discrimination and in special groups like schools at all levels including teachers. Training 
of health workers on the causes, prevention, early diagnosis and appropriate treatment of people 
with epilepsy.  Provide special educational needs for children with epilepsy and learning disability  
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5. APPENDIX

5.1.  Abstracts From Published Data

5.1.1. Aetiological factors in Tanzanian Epileptics. Matuja WBP. East Afr Med J 1989; 
66:343-34. 

Summary: The study deal with 428 patients with epilepsy who were referred to the neurology 
clinic, Muhimbili Medical Centre, Dar es Salaam; and analyzed for etiological factors. Of these, 
146 (34%) had identifiable causes which were acquired in 95%. Sixty seven (46%) of patients with 
identifiable causative factors were children below the age of fifteen and 35(24%) adults were above 
the age the age of thirty. The cause of epilepsy in 71% of children was childhood febrile convulsion 
and CNS infection while in 74% adults; it was due to head injury, tumours and vascular disease. 
Twice as many patients with partial epilepsy had identifiable etiological factors than those with 
generalized epilepsy. Childhood febrile convulsion was commonly associated with partial epilepsy 
with complex symptoms while birth injury and CNS infections were associated with generalized 
epilepsy. Vascular causes and tumours were associated with partial epilepsy. The significance of 
identifiable etiological factors and their association to various types of epilepsy is discussed. This 
study is a preliminary report of a major study which commenced in January, 1983 dealing with 
classification, clinical presentation, social factors and management of epileptic patients referred 
to this clinic.

5.1.2.  Prevalence and Incidence of Epilepsy in Ulanga, a Rural Tanzanian District: A 
Community based study: Rwiza HT et al. Epilepsia 1992; 33:1051-1056.

Summary: A random cluster sample survey of approximately 18,000 people in 11 villages was 
performers in Ulanga, a Tanzanian district with a population of approximately 139,000 people. 
Well- Instructed fourth – year medical students and neurologic and psychiatry nurses identified 
person with epilepsy using a screening questionnaire and sent them to a neurologist for detailed 
evaluation. Identified were 207 subjects (88 males, 119 females) with epilepsy of these 185 (89.4) 
(80male 105female) had active epilepsy. The Prevalence among villages varied, ranging from 3.1 to 
37.1 in 1000 (age- adjusted 5.8 – 37.0). In a 10-year period (1979 – 1988) 122 subjects living in the 
villages developed epilepsy, with an annual incidence of 73.3 in 100,000. Generalized tonic – clonic 
seizures (GTCS) accounted for 58% and partial seizures accounted for 31.9%, whereas in 10.1% 
seizures were unclassifiable. Of the partial seizures, secondarily generalized seizures were the 
most common. Possible etiologic or associated factors were identifiable in only 25.3% of cases. 
Other associated factors included unspecified encephalitis (4.7%), cerebral malaria (1.9%), birth 
injury (1.4%), and other (3%). In 38% of the cases, there was a positive family history of epilepsy. 
Key Words: Epilepsy- Epidemiology – Prevalence – Incidence – Tanzania – Delivery of health care.

APPENDIX A
SELECTED REFERENCES BY AUTHOR
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5.1.3. Prevalence of Active Epilepsy in a Rural Area in South Tanzania: A Door –to-Door Survey. 
Dent W et al. Epilepsia 2005; 46(12):1963-1969.

Summary 
Objective: A door -to-door survey was carried out to assess the prevalence of active epilepsy in the 
rural population within the catchment area of the Mnero Diocesan in Southern Tanzania. 
Methods: A total of 4,905 individuals living in 1,047 house –holds were enrolled in a study, 
consisting of a screening dialogue with a representative family member followed by a face-to-face 
interview with the affected subject. The diagnosis of epilepsy followed clinical guidelines proposed 
by the International League Against Epilepsy (ILAE). 
Results: We detected 42 cases (21 males and 21 females) of active epilepsy (8.6/1,000- 11.1/1,000; 
age- adjusted prevalence ratio: 7.4/1,000). Thirty of them met case definitions of generalized 
seizures, whereas 12 patients reported partial seizure. The peak prevalence was found in both 
sexes in the second decade of life 
(:16.9/1,000; m: 15.8/1,000; t: 16.4/1,000), with a second peak in the group aged 30-39years 
(f: 10.4/1000; m: 8.81,000). Eleven patients (26.2%) were classified as “strongly suspected 
of symptomatic “epilepsy the remaining 31 patients (73.8%) as possibly being idiopathic, 
symptomatic, or cryptogenic epilepsy cases. 
Discussion: This study provides baseline data about the active epilepsy prevalence in a rural 
African population. Compared to western countries, our study confirmed a pattern toward higher 
prevalence of epilepsy in tropical countries.  As shown in previous studies, we observed a higher 
prevalence of epilepsy in children and adolescents, followed by a steady decline with increase age. 
Reasons for this type of frequency could be ascribed to malnutrition, trauma, genetic conditions 
antenatal and prenatal care, diseases resulting in febrile convulsions, cerebral infections and may 
even result in death in specifically diseased individuals.
Key words: South Tanzania –epidemiology –Active epilepsy-Prevalence –ILAE criteria –Door 
-to-door survey.

5.1.4. Risk Factors for Epilepsy in Rural Area in Tanzania: A community – Based Case – Control 
Study. Matuja WBP et al. Neuroepidemiology 2001; 20:242-247.

Summary 
Background and methods: The high Prevalence of epilepsy detected in rural Tanzania by Dr. Jilek 
Aall since 1960, was verified by the World Health Organization (WHO) survey on neurological and 
seizure disorders. Neurologist and psychiatrists further interviewed both patients and controls using 
standard methods. The presence of possible risk factors was complemented by corroborative 
evidence through interviewing close relatives and scrutinizing medical symptoms and the use of 
EEG. 
Results: A family history of epilepsy in first- degree relative was found in 46.6% of patients, but 
in only 19.6% of controls. The odds ratio for family history with epilepsy as 3.52 (95% confidence 
interval, CI 2.4 – 5.74, P<0.001). A past history of febrile convulsion was found in 44% of patients 
in comparison to 23% of the control group which was significant (odds ratio 2.4, 95%CI.1.5 – 



11

3.8; p< 0.001). a history of intrapartum complications was found in 12.1% patients and 1.8% of 
controls (odds ratio 7.3, 95% CI 2.5 – 25.2; p< 0.002). Head injury was not a significant risk factor 
for epilepsy in this rural community. 
Conclusion: The result indicated a strongly independent association between four factors and 
the risk of developing epilepsy. It would seem more likely that previous brain insults/ disease 
play a significant major role in the cause of epilepsy in the Mahenge area. However, a genetic 
predisposition to low threshold for convulsion cannot be excluded. 

5.1.5. Clinical features, Proximate Cause, and Consequences of Active Convulsive 
Epilepsy in Africa: Kariuki S et al.  Epilepsia 2014; 55(1):76-85.

Summary 
Purpose: Epilepsy is common in Sub – Saharan Africa (SSA), but the clinical features and 
consequences are poorly characterized. Most studies are hospital, and few studies have compared 
different ecological sites in SSA. We described active convulsive epilepsy (ACE) identified in cross 
– sectional community based surveys in SSA, to understand the proximate causes, features and 
consequences.
Methods: We performed a detailed clinical and neurophysiologic description of Ace cases identified 
from a community survey of 584,586 people using medical history, neurologic examination, and 
electroencephalography (EEG) data from five sites in Africa: South Africa, Tanzania, Uganda, 
Kenya and Ghana. The cases were examined by clinicians to discover risk factors, clinical features 
and consequences of epilepsy. We used logistic regression to determine the epilepsy factors 
associated with medical comorbidities. 
Key Findings: Half (51%) of the 2,170 people with ACE children and 69% of seizures began in 
childhood. Focal features (EEG, seizure type, and neurologic deficits) were present in 58% of ACE 
cases, and these varied significantly with site. Status epileplepticus occurred in 25% of people 
with ACE. Only 36% received antiepileptic drugs (Phenobarbital was the most common drug 
(95%), and the proportion varied significantly with the site. Proximate causes of ACE were adverse 
perinatal events (11%) for onset of seizures before 18 years, and acute encephalopathy (10%) 
and head injury prior to seizure onset (3%). Important comorbidities were malnutrition (15%), 
cognitive impairment (23%), and neurologic deficits (15%). The consequences of ACE were burns 
(16%), head injuries (post seizure) (1%), lack of education (43%) and being unmarried (67%) or 
unemployed (57%) in adults, all significantly more common than in those without epilepsy. 
Significance: There were significant differences in the comorbidities across site. Focal features 
are common in ACE, suggesting identified and preventable cause. Malnutrition and cognitive and 
neurologic deficits are common in people with ACE and should be integrated into the management 
of epilepsy in this region. Consequences of epilepsy such as burn, lack of education, poor marriage 
prospects, and unemployment need to be addressed.
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5.1.6. Knowledge, attitude and practice (KAP) towards epilepsy in secondary school students 
in Tanzania. Matuja WBP et al. Cent Afr Med 1994; 40(1):13-17.   

Summary
Persons with epilepsy are should and discriminated against in education, employment, and 
marriage in Africa, because epilepsy is seen as a highly contagious shameful disease in the eyes of 
the public. These observations come from many studies carried out in Africa including recent ones 
in Nigeria and Liberia. The KAP towards epilepsy among school children in Tanzania has not been 
studied and this information is essential before a health education programme on epilepsy can be 
designed for incorporation into the school curriculum. Therefore, a study was carried out on 426 
secondary school children in Mahenge to find out their KAP towards epilepsy. Forty six per (193 
of 420, students attributed epilepsy to heredity, brain injury, brain infection and witchcraft in that 
order. About 60 pc (186 of 331) considered epilepsy to be contagious through physical contact, 
saliva, and breath. Hospital treatment was considered by 62.7 pc (248 of 395) students and 
80pc (346 of 422) considered epilepsy to be controllable. Over 90pc (385 of 414) of the students 
believed on an epileptic person to be mentally subnormal and considered this a major reason for 
not sending an epileptic child to school.
 
5.1.7. A Cross- Sectional Study of People with Epilepsy and Neurocysticercosis in Tanzania: 
Clinical Characteristics and Diagnostic Approaches. Blocher J et al. PLOS Neglected Tropical 
Diseases 2011; 5:1-7.

Abstract
Nuerocysticercosis (NCC) is a major cause of epilepsy in regions where pigs are free-ranging and 
hygiene is poor, Pork production is expected to increase in the next decade in sub-Saharan Africa, 
hence NCC will likely become more prevalent. In this study, people with epilepsy (PWE, n=212) 
were followed up 28.6 months after diagnosis of epilepsy. CT scans were performed, and serum 
and cerebrospinal fluid (CSF) of selected PWE were analysed. We compared the demographic 
data, clinical characteristics, and associated risk factors of PWE with and without NCC (n=35) 
were more likely to be older at first seizure (24.3 vs. 16.3 years, p=0.097), consumed more pork 
(97.1% vs. 73.6%, p=0.001), and were more often a member of the Iraqw tribe (94.3% vs. 67.8%), 
p=0.005) than PWE without NCC (N=177). PWE and NCC who were compliant with anti-epileptic 
medications had a significantly higher reduction of seizures (98.6% vs. 89.2%, p=0.046). Other 
characteristics such as gender, seizure frequency, compliance, past medical history, close contact 
with pigs, use of latrines and family history of seizures did not differ significantly between the two 
groups. The number of NCC lesions and active NCC lesions were significantly associated with a 
positive antibody result. The electroimmunotra blot, especially in PWE and cerebral calcifications. 
This is the first study to systematically compare the clinical characteristics of PWE due to NCC 
or other causes and to explore the utility of two different antibody tests from diagnosis of NCC in 
sub-Saharan Africa.
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5.1.8. The role of Onchocerca volvulus in the development of epilepsy in a rural area of 
Tanzania. Konig RN et al. Parasitology 2010; 137:1559-1568. 

Summary 
Introduction. Several reports indicate high prevalence of both onchocerciasis and epilepsy in 
some regions of Africa. This raises the question of whether these diseases are associated. We 
therefore investigated people with epilepsy and/or onchocercisis living in an area in Tanzania 
endemic for Onchocercisis volvulus (O. volvulus). Methods. We collected clinical information, 
skin snips, and blood from 300 individuals, and cerebrospinal fluid (CSF) from 197. Participants 
were allocated to 4 groups consisting of people with epilepsy and onchocercisis (n=135), those 
with either epilepsy (n=61) or onchocercisis only (n=35), and healthy individuals (n=69). Samples 
were evaluated for microfilaria, IgG4 antibodies against O. volvulus, O. volvulus antibody index 
(CSF/serum), and CSF routine parameters. Polymerase chain reaction (PCR) was performed on 
skin snips and CSF. Results. No difference was found in microfilaria destiny between participants 
with and without epilepsy (P=0.498). The antibody index was raised in participants. CSF PCR 
was negative in all samples tested. Discussion. Our results do not give evidence of a relationship 
between O. volvulus and epilepsy. Despite microfilariae into the CSF appears unlikely. However, to 
date unexplored reactions to the infection with O. volvulus causing epilepsy cannot be excluded.

5.1.9. The head nodding syndrome - Clinical classification and possible causes. Winkler AS et al. 
Epilepsia 2008; 48:960-972.
Purpose: In the 1960s in Tanzania, L. Jilek-Aall observed a seizure disorder characterized by head 
nodding (HN). Decades later, “nodding disease,” reminiscent of what was seen in Tanzania, was 
reported from Sudan. To date this seizure disorder has not been classified and possible causes 
still remain obscure.
Methods: In a prospective study in southern Tanzania, we evaluated 62 patients with HN. Selected 
patients underwent blood (n=51) and cerebrospinal fluid (CSF) (n=48) analyses. Others were 
chosen for MRI(n=12) and EEG (n=10). 
Results: Seizure type was classified as “head nodding only” and “head nodding plus” the latter 
being combined with other types of seizure (n=34). During HN, consciousness was impaired in 11 
patients (17%7) and supportive signs of epileptic seizures were described by 15 (24.2%) patients. 
Precipitating factors were confirmed by 11 (17.7%) patients. Fifty-six (90.3%) patients had at least 
one relative with epilepsy. EEG confirmed interictal epileptic activity in two patients and unspecific 
changes in four patients. MRI showed hippocampus pathologies (n=5) and gliotic changes 
(n=5.Skin polymerase chain reaction (PCR) positively for Onchocerca volvulus was significantly 
associated with lesions on MRI. However, PCR of the CSF was negative in all cases. 
Conclusion: We present a comprehensive clinical description of the “HN syndrome”, possibly 
a new epilepsy disorder in sub-Saharan Africa. MRI lesions and their association with positive 
skin PCR for O. volvulus despite negative PCR of the CSF is intriguing and deserves attention. 
Furthermore, the high prevalence of hippocampus sclerosis and familial clustering of epilepsy may 
point toward other potential pathogenetic mechanism.
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5.1.10. Nodding Syndrome. Dowell SF et al. Emerg Infect Dis. 2013; 19:1374-1384.

Synopsis: An epidemic illness characterized by head nodding associated with onchocerciasis 
has been described in eastern Africa since the early 1960s; we summarize published reports 
and recent studies. Onset of nodding occurs in previously healthy 5–15-year-old children and 
is often triggered by eating or cold temperatures and accompanied by cognitive impairment. Its 
incidence has increased in Uganda and South Sudan over the past 10 years. Four case–control 
studies identified modest and inconsistent associations. There were nonspecific lesions seen by 
magnetic resonance imaging, no cerebrospinal fluid inflammation, and markedly abnormal electro-
encephalography results. Nodding episodes are atonic seizures. Testing has failed to demonstrate 
associations with trypanosomiasis, cysticercosis, loiasis, lymphatic filariasis, cerebral malaria, 
measles, prion disease, or novel pathogens; or deficiencies of folate, cobalamin, pyridoxine, 
retinol, or zinc; or toxicity from mercury, copper, or homocysteine. There is a consistent enigmatic 
association with onchocerciasis detected by skin snip or serologic analysis. Nodding syndrome is 
unexplained epilepsy.

5.1.11. A longitudinal study on nodding syndrome: a new African epilepsy disorder. 
Winkler AS et al. Epilepsia 2014; 55(1):86-93.

Objectives: Nodding syndrome (NS), a new epilepsy disorder of sub-Saharan Africa, has only 
recently been classified. In a study conducted in southern Tanzania in 2005, 62 patients with 
NS were analysed in great detail. The present study, a follow-up investigation was conducted to 
evaluate the progression of NS over time and to obtain serial electroencephalography (EEG) data. 
Methods: Of the 62 NS patients, 53 (85.5%), the majority of whom were currently on some form of 
antiepileptic treatment, could be re-evaluated in 2009 with a standardized questionnaire. A subset 
of these patients (25/53) underwent EEG investigation. 
Results: In patients with “head nodding (HN) only” in 2005, 10 (43.5%) of 23 remained with the 
same diagnosis, whereas 5 (21.7%) of 23 had developed “HN plus” (i.e., HN and generalized tonic–
clonic seizures). Six patients (26.1%) had seizures other than HN only, and two patients (8.7%) had 
fully recovered. In the “HN plus” group of 2005, 9 (30.0%) of 30 patients remained “HN plus,” and 
15 patients (50.0%) had seizures other than HN only. Four patients (13.3%) reverted to “HN only,” 
and two patients (6.7%) stopped all seizures. In 11 (44.0%) of 25 patients, electroencephalography 
(EEG) showed generalized slowing. Six (54.6%) of these 11 abnormal EEG studies further showed 
generalized epileptiform discharges: (1) ictal electroencephalographic pattern with generalized 2.5 
Hz spike and waves in two patients and (2) interictal bursts of 1.5–2 Hz spike and waves in four 
patients. 
Significance: This follow-up study confirms that HN represents an epilepsy disorder, possibly of 
the atypical absence type with dynamic development over time.
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5.1.12. Nodding syndrome in Tanzania may not be associated with circulating anti-NMDA- 
phosphate serum levels-a pilot study. Dietmann A et al. Afr Heal Sc 2014; 14(2):434-438.
Background: Nodding syndrome (NS) is a seemingly progressive epilepsy disorder of unknown 
underlying cause. We investigated association of pyridoxal phosphate serum levels and occurrence 
of anti –neuronal antibodies against N- methyl- D aspartame (NMDA) receptor and voltage gated 
potassium channel (VGKC) complex in NS patients. 
Methods: Sera of a Tanzania cohort of epilepsy and Ns patients and community controls were 
tested for the presence of anti NMDA – receptor and anti VGKS complex antibodies by indirect 
immunofluorescence assay. Furthermore, pyridoxal phosphate levels were measured. 
Results: Auto – antibodies against NMDA receptor or VGKC (LG1 or Caspt2) complex 
were not detected in sera of patients suffering from NS (n=6) , NS plus other seizure type 
(n=16),primary generalized epilepsy  (n=1) and community controls without epilepsy (n=7). Median 
Pyridoxal-Phosphate levels in patients with NS compared to patients with primary generalized 
seizures and community control were not significantly different. However, these median pyridoxal 
Phosphate levels are significantly lower compared to the range considered normal in Europeans. 
Conclusion:  In this pilot study NS was not associated with serum anti – NMDA receptor or anti 
VGKC complex antibodies and no association to pyridoxal – Phosphate serum levels was found.

5.1.13. Evolution of epilepsy prevalence and incidence in Tanzanian area endemic for 
onchocerciasis and the potential impact of community – directed treatment with ivermentin: 
a cross – sectional study and comparison over 28 years. Greter H et al. BMJ Open 2018; 17188.

Introduction:  Worldwide, there are an estimated 50million people affected by epilepsy. Its 
aetiology is manifold, and parasitic infections play an important role, specifically onchocerciasis 
endemic Ares, a distinctive form of epilepsy has been described as nodding syndrome, affecting 
children and causing nodding seizures, mental retardation and debilitating physical development. 
Onchocerciasis control programmes using community – directed treatment with ivermectin 
(CDTI) are implemented in endemic countries. This study is designed to contribute to a better 
understanding of the linkage between the onset of epilepsy, onchocerciasis and CDTI. Comparing 
the epidemiology data on epilepsy and onchocerciasis from pre- CDTI and 20years after its 
introduction will allow identifying a potential impact of ivermectin on the onset of epilepsy.
Method and analysis:  The study will be conducted in the Mahenge highlands in Tanzania. Study 
on epilepsy selection is based on an in –depth study on epilepsy in that area dating from 1989. CDTI 
was introduction in 1997. By a door to door approach, the population will be screened for epilepsy 
using a validated questionnaire. Suspected cases will be invite for a neurological examination 
for case verification. Onchocerciasis prevalence will be assessed by a rapid epidemiological 
assessment .as an indicator for ongoing transmission, children younger than 10 years of age will 
be tested for OV16 antibodies. Ivermectin use will be assessed at household level. Epilepsy data 
will be analyses in comparison with the 1989 data to reveal pre – CDTI and post CDTI prevalence 
and incidence.
Ethics and dissemination: the protocol has received ethical approval from, the ethics committees 
of the University of Antwerp, Belgium and of the National Institute of Medical Research, Dar es 
salaam, Tanzania. The findings will be published in peer – reviewed journals, and presented to the 
health authorities in Tanzania, at National Regional and village level.
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5.1.14. High prevalence of epilepsy in two rural onchocerciasis endemic villages inthe 
Mahenge area, Tanzania, after 20 years of community directed treatment with ivermectin. 
Mmbando B et al. Infectious Diseases of Poverty 2018. 

Background: Epilepsy is a neurologiocal disorder with a multiple of underlying causes, which may 
include infection with Onchocerca volvulus, the parasitic worm that causes human onchocerciasis. 
A survey carried out in 1989 revealed a high prevalence of epilepsy (1.02% overall, ranging from 
0.51 to 3.71% in ten villages) inthe Mahenge area of Ulanga district an onchocerciasis endemic 
region in south eastern Tanzania. This study aimed to determine the prevalence and incidence 
of epilepsy following 20 years of onchocerciasis control through annual community directed 
treatment with ivermectin (ICDTI). 
Methods: The study was conducted in January 2017 in two suburban and two rural villages 
in the Mahenge area. Door-to-door household visit were carried out by trained community 
health workers and data assistants to screen for persons suspected of having epilepsy, using a 
standardised questionnaire. Persons with suspected epilepsy were then interviewed and examined 
by a neurologist for case verification. Onchocerciasis associated epilepsy was defined as epilepsy 
without an obvious cause, with an onset of seizures between the ages of 3-18years in previously 
healthy children. In each village, fifty males aged >20 years were tested for onchocerciasis 
antibodies using an OV16 rapid test and were examined for presence of onchocerciasis nodules. 
Children aged 6-10 years were also tested using OV16 tests. 
Results: 5117 individuals (median age 18.5 years,53.2% female) from 1168 households were 
screened. 244 (4.8%) were suspected of having epilepsy and invited for neurological assessment. 
Prevalence of epilepsy was 2.5%, with the rural villages having the highest rate (3.5% vs. 1.5%), 
P <0.001). Overall incidence epilepsy was 111 cases ((95% CI:73-161) per 100000 person –years, 
while that onchocerciasis associated epilepsy was131(95% CI:70-223). Prevalence of OV16 
antibodies in adult males and among children 6-10 years old was higher in rural villages than 
in suburban villages (76.5% vs. 50.6, and 42.6% vs. 4.7 respectively), (P<0.001), while overall 
prevalence of onchocerciasis noduleswas1.8%. 
Conclusions: This survey revealed a high prevalence and incidence of epilepsy in two rural 
ochocerciasis endemic villages in the Mahange area. Despite 20 years of CDTI, a high prevalence 
of ov16 antibodies in children aged 6-10 years suggests on –going O. volvulus transmission. 
Reason for the persistence of on-going parasite transmission in the Mahenge area need to be
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History	  of	  Epilepsy	  from	  Ancient	  Imes	  
Ancient	  concepts	  

History  
§ Epilepsy	  has	  a	  long	  recorded	  history	  of	  3	  to	  4	  millennia	  	  
§ It	  was	  defined	  by	  its	  most	  visible	  and	  dramaIc	  symptoms;	  mysterious	  brief	  episodic	  
aSacks	  of	  one	  kind	  or	  another	  
	  
The  falling  sickness  
§ Ancient	  Sumeria	  “	  antasubha”	  hand	  of	  sin-‐	  god	  of	  the	  moon	  
§ Babylonian	  and	  assyrian	  “miqtu”	  
§ Epilepsy	  	  is	  of	  Greek	  origin	  means	  to	  size	  to	  take	  hold	  or	  to	  aSack,	  while	  the	  word	  
seizure	  is	  LaIn	  	  from	  	  “SACIRE”	  claim	  	  i.e	  the	  sufferer	  	  has	  been	  	  seized	  or	  claimed	  by	  
supernatural	  powers	  

The  sacred  disease  	  
§ By	  the	  Ime	  of	  the	  later	  Greco	  –	  Roman	  period,	  the	  responsible	  invading	  supernatural	  
powers	  now	  included	  Gods.	  Magical,	  divine	  and	  	  sacred	  

History	  of	  Epilepsy	  from	  Ancient	  Imes	  

Spiritual/faith	  	  healing	  
	  	  

§ St	   Mathew’s	   gospel	   17;	   15	   From	   the	  
crowd	   a	   man	   approached	   him	   kneeling	  
down	  saying	  “Lord	  have	  mercy	  on	  my	  son,	  
because	  he	  is	  an	  epilepIc	  and	  is	  ill,	  for	  he	  
falls	   oken	   into	   the	   fire	   and	   oken	   into	  
water”	  	  
	  
§ St.	   Mark’s	   gospel	   9.	   17-‐18	   “teacher	   I	  
brought	   my	   son	   to	   you	   because	   he	   has	  
speechless	   spirit,	   and	   whenever	   it	   seizes	  
him	   it	   dashes	   him	   to	   the	   ground	   and	   he	  
has	   foams	   and	   grinds	   his	   teeth	   and	   loses	  
his	  strength”	  	  	  

History	  of	  Epilepsy	  from	  Ancient	  Imes	  

Convulsive	  diseases:	  Lumleian	  lectures	  	  	  
§ UnIl	   the	   seventeenth	   and	   eighteenth	   centuries’	   AD,	   when	   the	  
concept	  of	  a	  brain	  disorder	  began	  to	  take	  root	  in	  Europe.	  	  
§ The	   establishment	   of	   Epilepsy	   hospital	   in	   London(	  NaIonal	   hospital	  
for	  the	  paralyzed	  and	  EpilepIc	  1860)	  an	   	   in	  Paris	  (Salpểtriẻre,	  Bicẻtre	  
1850’s	  )lead	  to	  meIculous	  observaIons	  and	  research	  into	  epilepsy	  	  
§ By	  now	  the	  focus	  was	  on	  motor	  paroxysms	  and	  the	  problem	  was	  how	  
to	  disInguish	  a	  parIcular	   from	  of	  motor	  convulsion,	  with	  or	  without	  
loss	  of	  consciousness,	  from	  other	  periodic	  convulsive	  diseases	  
§ Other	   forms	   of	   paroxysmal	   disorders	   were	   gradually	   separated	   off	  
from	   epilepsy	   in	   the	   nineteenth	   century	   especially	   in	   the	   Lumleian	  
Lectures	   on	   ‘convulsive	   diseases”	   by	   Todd	   in	   1849	   and	   Jackson	   in	  
1890.,	  Jean-‐MarIn	  Charcot	  1868,	  Bourneville	  1876	  

History	  of	  Epilepsy	  from	  Ancient	  Imes	  

SAKIKKU	  
§ Is	  the	  oldest	  detailed	  descripIon	  of	  epilepsy	  
is	   in	   a	   Babylonian	   clay	   tablet	   in	   the	   BriIsh	  
Museum	  from	  the	  second	  millennium	  BC	  The	  
tablet	   is	  one	  of	  40	  such	  tablets	  comprising	  a	  
Babylonian	   ‘textbook’	   of	   medicine	   and	   in	  
number	   25/26	   the	   cuneiform	   text	   is	   wholly	  
concerned	  	  	  with	  epilepsy*	  	  
	  
§ Babylonians	   were	   remarkable	   observers	   of	  
human	  illness	  and	  behaviour.	  They	  accurately	  
described	   many	   of	   the	   seizure	   type	   we	  
recognize	   today.	   Supernatural	   causes	   were	  
responsible	  for	  these	  	  

	  	  
	  *(Kinner	  Wilson	  and	  Reynolds	  1990).	  

History	  of	  Epilepsy	  from	  Ancient	  Imes	  
Epilepsy	  as	  a	  brain	  disorder	  

	  
§ Hippocrates	   famous	   fikh-‐	  
century	   BC	   	   treaIse	   on	   ‘The	  	  
sacred	   disease’	   in	   which	   he	  
doubted	   whether	   	   	   the	   human	  
body	   could	  be	  polluted	  by	   a	  God	  
and	   for   the	   first	   Ime	   suggests	   a	  
natural	   causaIon	   mediated	  
through	   d isorder	   of	   bra in	  
funcIon.	  	  
§ The	   brain	   is	   the	   seat	   of	   this	  
disease	   as	   it	   is	   of	   other	   very	  
violent	  diseases.	  

History	  of	  Epilepsy	  from	  Ancient	  Imes	  

Robert	  Bentley	  Todd(1809-‐1860)	  
§  Challenged	   the	   vascular	   theory	  
and	   he	   proposed	   that	   Szs	   were	  
disrup<ve	   electrical	   discharges,	  
in	  his	  Lumleian	  Lecture	  1849.	  	  

§  He	   was	   influenced	   by	   Michael	  
Faraday	   on	   electromagneIsm.	  
He	   saw	   each	   nerve	   cell	   and	   its	  
fibers	   	   as	   disInct	   apparatus	   to	  
develop	   and	   transmit	   nervous	  
polarity	  	  
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History	  of	  Epilepsy	  from	  Ancient	  Imes	  

John	  Hughlings	  Jackson(1835-‐1911)	  

§ 	  He	  favored	  the	  vascular	  	  theory	  in	  1860s	  but	  later	  
1873	  developed	  theory	  of	  “an	  occasional,	  sudden,	  
excessive	   rapid	   discharge	   of	   the	   grey	   maSer”	  
based	  on	  chemistry,	  anabolism	  and	  catabolism	  	  
§ A	   convulsion	   is	   but	   a	   symptom	   and	   implies	   that	  
there	  is	  an	  occasional,	  an	  excessive	  and	  disorderly	  
discharge	  of	  nerve	  Issue	  	  	  

Pathophysiology	  of	  Epilepsy	  

Generalized	  Seizures	  

Pathophysiology	  of	  Epilepsy	  

History	  of	  Epilepsy	  from	  Ancient	  Imes	  

Hans	  Berger(1873-‐1941)	  
§  He	   spent	   27	   years	   studying	  

electrical	   potenIals	   in	  
an ima l s	   and	   l a t e r	   i n	  
volunteer	   humans	   inspired	  
b y 	   R i c h a r d 	   C a t o n	  
(1842-‐1926)	   who	   was	  
studying	   brain	   acIviIes	   in	  
animals	  .	  	  

§  In	   1929	   he	   invented,	   made	  
73	   recordings	   from	   his	   15	  
aged	   son	   Klaus	   which	  were	  
published	  	  

Pathophysiology	  of	  Epilepsy	  

§  Neuronal	  network	  commonly	  the	  pyramidal	  cells	  
generate	  a	  seizure	  through	  	  high	  frequency	  
synchronous	  discharges	  in	  large	  groups	  by	  either:	  
§  Intrinsic	  membrane	  properIes	  	  that	  allow	  the	  cells	  to	  
generate	  pacemaker-‐like	  slow	  depolarizaIon	  	  

or	  
§  A	  large	  degree	  of	  excitatory	  coupling	  of	  neurons	  	  

or	  
§  The	  loss	  of	  inhibitory	  control	  mechanisms	  	  	  

Generalized	  Seizures	  
§  Thalamic	   theory	   “	   centrencephalic   hypothesis”	   i.e	   A	  

large	   group	   of	   pyramidal	   neournes	   are	   acIvated	   by	  
SubcorIcal	  neurones	  

§  Focal  cor6cal  pacemaker  may	  iniIate	  discharges	  which	  
rapidly	  spread	  to	  engage	  bilateral	  neuronal	  network	  =	  
CorIcal	   sImulaIon	  as	  Gloor	  1979	  and	  recent	  studies;	  
The	  WADA	   test	   for	   surgical	   evaluaIon	   for	   intractable	  
GS	   to	   localize	   lesions	   on	   neocortex	   for	   surgical	  
resecIon	  	  	  

§  Some	   have	   been	   idenIfied	   with	   ionic	   channel	  
mutaIons	  	  
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Pathophysiology	  of	  Epilepsy	  
Thalamocor6cal  circuit  in  absences  seizures  

	  
§ 	  “The	  Thalamic	  theory”	  confirmed	  by	  PET	  and	  fMRI	  as	  observed	  
by	  Jasper	  1947,	  Penfield	  and	  Jasper	  1954	  in	  paIents	  undergoing	  
surgery	  “centrencephalic	  hypothesis”	  	  
§ 	  When	  electrodes	  were	  inserted	  in	  the	  thalamic	  neurons	  lead	  to	  
acIvaIon	   of	   the	   cortex	   producing	   burst	   mode	   of	   bilateral	  
synchronous	  at	  3Hz	  	  that	  is	  visible	  on	  EEG	  	  	  
§  	   The	   precise	   abnormality	   of	   the	   circuit	   has	   yet	   to	   be	  
determined-‐	  mulIple	  possibiliIes	  example:	  
	  	  	  	  	  	  	  a.	  T-‐type	  calcium	  channels	  abnormality	  
	  	  	  	  	  	  	  b.	  altered	  γGABA	  receptor	  funcIon	  
	  	  	  	  	  	  	  c.	  changes	  in	  modulaIon	  from	  the	  brainstem	  	  	  	  	  	  

Generalized	  Seizures	  

§  SomeImes	   ep i l epIc	  
discharges	   spread	   to	  
other	  areas	  of	  the	  cortex	  ,	  
recruiIng	   conIguous	  
areas	   of	   the	   cortex	  
directly	  or	  via	  the	  callosal,	  
commissural	   and	   may	  
involve	   the	   thalamus	  
circuits	   eventually	   larger	  
areas	   of	   the	   cortex	   to	  
involve	  the	  enIre	  body.	  	  	  

Principal  Afferent  projec6ons  to  the  motor  cortex  
(cor6cocor6cal  connec6ons)  

Thalamocor6cal  circuit  in  absences  seizures  

Pathophysiology	  of	  Epilepsy	  

Generalized	  Seizures	  

Generalized  epilepsies  associated  with  ion-‐channel  
muta6ons  

§ 	  Most	  generalized	  epilepsies	  have	  complex	  inheritance	  
§ 	  Few	  have	  a	  mendelian	  inheritance	  paSern	  δ	  assoc.	  with	  single	  
gene	  mutaIons	  
§ 	  Almost	  all	  these	  mutaIons	  have	  been	  found	  in	  genes	  encoding	  
ion-‐channel	  protein—Figure:	  

Ø  gene	  for	  voltage-‐gated	  sodium	  channel	  β1subunit	  (SCN1B):Gen.Epil	  ċ	  
febrile	  seizure	  plus	  

Ø  gene	  for	  potassium	  channels	  on	  chromos	  20q,	  8q	  KCNQ2	  KCNQ3	  
benign	  familial	  neonatal	  convulsion	  

Focal	  epilepsies	  

Pathophysiology	  of	  Epilepsy	  
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Focal	  epilepsies	  

§  Much	   less	   is	   known	   of	   the	   underlying	  
mechanisms	   in	   parIal	   seizures,	   even	   though	  
parIal	  seizures	  are	  the	  most	  common	  seizure	  
disorder	   in	  adults,	  oken	  stemming	  from	  focal	  
lesions	   such	   as	   head	   trauma,	   strokes,	   and	  
tumours	  	  	  

Focal	  epilepsies	  
Mesial	  Temporal	  sclerosis	  

	  

§  Mechanisms	  from	  resected	  Issue	  from	  mts	   is	  hippocampal	  sclerosis	  whose	  
cause	  remains	  elusive	  

	  
§  There	  is	  selecIve	  loss	  of	  neurons	  in	  the	  dendate	  hilus	  and	  the	  hippocampal	  

pyramidal	  cell	  layer,	  with	  relaIve	  preservaIon	  of	  dendate	  granule	  cells	  and	  
a	   small	   zone	   of	   pyramidal	   cells(in	   the	   cornu	   ammonis	   field	   2	   of	   the	  
hippocampus)	  

	  
§  The	   loss	   of	   neurons	   is	   replaced	   by	   dense	   gliosis	   causing	   shrinkage	   and	  

hardening	  of	   Issue.	  Oken	  with	   loss	   in	   neurons	   in	   neighbouring	   entorhinal	  
cortex	  and	  amygdala	  

	  
§  The   role   of   neurogenesis=progenitor	   cells	   in	   the	   dentate	   gyrus	   of	   the	  

hippocampus	  are	  known	  to	  divide	  throughout	  life	  
	  
§  The   role   of   molecular   altera6ons:   GABA   A2   SelecIve	   neuronal	   loss,	  

structural	   reorganizaIon	   and	   neurogenesis	   predict	   development	   of	   local	  
hyperexcitability	  and	  predisposiIon	  to	  parIal	  seizures	  

Prevalence	  of	  epilepsy	  	  
•  The	   first	   prevalence	   study	   was	   esImated	   from	   	   defined	  

Mahenge	   catchment	   populaIon	   of	   paIents	   aSending	   the	  
epilepsy	  clinic	  at	  Kwiro	  Catholic	  dispensary	  Jilek	  esImated	  the	  	  
prevalence	   rate	  of	  20	   in	  1000	  populaIon	  among	   the	  pogoro	  
tribe  (Jilek	  WG	  et	  al)      

  
•  A	   random	   cluster	   sample	   survey	   was	   conducted	   in	  

approximately	  18,000	  people	   in	  11	  villages	   in	  Ulanga	  district	  
with	   approximate	  139,000	  people	   (by	   1988	   census)	   in	   1990.	  
The	   prevalence	   of	   acIve	   epilepsy	   varied	   from	   	   village	   to	  
village	  from	  5.1-‐37.1	  in	  1000	  populaIon.	  The	  prevalence	  rate	  
for	  AcIve	  epilepsy	  185/207	  paIents	  was	  10.2	  per	  1000	  (Rwiza	  
HT	  et	  al)	  

Evidence	  Based	  Literature	  From	  
Tanzania	  

	  

•  Random	  cluster	  sample	  method	  doorto	  door	  in	  4	  rural	  
villages	   	  a	  cathment	  area	  for	  Mnero	  Dioessan	  hospital	  
Nachingwe	  idenIfied	  42/4,905	  persons	  prev	  8.16/1000	  
with	  CI	  95%	  (.6.0	  -‐	  11.1/1000;	  age	  adjusted	  prevalence	  
raIo:7.4/1000	  	  (Dent	  W	  et	  al)	  

•  Recent	   door	   to	   door	   household	   visited	   	   a	   2	   rural	  
villages	   previously	   reported	   to	   have	   high	   prevalence	  
and	  2	  suburban	  villages	  in	  Mahenge	  revealed	  the	  same	  
high	   prevalence	   in	   2	   rural	   villages	   (35	   per	  
1000populaIon	  vs	  1.6	  suburban)	  (Mnacho	  M	  et	  al)	  

	  
	  
	  

Prevalence	  of	  epilepsy	  	  
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Prevalence	  of	  epilepsy	  by	  Age	  groups	  
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AGE  GROUPS  

Age  and  sex-‐spefic  prevalence  ra6os  (per  1000)  ac6ve  epilepsy  rate    
10.2/1000  

MALE	  

FEMALE	  

BOTH	  SEXES	  

Rwiza	  HT	  et	  al	  

Incidence	  of	  epilepsy	  by	  Age	  groups	  
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22	  

39.7	  
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AGE  GROUP  

Average  annual  age-‐specific  incidence  
1979  -‐  1988  

NO.	  OF	  CASES	  

RATE/100,000	  

Causes	  and	  risk	  factors	  
§  Hospital	   based	   study	   at	  

Muhimbili	   NaIonal	   Hospital	  
consecuIve	   cross-‐secIonal	  
observaIonal	   study	   of	   428	  
paIents:	  
–  Total	   of	   282(66%)	   had	   no	  

idenIfiable	   cause/risk	  
factors,	  	  

–  Total	   of	   146(34%)	   had	  
idenIfiable	  factors:	  	  
•  Complicated	  FS,	  	  
•  NCS	  infecIons	  	  
•  Head	  injury,	  	  
•  Tumours	  	  
•  Stroke	  	  
•  Congenital	  	  	  	  	  

§  Community	  based	  Case-‐Control	  
study**	  matched	  age	  and	  sex	  
174	  paIents	  	  174	  controls	  
univariate	  and	  mulIvariate	  
analysis	  	  
§  	  A	  history	  of	  all	  forms	  of	  epilepsy	  	  was	  

significantly	  associated	  	  3.52(95%	  adjOR	  
CI	  2.4-‐5.7	  p<	  0.001)	  

§  	  Family	  history	  of	  febrile	  convulsions2.4	  
(95%	  CI	  1.5-‐3.8	  P<0.001)	  

§  Intrapartum	  complicaIons	  7.3	  (95%	  CI	  
2.5-‐25.2	  	  

§  CNS	  infecIons	  3.76	  (95%	  CI	  0.72-‐19.6	  
p<0.001	  	  

Matuja	  W	  at	  al	  	   Matuja	  W	  at	  al	  	  

Incidence	  of	  epilepsy	  	  
§  During	   a	   house	   to	   house	   interview	   in	   selected	   villages	   in	  

Ulanga	  district	  1989	  subjects	  who	  had	  developed	  epilepsy	  
between	   1979	   to	   1988	   were	   reported	   in	   “person	   to	  
person”	  interview	  with	  all	  heads	  households.	  	  
–  122(	   55	   males,	   67	   females)	   subjects	   had	   developed	   epilepsy	  

from	   total	   populaIon	   in	   sampled	   villages	  which	  had	   increased	  
from	  14,421	   to	  18,183	  with	  a	  mean	  of	  16,635(7,988males	  and	  
8,647	  females)	  	  

–  The	  average	  annual	  incidence	  rate	  of	  epilepsy	  in	  that	  period	  was	  
73.3/100,000	  person-‐years	  

§  In	   2017	   door	   to	   door	   household	   	   visits	   in	   4	   villages:	   The	  
prevalence	   rates	  were	   from	  14(suburban)	   to	   35(rural)	   per	  
1000	  populaIon	  	  with	  incidence	  rate	  of	  73-‐161	  per	  100,000	  
person-‐years	  for	  all	  form	  of	  epilepsy**	  	  	  

	  

Seizure Types 

 
  

Causes	  and	  risk	  factors	  at	  MNH	  

Unknown	  	   Complicated	  FS	   CNS	  infecIons	   Head	  trauma	   Tumours	  	   Stroke	   Congenital	  
malform	  

262  

48  

27   22   17   11   7  
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HEAD	  TRAUMA	  

Mechanism	  of	  injury	  in	  Head	  trauma	  
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RTA	   DIRECT	  HEAD	  BLOW	   FALL	  FROM	  HEIGHT	  

GeneIcs	  
§  Jilek-‐Aall	   L	   	   observed	   that	   the	   certain	   families	   in	   Mahenge	   had	  

pedigrees	   	   of	   several	   generaIons	   afflicted	   with	   seizure	   disorder	   a	  
geneIcally	  determined	  disease	  was	  suspected	  (Jilek-‐Aal	  	  et	  al)	  

§  In	   a	   cross-‐secIonal	   descripIve	   study	   1992,	   We	   invesIgated	   	   1600	  
members	  of	  	  families	  	  of	  26	  probands	  in	  20	  families	  with	  kifafa	  
§  Of	   the	   127	   affected	   individuals	   in	   these	   pedigrees,23	  were	   1st	   	   degree	  

relaIves	  and	  20	  were	  2nd	  degree	   relaIves.	  When	  corrected	   for	   age	   the	  
risk	   for	   1st	   degree	   	   relaIve	   1.5	   and	   0.063	   for	   2nd	   degree	   relaIve	  
confirmed	   segregaIon	   analysis	   that	   a	   geneIc	   component	   plays	   a	   strong	  
role	   in	   family	   clustering	  of	   seizure	  disorders	  but	   could	  not	  find	  evidence	  
for	   specific	   geneIcally	   based	  disorder	   in	   the	  populaIon	  on	   a	  mendelian	  
transmission	   hypothesis	   **	   	   The	   mode	   of	   inheritance	   is	   geneIcally	  
complex	  (Neuman	  RJ	  et	  al)	  

Head	  trauma	  and	  Epilepsy	  

A	   RetrospecIve	   cross-‐secIonal	   	   hospital	   based	   study	  	  
at	   MMC	   	   over	   2	   years	   period;	   26	   paIents	   5.2%	   (20	  
males)	  epilepsy	  had	  a	  history	  of	  non-‐missile	  head	  injury	  	  
in	  a	  cohort	  of	  	  500	  paIents	  	  (Matuja	  et	  al)	  

Factors	  associated	  with	  Post	  traumaIc	  epilepsy	  

Late	  Sx,	  15	  

PTA>24HRS,	  15	  

Depressed#	  ,	  8	  

Early	  Sx,	  
3	  

Unique	  relaIonship:	  	  
NeurocysIcercosis	  (NCC)	  vs.	  Epilepsy	  	  
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CT-‐Image	  NCC	  	  

NCC: Hospital based studies 

Hospital based case-control studies: 
 
Study site: Haydom, northern Tanzania :   
 
1.  CT in 212 people with epilepsy and 198 controls had imaging for other reasons  
29/212 (13.7%)  PWE was due to NCC  vs  4/198 (2%) NCC was present in the 
controls. PWE 35 (16.5%)/212 had positive serological tests. Of these 29  probable or 
definitive diagnosis  of NCC. The  number of active lesions on CT were significantly 
with positive antibody (Winkler AS et al) 

2. PWE 212  v.s 174  controls;  only Risk factors that was significantly associated with 
NCC was pork consumption (Blocher  et al). 

3. Total of 412 PWE attending the neurology clinic underwent brain CTScan of 9 
(2.1%) had positive NCC and 111(26.4%) had positive antigen tests (Ngowi B et al) 

 
  

44	  

NCC	  	  diagnosis	  gold	  standard	  	  

NCC	  	  community-‐based	  studies	  	  
§  A	   cross-‐secIonal	   study	   conducted	   in13	   villages	   in	   Mbozi   district   in   2009.	  	  

Cluster-‐random	  sampling	  probability	  ProporIon	   to	   size	   (PPS)	  was	  used	   	   for	  
selecIon	   of	   households.	   For	   each	   eligible	   household	   (15-‐60yrs)	   only	   one	  
person	  was	  selected	  by	  simple	  random	  sampling.	  Aker	  wriSen	  consent	   	  830	  
people	   were	   tested	   for	   circulaIng	   cysIcerci	   anIbody(Ab-‐Elisa)376(45.3%)	  
and	  anIgen	   (Ag-‐Elisa)	  139(16.7%).	  Among	  persons	  Ag-‐Elisa	  posiIve,	  55/139	  
gave	   consent	   and	   underwent	   CT	   scan	   at	  MNH,	   of	   these	   30(54.6%)/55	   had	  
brain	  lesions	  suggesIve	  of	  NCC,	  >90%	  	  of	  these	  had	  more	  than	  5	   	  brain	  cysts	  
on	   imaging	  all	  28	  pts	  with	  history	  of	  epilepsy	  had	  +ve	  CT-‐	   scans	   for	  NCC	  vs	  
2/27	  who	  had	  no	  epilepsy	  *	  

	  
§  Kinondoni  urban  district  door	   to	  door	  household	  visited	  49,698	  populaIon	  

and	  by	  seismology	  600	  were	  confirmed	  to	  have	  epilepsy	  (12persosn	  1000).	  A	  
randomly	  selected	   	  303	  paIents	  went	  for	  CT	  scan	  Brain	  and	  serology.	  9	  had	  
posiIve	   brain	   CTscan	   2.3%	   and	   	   AcIve	   cases	   by	   AnIgen	   Elisa	   1.9%	   	   with	  
parIcipants	  aged	  above	  35	  years	  having	  5.5	  higher	  chances	  of	  ge~ng	  disease	  
as	  compared	  to	  younger	  counterpart.The	  associaIon	  of	  CT-‐scan	  findings	  and	  
serological	   diagnosIc	   method	   (Ag-‐ELISA)	   in	   the	   diagnosis	   of	  
neurocysIcercosis	   was	   insignificant	   at	   0.01	   level	   using	   Pearson	   chi-‐squire	  
test.	  	  
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Unique	  relaIonship:	  	  
Onchocerciasis	  vs.	  Epilepsy	  	  

	  

Special cause of epileptic seizures? 	  
	    

§  Onchocerciasis (chronic 
infection with the filarial 
worm Onchocerca volvulus) 

52	  

54	  

Countries	  with	  onchocerciasis	  

Onchocerciasis and epilepsy 
Link prevalence of onchocerciasis and epilepsy: 

1) Positive: 
Mexico 

Sudan  

Uganda 

Burundi 

Tanzania 

Cameroon 

Nigeria 

2) Negative: 
Burkina Faso 

Central African Republic 

Mali 

55	  

Onchocerca dermatitis 

56	  
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Onchocerciasis and Epilepsy in 
Tanzania 

Background 
§  O. volvulus or its microfilariae 

can migrate into the brain and 
cause epileptic seizures. 

§  Kipp et al. 1976 in Cameroon 
demonstrated microfilariae in 
CSF in 5 of 8 patients (before 
treatment with Ivermectin). 

§  All patients were heavily 
infested and in addition had 
ophthalmological symptoms/
signs. 

§  Most patients with microfilariae 
in CSF suffered from the 
savanna-type. 

 
 

Cross-sectional clinic based study at 
Mahenge 

§  After obtaining written consent and 
Recruited 196 PWE and 104 controls 
accompanying relatives or members in the 
community  

§  All underwent skin snips under standard 
sterile conditions and blood samples were 
taken  

§  Participants were grouped into A, B, C 
and D according to the  results of the skin 
snips by microscope and PCR ( see table 
below)     

§  199 consented for CSF examination  Of 
these 127 had epilepsy and Oncho( see  
slide below) 

	  
	  

57	  

Onchocerciasis and Epilepsy in 
Tanzania 
CSF results 

§  Analysis of CSF with O. volvulus PCR in 199 
patients  

ü  127 with epilepsy and onchocerciasis  
ü   60 with epilepsy only  
ü   12 with onchocerciasis only  

§  No signs of an inflammatory syndrome 
§  O. volvulus PCR negative 
§  O. volvulus antibody index negative 
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Onchocerciasis and Epilepsy in Tanzania 
	  

PW 
onchocer 

PWO 
onchocer 

Total(%) 

PWE 135(45.0) 
A 
  

61(20.3) 
 B 
  

196(65.3) 

PWOE 35(11.7) 
 C 
  

69(23.0)  
D 
  

104(34.7) 

Total 170(56.7) 
   

130(43.3) 
   

300(100) 
 

Group	  distribuIon	  and	  numbers	  of	  parIcipants	  

Onchocerciasis and Epilepsy in Tanzania  
 

Conclusion	  

§  No	  evidence	  was	  found	  	  for	  migraIon	  of	  O.	  
volvulus	  or	  its	  mf	  into	  the	  CNS	  which	  cold	  
explain	  the	  high	  prevalence	  of	  Epilepsy	  in	  
Mahenge	  	  

§  Other	  mechanisms	  may	  be	  operaIng	  including	  
autoimmune	  process	  

Emerging	  phenomenon:	  	  	  
Nodding	  syndrome	  	  	  

	  
Head	  Nodding	  ?	  Seizure	  disorder	  
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Head	  Nodding	  	  and	  Onchocerciasis	  	  

Groups Group A 
n (%) PWE 
withOnch 

Group B    n 
(%) PWE 
without Onch 

p-value 
(x2-
test) 

Generalized 60(44.4) 27(44.3) 0.924 

Focal 26(19.3) 24(39.3) 0.003* 

Head nodding 43(31.9) 8(13.1) 0.005* 

Undetermined 6(4.4) 2(3.3) 0.703 

Total 135(100) 61(100) 

Background 

§  Prof. L. Jilek-Aall (1962) described several children with attacks of “nodding 
head”. 

§  Decades later,  “head nodding” was reported from Uganda (Kaiser et al. 
2000)** and “nodding disease” from Sudan (Lacey 2003).  

§  Total of 93% of children from Sudan affected are infested with Onchocerca 
volvulus (Harding 2003). 

§  Area of Mahenge heavily infested with Onchocerca volvulus (Mwaiko et al. 
1990).  

64	  

Head	  Nodding	  Syndrome:	  Mahenge	  Study	  (2005)	  

METHODOLOGY  
Clinic based prospective descriptive study of patients with HN 

characterized semiological	

§  All cases presenting with loss of muscle tone of the neck and 

consequently a nodding  was noted were recruited into study 	

§  After written consent was obtained patients under went  further 

interview  in a standardized questionnaire and formal neurological 
examination 	


§  Skin snips were taken for microscopy and PCR (62/62) 	

§  Blood tests for routine wcb and serology for Oncho (51/62), 	

§  Lumbar puncture was done on those who consented for the test after 

explanation  CSF (48/62)	

§  Some patients were transported for MRI the head at (12/62) Aga Khan 

hospital Dar es salaam 	

§  EEG at MNH (10/62) 	


Head	  Nodding	  Syndrome:	  Mahenge	  Study	  
(2005)	  
Results 

§  Classification as “head nodding only” (28/62)  

§  “Head nodding plus”, with a combination of other types of 
seizure (34/62)  

§  Of those with HN only  23/28 were otherwise healthy, 3 had 
neurological deficits, and 2 with obvious brain damage 

§  HN Plus: 23/34 with GTC otherwise healthy, 7 with GTC and 
brain damage, 2 with brain damage & complexSzs, 2 without 
brain damage but had complex Szs  

67	  

69	  68	  
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Head nodding syndrome – Mahenge 
Head nodding onset 

71	  

Start of first HN seizures 

Age Percentage 

5-10 years  31 (50%) 

11-15 years 23 (37.2%) 

Above 15 year Only one child 

Head nodding syndrome – Mahenge 
Demographics 

70	  

Demographics  of  the  62  children  with  HN  in  Mahenge 

Gender 
Female (%) 37 (59.7) 

Male (%) 25 (40.3) 

Age at interview 
Median (range) 14 (8-32) 

Age at diagnosis 
Median (range) 11 (5-17) 

 
  

Results Head nodding– Other associated features 

 
 

§  Impaired consciousness in 11 (17.7%)  

§  supportive signs of epileptic seizures in 15 (24.2%) 
patients (Drooling of saliva, urine incontinence)  

§  Precipitating factors (food, cold weather) in 11/62 
(17.7%) patients 

§  At least one relative with epilepsy in 56/62 (90.3%) 
patients  

72	  

Head nodding syndrome – Mahenge 
Skin and blood results (n=51) 

§  43/51 (84.3%) patients either positive on skin 
microscopy or on PCR for O. volulus 

§  14/51 (27.5%) elevated neutrophils and 28/51 
(54.9%) elevated eosinophils 

§  44/51 (86.3%) positive on O. volvulus serum 
ELISA 

73	  

Head nodding syndrome – Mahenge 
Cerebrospinal fluid results (n=48) 

§  3/48 (6.3%) elevated cell count (6, 8 and 28/ul) 

§  Glucose, protein and albumin all normal 

§  3/48 (6.3%) slightly elevated IgG index 

§  O. volvulus antibody-index normal in all patients 
but one with a borderline increase 

§  CSF-PCR for O. volvulus negative in all patients  

75	  

Head nodding syndrome – Mahenge 
Cognitive impairment (25/62; 40.3%) 

74	  

                                                    Degree of cognitive impairment 

Onset Severe Slight/moderate 

Since birth 1 (8.3%) 0 

After seizures 
started 

7 (58.3%) 6 (46.2%) 

Before seizures 
started 

0 2 (15.4%) 

Onset unknown 4 (33.3%) 5 (38.5%) 
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Head nodding syndrome – Mahenge 
MRI results (n=12) 

§  12 children with HN underwent MRI; 7/12 HN only and 
5/12 HN plus 

§  MRI findings: hippocampus pathologies (5/12), gliotic 
changes (5/12) and atrophy (3/12; 1 general and 2 
cerebellar atrophy) 

§  Weak but significant association of skin PCR positivity for 
O. volvulus with intraparenchymal lesions on MRI, despite 
negative PCR of CSF 

78	   79	  

EEG	  RESULT	  (INTERICAL)	  
ABNOMALITY   HN  Only  (5)   HN  Plus  (5)  

Normal	   3	   1	  

IntermiSent	  gen	  slowing	   0	   1	  

Unilateral	  slowing	   1	   0	  

Diffuse	  slowing/rhythm	   0	   3	  

IntermiSent	  gen	  slowing	  
and	  sharp	  waves	  

1	   1	  

INTERICTAL	  EEG	  in	  HN	  study	  

•  4(40.0%)	  of	  the	  10	  paIents	  had	  normal	  
interictal	  EEG	  and	  6(60%)	  had	  abnormal	  
findings	  	  

•  2	  of	  6	  paIents	  with	  abnormal	  EEG	  had	  
intermiSent	  gen	  slowing	  and	  sharp	  waves,	  1	  
with	  HN	  only	  	  had	  neurological	  signs	  

•  One	  paIents	  of	  the	  3	  with	  diffuse	  slow	  rhythm	  	  
had	  HN	  Plus	  was	  mentally	  handicapped	  
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Head	  Nodding	  Syndrome:	  Mahenge	  Study	  II	  
(Follow	  up	  study) 

To asses: 

1.  Case fatality of children with HN 

2.  Development of seizures over time 

3.  Collection of more robust EEG data  

83	  

Head	  Nodding	  Syndrome:	  Mahenge	  Study	  (2005)	  
Summary 

§  First comprehensive clinical description of the “head 
nodding syndrome”,  suggestion of a classification system 

§  Small but Significance of MRI lesions and their 
association with positive skin PCR for O. volvulus despite 
negative PCR of CSF; need for further studies?   

§  High prevalence of hippocampus sclerosis on MRI as well 
as familial clustering of epilepsy; potential pathogenetic 
mechanisms?  
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ELECTROENCEPHALOGRAM	  	  

§  30/53	   paIents	   had	   abnormal	   interictal	  
findings	   intermiSent	   generalized	   and	   sharp	  
waves/	  spike	  waves	  at	  1.5-‐2.5Hz	  	  

§  Video	   records	   taken	   	   48	   	   to	   72	   hour	   on	   20	  
paIents	   15	   of	   these	   had	   generalized	  
electrodecrement	   followed	   by	   generalized	  
sharply	  contoured	  rhythmic	  theta	  acIvity	  and	  
dropping	  of	  the	  chin	  and	  EMG	  abnormaliIes	  	  	  

Head	  Nodding	  Syndrome:	  Mahenge	  
Study	  II	  (Follow	  up	  study)	  

89	  

Head	  Nodding	  Syndrome:	  Mahenge	  
Study	  II	  (Follow	  up	  study)	  

10	

5	

6	
2	

Head nodding only in 2005 
(n=23) 

HN only 

HN plus 

Other types of seizures 
only 
Seizure-free 
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Head	  Nodding	  Syndrome:	  Mahenge	  Study	  II	  
(Follow	  up	  study) 

90	  

Median (years) Range (years) 

Age at time of interview 18 7-31 

Age at first HN seizure 10 4-17 

Duration of  HN seizuresa 5 1-11 

Age when HN stoppeda 15 7-29 

ain those where HN stopped 

Head	  Nodding	  Syndrome:	  Mahenge	  Study	  II	  
(Follow	  up	  study)	  

Conclusion 

§  Case fatality was very low 

§  Seizure development is dynamic over time  

§  Four patients with HN plus reverted to HN only 

§  Four patients with HN only and HN plus became 
seizure  free( 2 were off treatment)  

§  Video EEG confirmed the presence of generalized  
epileptogenic activity “ ATYPICAL ABSENCE” 
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AUTOANTIBODY	  in	  30	  SAMPLES	  
  
  

  HNONLY  
  
        N=      6  

HN  PLUS  
  
N=16  

PGE  
  
N=1  

CONTROL    
COMMUNITY  
N=7  

VGKC	  COMPLEX	  (LGI	  1	  or	  
Caspr2)	  
	  
	  
	  
NMDA	  RECEPTORS	  

	  
	  NIL	  
	  
	  
	  
	  NIL	  

	  
NIL	  
	  
	  
	  
	  NIL	  

	  
NIL	  
	  
	  
	  
NIL	  

	  
1	  VGKCaspr2	  
	  
	  
	  
	  NIL	  	  

	  
	  
MEDIAN	  PYRIDOXAL	  PHOSPH	  

	  
	  
2.11µg/L	  

	  
	  
2.35µG/l	  
	  
	  

	  
	  
1.96µg/L	  

	  
	  
2.76µg/L	  

Current	  study	  NS	  

•  Further	  characterize	  the	  EEG	  changes	  by	  72	  
hour	  monitoring	  

•  Further	  studies	  on	  autoanIbody	  	  test	  against	  
protein	  expressed	  by	  neuronal	  anIgens	  	  

•  Look	  for	  molecular	  mimicry	  with	  O.	  volvulus	  
proteins	  

•  Prevalence	  of	  epilepsy	  aker	  21	  years	  of	  
community-‐based	  ivermecIn	  treatment	  
programs	  	  

EPILEPSY	  IN	  TANZANIA	  
Challenges	  and	  Way	  forward	  

Challenges	  and	  Way	  forward	  
§  Epidemiological	  surveys	  of	  epilepsy	  in	  other	  
onchocerciasis	  endemic	  areas	  documenIng	  	  
the	  presence/	  absence	  of	  NS	  

§  Clinical	  trials	  of	  AEDs	  in	  the	  treatment	  of	  NS	  	  	  
§ Well	  designed	  study	  on	  treatment	  gap	  of	  
epilepsy	  in	  Tanzania	  

§  Sustain	  advocacy	  	  
§  Health	  workers	  training	  to	  include	  diagnosis	  
and	  treatment	  of	  Epilepsy	  	  	  
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THE	  END	  	  

“No  person’s  life  should  be  limited  by  
epilepsy	  -‐  Let  us  all  stand  for  

Epilepsy”:  ILEA  

	  
BETTER	  LATE	  THAN	  NEVER	  

Thanks	  	  

EPILEPSY
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