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Abstract

Introduction: Lassa Fever infection is one of the viral haemorrhagic fevers that occur in epidemics in west African countries. It
could affect the central nervous system and present with cognitive function impairment.

Aims and Objective: This study aimed to examine the visuo-spatial function in patients who recovered from Lassa fever infection
especially within the 30 day follow up period.

Methods and Materials: Fifty patients who presented with serologically positive Lassa fever infection were studied along with
fifty age, sex and educationally matched controls. The sociodemographic and clinical variables of the participants were obtained with
structured questionnaire. Thereafter the patients were examined neurologically. and automated neuropsychological test were ad-
ministered to all study participants. Blood samples were also collected from the patients for HIV and Hepatitis virus screening. Blood
samples forSerum electrolytes, Urea and creatinine and full blood count were also collected. The results obtained were documented
and analyzed with SPSS version 21.0 (Chicago Illinois).

Results: The mean age of the Lassa Fever patients was 41.94 + 14.5years while that of the normal controls was 37.34+12.89 (p >
0.05). There were 27 males and 23 females in the Lassa fever group while there were 30 males and 16 females in the control group.
The mean CVST time in the Lassa group was 22.59 + 10.89 seconds while that of the control group was 17.89 + 6.55 seconds (p <
0.05). Only prolonged hospital stay was associated with significantly prolonged mean CVST time (p < 0.05). The serum electrolytes
level, degree of anaemia serum urea and creatinine had no impact on the patients mean CVST mean time . The prevalence of severely
prolonged mean CVST time in the patients with Lassa fever was 18.8% while that of controls was 8%.

Conclusion: Prolonged mean CVST time was observed in patients from acute Lassa fever infection with recovery. Prolonged hospi-
tal stay was identified as a significant risk factor for this
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Introduction sonal outbreaks occurs during the diseases on typically from De-

Lassa fever is one of the viral haemorrhagic fevers which occurs ~ cember to April [2,3]. The vector for this virus is a multimammate
in epidemics in West African Countries [1]. The disease was first ~ rate (Mastomys Nataliensis) and more than 100,000 to 200,000
identified in Borno State, Nigeria in 1969 and is endemic in Nige- individuals are infected annually with Lassa fever virus leading to

ria. Transmission occurs throughout the year however large sea-  approximately 3,000 deaths annually [1,4]. The clinical presenta-
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tion of Lassa fever ranges from asymptomatic disease to fulminant
multi-systemic disease and case fatality could be up to 24% [4].
The central nervous system could be affected and patients may
present with clinical features in keeping with meningitis, encepha-

litis, stroke, seizure disorders and sensorineural deafness [5].

There is paucity of literature on the cognitive functions in pa-
tients with acute Lassa fever infection in ./gsssfkdfjk Nigeria and
hence the need for this study.

Methodology

This was a prospective case-control study conducted at the in-
fectious diseases ward and clinics of the hospital. About fifty sero-
logically confirmed Lassa fever patients were studied along with
fifty healthy age, sex and educationally matched seronegative con-

trols over a period of eleven months.

Inclusion criteria for the patients included age greater or equal
to 16years, education of at least 6 years (many of the tests required
reading and writing). Patients with blood seropositivity to Lassa
virus antibodies (PCR) discharged within 30days from the Infec-
tious disease centre having tested negative to antibodies to Lassa
virus (PCR).

Exclusion criteria

Patients lesser than 16 years of age, cognitive impairment such
as Parkinsons disease, Alzheimers disease, traumatic brain, injury,
use of anticholinergic drugs, stroke, epilepsy and patients who
have major psychiatric disorders. Similar inclusion and exclusion
criteria was applied to the normal controls that were recruited into
the body.

Laboratory tests

Blood samples were collected from the patients for evaluation
of serum electrolytes, urea and creatinine, liver enzymes (Liver
function test) complete full blood count and erythrocytes sedimen-
tation rate. Serological testing for hepatitis B surface antigen, anti

HCV antibodies and retroviral screening was j also done.

Ethical consideration and informed consent

Ethical clearance was obtained from the Research and ethics de-
partment of the Hospitals before the commencement of the study.
In addition, written and informed consent was obtained from each

study participant. The study was performed in conformation with
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the World Medical Association declaration of Helsinki published in

Journal of American Medical Association.

The study had three phases namely: the interview phase, physi-
cal/examination phase and cognitive assessment phase, During the
interview phase, a structured questionnaire capturing the socio-
demographics and clinical history of the participants was obtained
followed by detailed general physical and neurological examina-
tion. The third phase of the study entailed the administration of the
CVST subtest of the Iron Psychology “Fepsy” automated neuropsy-
chological test battery to each study participant. Details on the use

of the FePsy has been described elsewhere [6].

Assessment of brain damage

This was done with the aid of computerized visual searching
Task(CVST) subtest of FePsy. The CVST has been accurate in cor-
rect discrimination of brain damage from psychiatric illness by
previous studies [7-9]. A Nigerian study also reported sensitivity
of CVST in identifying cognitive impairment in patients with epi-
lepsy to be about 81.77% and 81.77% respectively [9]. The quali-
ties of CVST tool that make it to be more sensitive than some other
cognitive tools in detecting cognitive impairment include the fact
that it is a mentally demanding test that uses visual information
processes to interprete complex stimulus pattern and it also has
a long testing duration; these were the reasons while a study on
cognitive impact of epileptic form discharges showed that it was
only CVST test that was sensitive to detection of epilept form dis-
charges on EEG in children with epilepsy [10]. Some search (CVST)
could neutrally reflect actual visual search in real word naturalistic

environment [11].

CVST assessment procedure

This task (CVST) has been adapted for microcomputer by Moor-
land,, et al. as part of the Fepsy “Iron Psychology” in 1986. The task
consists of finding a grid pattern out of 24 which matches the one
in the centre of the screen (Figure 1). Grid patterns are displayed
in a checkerboard fashion and are numbered 1 to 24. The target
pattern is at the centre of the screen (with arrow pointing at it).
The tester is expected to select a pattern identical to the target pat-
tern in the centre of the screen by tapping the keyboard. Twenty
four patterns are presented. After the 12 presentation the sur-
rounding grid change. Each subject had a total of 24 trails and the
participants is instructed to react as fast as possible. Result shows

accuracy and speed of responses within the context of complex
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visual information processing and perception mental changes. An
abnormal prolonged CVST mean time duration indicate cognitive
impairment (brain damage). The test was administered to the par-

ticipants by an expert who gave technical advice and support.

{-- Blok is gelijk aan nummer?

Figure 1: The Computerized Visual Scanning Test (CVST).
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Statistical analysis

The data collected were analyzed with statistical package for
social sciences (Version 21.0, Chicago Illinois). Frequencies and
proportions were generated and they were compared by Chi-
square test or Fischer’s Exact test. The Student-test and analysis of
variance (ANOVA) were used to compare the variables as the case
applied. Pearson’s moment of correlation was used as applicable
and the level of significance was set at 0.05; p value < 0.05 was

taken as being significant.

Results
Sociodemographic details

The mean age (SD) of the Lassa fever patients was 41.94(14.54)
years while the mean age (SD) of the normal controls was 37.34
(12.69) years. There were 27 males and 21 females in the Lassa
Fever group while there were 30 males and 16 females in the con-
trol group (p > 0.50). There were no significant differences in the
sociodemographic details between the Lassa fever patients and
controls (P > 0.05). This is illustrated in Table 1.

Variable Cases Controls Statistic P
n % n %
Gender
Male 27 (47.4) 30 (52.6) 1.281 0.20
Female 23 (59.0) 16 (41.0) 1.0250
Level of Education
6-12 years 25 (52.1) 23 (47.9) 1.293 0.52
13-16 years 20 (46.5) 23 (53.5)
> 16 years 1 (1) 0 (0.0)
Age groups
16-24 11 (44.0) 14 (56.0) 1.281 0.53
30-44 19 (51.4) 18 (48.6)
245 20 (58.8) 14 (41.2)

Table 1: Sociodemographic Clinical Characteristics of patients with Lassa Fever infection and normal controls.

The cognitive function (CVST) performances of Lassa Fever pa-
tients and controls

The CVST (mean time) of the Lassa fever patients was signifi-
cantly lower than the controls 22.5910.89 Vs 17.89 6.55 seconds
(p <0.05).

Impact of sociodemographic variables on CVST performances
in patients with lassa fever

There was no statistically significant difference in CVST perfor-
mances among age groups and educational status categories of the
Lassa Fever patients (p > 0.05). Also, the gender of the patients had
no influence on the CVST performances (p > 0.05) but the dura-
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tion of admission significantly affected the cognitive function of the
patients as patients who had prolonged hospital stay during admis-

sion performed poorly on CVST test (p < 0.05). This was i as shown
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Impact of laboratory variables on cognitive functions in lassa
fever patients

There was no significant impact of serum electrolytes and urea,
platelets count, and anaemia on CVST performance of the Lassa fe-
ver patients (P > 0.05). This is as illustrated in Table 3.

Variables n CVST mean (seconds) Statistics P
Gender
Male 27 19.650.74 -0.749 0.456
Female 22 21.1318.52
Level of Education (Years)
6-12 22 21.739.19 0.995 0.74
13-16 19 19.119.59
>16 1 15.28 0.00
Age group (Years)
16-29 11 19.87 9.82 1.688 0.191
30-44 13 5.82 0.96
245 18 11.70 2.14
Time spent at Admission (days)
1-10 28 20.64 8.51 4.646 0.015
10-30 21 23.6011.82
>30 1 51.47 0.00

Table 2: Impact of sociodemographic variables on cognitive functions in Lassa Fever patients.

Variables n CVST Mean (second) Statistic P
Serum Chloride (mmol/L)
<95 12 23.75 1.894 0.163
95-110 30 20.26
>110 8 28.45
Serum potassium (mmol/L)
<3 3 18.06 7.078 0.352
3-5 31 21.57
>5 5 28.17
Serum Sodium (mmol/L)
<120 12 22.38 0.316 0.731
120-140 32 22.05
>140 6 26.29
Serum Creatinine(umol/L)
<50 5 23.45 0.033 0.965
50-132 27 22.14
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>132 7 22.39
Serum Urea(mmol/L)
<2.5 20 21.97 0.084 0.919
2.5-5.8 17 22.59
>5.8 13 23.64
Serum Calcium (mmol/L)
<2.25 20.80 0.504 0.609
2.25- 23.68
>2.75 15.13
PCV(%)
<25 3 23.06 0.393 0.678
25-35 12 25.05
>35 22 21.72
Platelet Point (000,000/mm?)
<150 28 21.29 0.665 0.519
150-400 18 23.01
>400 7 26.98

Table 3: Laboratory variables on cognitive functions in Lassa fever patients.

Prevalence of severe Impairment in computerized visual
searching task among the study participants

Out of 48 Patients with Lassa fever about 9 of the patients had
severely prolonged CVST mean time (18.8%) while 4 Out of 50
normal controls studied had severely prolonged CVST mean time
(8.0%).

The severely prolonged CVST mean time = CVST mean time + 2
standard Deviation = 17.89s + 2(6.55)s = 30.99s.

Therefore mean CVST time greater or equal to 30.99s was taken

as severely prolonged CVST mean time.

Discussion

The Study evaluated the cognitive functions of Lassa fever pa-
tients and controls using the CVST subtest of Fepsy. The patients
cohort consisted majorly of male patients which reflected the typi-
cal pattern of hospital attendance in Nigeria hospitals [13,14]. Only
a few number of patients had tertiary education and there may be
reason to suspect that Lassa Fever infections are commoner among
individuals with lower educational level and low socio-economic
status which was corroborated by a previous study in Ibadan, Oyo

state Nigeria that found a low level of Knowledge of preventive

measures against Lassa fever infection among individuals in rural

communities with Low level of education [15].

The length of hospital stay was prolonged (greater than 10days)
in significant proportion of the patients and this was due to pres-
ence of complication from the illness especially those with clini-

cally severe infection.

In this study patients with Lassa fever performed poorly on
CVST task relative to normal controls and this may suggest that
Lassa fever patients had poor relative to normal controls and this
may suggest the presence of brain damage in these patients [7,8].
On careful analysis, it was found that the Lassa fever with pro-
longed hospital stay had worse performance on CVST assessment
which may suggest that patients with severe Lassa infections with
complications had susceptibility to development of residual brain
damage after recovery from the illness. This findings aligned with
the previous studies that found positive association between sever-

ity of illness and prolonged hospital stay [16-18].

The other sociodemographic variable such as age and gender
had no influence on the patients performances on CVST test in this

study which was in contrast to the previous studies which showed
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that sociodemographic characteristics such as age, and level of ed-
ucation of the individuals have impacts on cognitive performances
of the individuals [19-21]. Another plausible reason for this finding
could be due to small sample size of the study in which majority
of the patients had secondary level of education (6-12 years) and
majority of the patients that were predominantly in the middle age

group (30 - > 65 years).

Previous studies showed that derangement of serum electro-
lytes could influence the cognitive performances in patients with
medical illness [22,23] But this study showed no association of se-
rum electrolyte levels with performance on CVST task in patients
with Lassa fever infection and this is in contrast to the findings in
previous studies which serum electrolyte imbalances such as hy-
ponatraemia, hypocalcaemia and hypochloraemia resulted in cog-
nitive dysfunction [24-26]. The plausible reason for these findings
could be because majority of the patients had normal serum elec-

trolyte levels.

Elevated serum creatinine and urea were shown to be associ-
ated with worse cognitive functions in previous studies in Nigeria
[27,28] but in this present study there was no demonstrable influ-
ence of elevated creatinine and urea on CVST task performance
probably also because a large number of the patients had normal

serum creatinine and Urea levels.

Previous studies [29,30] confirmed that anaemia could influ-
ence cognitive functions of some patients but this study was not in
keeping with this findings probably because patients with severe

anaemia were shot included in this present study.

A recent study which evaluated cognitive functions among pa-
tients with chronic immune thrombocytopenia showed that cogni-
tive impairment are common in the patients due to possible brain
micro bleeds from auto-antibody mediated platelet destruction
resulting is impaired memory and attention [31]. This was not cor-
roborated in this study and the reason for the lack of association
between cognitive performances and platelets count found in this
study would need to be explored in further large scale studies in

Lassa fever patients in the future.

In this study, the prevalence of severe impairment of perfor-
mance task was 18.8% which was significantly higher than that of

the controls (8%), prolonged hospital stayed due to complications
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were present in these patients and further studies are needed to

confirm the disease burden of the Lassa fever in the future.
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