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Abstract: Background: Lassa
virus disease (LVD) is of public
health concern in endemic coun-
tries of Africa. Majority of Lassa
virus infections are asymptomatic
while symptomatic cases can
mimic other infections. This study
was aimed at determining the
clinical features seen in children
with positive Lassa virus PCR and
symptoms that determine outcome
of LVD in an endemic commu-
nity, Southeast Nigeria.
Materials and methods: It was a
prospective observational study
that enrolled 183 children that met
the criteria for LVD suspects.
These were subjected to the Lassa
virus polymerase chain reaction
test (PCR). Structured question-
naire was used to obtain relevant
information from suspects.
Results: Twenty-four out of the
183 were positive to Lassa virus
PCR, giving a positivity rate of
13.1%. The odds of having a posi-
tive Lassa PCR result was about 4
times in children with history of

abdominal pain (OR= 3.65, p=
0.010) and about 3 times in Lassa
fever suspects with vomiting (OR=
2.63, p= 0.040). However these
symptoms had low sensitivity and
positive predictive values of 42%
and 28% for abdominal pain, and
42%, 23% for vomiting respec-
tively. Seven out of 24 children
died during the study period, giv-
ing a case fatality rate of 29.2%,
with bleeding (83.3%) and poor
urine volume (83.3%) as major
causes of case fatality.
Conclusion: Vomiting and ab-
dominal pain though were com-
mon presentations besides fever,
had low sensitivity and positive
predictive values for LVD, there-
fore cannot predict a positive
Lassa PCR result. Awareness crea-
tion for a Lassa virus PCR test
after 2 days of treatment of febrile
illness is advocated.
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Introduction

Lassa fever is an acute and sometimes severe viral hem-
orrhagic fever caused by Lassa virus; a single stranded
RNA virus of the Arenaviridae family.1 Lassa fever is
one of the viral hemorrhagic fevers that are rodent-
borne. Mastomysnatalensis is the species of rat responsi-
ble for the transmission of Lassa fever.2 Lassa fever is
mostly seen in the West African sub-region, where it
causes over 5,000 deaths and 10-16% admissions yearly,
the observed case fatality among hospitalized patients is
15-50%.3,4 In Nigeria, 17 states are said to be endemic
for Lassa fever with Edo, Ondo and Ebonyi states hav-
ing more than 75% of the cases reported and case fatal-
ity rates of 14.6%, 24.2% and 23.4% respectively.4,5

The Lassa virus disease has an incubation period rang-
ing from 3 to 21 days. Clinical features of the Lassa fe-
ver typically occurs 1-3 weeks after the patient comes

into with the virus. Majority of Lassa virus infections
(approximately 80%) are mild and undiagnosed. Mild
symptoms include low grade fever, general malaise and
weakness.6 When the disease is symptomatic, it is usu-
ally gradual with non specific symptoms such as fever,
malaise, headache, sore throat, muscle pain, chest pain,
nausea, vomiting, diarrhea, cough, and abdominal pain,
these may progress to facial edema, mucosal bleeding,
disorientation, coma, and death in the late stages.7-9 Fea-
tures of shock, seizures, deafness and disorientation
were thought to be signs of terminal illness and compli-
cations of the disease, but symptom such as deafness
may develop in mild as well as in severe cases.10 Death
occurs within two weeks after symptom onset due to
multi-organ failure with case fatality rates ranging from
15-50% among hospitalized patients.4-6 There is paucity
of data on symptoms that most likely predict positive
Lassa PCR result and poor outcome among suspected
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cases. This study was therefore aimed at determining
symptoms seen in LVD cases and their outcome among
children with LVD in a tertiary hospital in Ebonyi state.
It is hoped that findings from this study will guide in
better surveillance and management of children with
Lassa virus disease

Materials and methods

Ebonyi State is located in the rain forest zone; the cli-
mate is tropical. The annual rainfall varies from
2,000mm in the Southern areas to 1,150mm in the
Northern areas.11 The temperature throughout the year
ranges between 210C to 300C. It has two seasons, dry
and wet. The dry season lasts from November to March
while the rainy season lasts from April to October.11 It
has a total population of 2,173,501 people, majority of
which are Ibos.12 Lassa virus disease has been reported
throughout the year but more in the dry season.13,14

The study was a hospital based observational study car-
ried out in the children emergency room and the virol-
ogy center of Alex-Ekwueme Federal University Teach-
ing Hospital Abakaliki from January 2019 to January
2020.

All children admitted to newborn and Children emer-
gency room that were less than 18 years of age with a
history of unremitting fever (≥380C) for more than 2
days despite administration of anti-malarial and/or anti-
biotics and any other symptom suggestive of Lassa virus
disease such as sore throat, bleeding from orifices, vom-
iting, diarrhea/constipation, body pain, convulsion and
loss of consciousness were tagged as Lassa virus disease
(LVD) suspects according to the guideline by National
Center for Disease Control.15

Blood samples from LVD suspects were subjected to
Lassa virus reverse transcriptase Polymerase chain reac-
tion (RT-PCR) tests. The PCR was used to detect viral
antigens in the child. Those suspects with positive Lassa
virus PCR result were cases while those with negative
results were controls. Cases were transferred to the vi-
rology unit and followed up until discharge or death.
Structured questionnaires were used to collect informa-
tion on bio-data, socio-demographics, symptoms and
signs at presentation, management given while on ad-
mission in virology center and outcome of the case. All
Lassa fever suspects whose caregivers gave informed
written consent were included in the study while chil-
dren admitted in the emergency room with complaint of
fever but responded to anti malarials and /or antibiotics
treatment within 2 days of admission were excluded

Ethical considerations

Approval for the study was sought and obtained from
the Health Research and Ethical Committee of the re-
search institution. REC APPROVAL NUMBER
07/02/2019-08/03/2019) Informed written consent was

obtained from caregivers and assent from children 7
years and above.

Data analysis

The data analysis was done using the Statistical Package
for Social Sciences version 22.0 (SPSS 22 IBM, Chi-
cago, IL, USA). Quantitative variables were summarized
using means and standard deviations. Frequency tables
were constructed as appropriate. The significance of
associations between variables was tested using
Fischer’s exact test for comparison of proportion and to
determine the sensitivity, specificity, positive predictive
value and negative predictive value of symptoms in
study participants that had Lassa positive PCR result.
The level of statistical significance was achieved if P<
0.05

Results

Of the 183 suspected to have LVD and were tested for
Lassa fever virus, 24 had positive Lassa virus PCR, giv-
ing a Lassa PCR positivity rate of 13.1%. Mean age of
cases was 8.25 ± 5.13 years; male to female ratio of
1:1.7 while 8.91±42 years was mean age for controls
with a male to female ratio of 1:1.2.  Majority of the
study participants were between 6 and 12 years of age
for both cases (10/24, 41.6%) and controls (87/159,
54.7%). Fifteen (62.5%) of the 24 that tested positive to
the Lassa virus PCR were females while among the con-
trols, 84 (52.8%) were females. Seventeen (70.8%) of
the cases were of lower socio-economic class while a
total of 99 (62.3%) of the controls were from lower
socio-economic class. Table 1

Table 1: Socio-demographics of study participants (children
with Lassa fever disease-Cases and children without the dis-
ease- Controls)

Socio-
demographics

Cases (%) n=24 Controls (%) n=159

Age (In years)
<6 7 (29.2) 29 (18.2)
6-12 10 (41.6) 87 (54.7)
>12 7 (29.2) 43 (27.1)
Gender
Male 9 (37.5) 75 (47.2)
Female 15 (62.5) 84 (52.8)
Social class
Upper 2 (8.4) 12 (7.5)
Middle 5 (20.8) 48 (30.2)
Lower 17 (70.8) 99 (62.3)



Table 2a: Fischer’s test to determine the relationship between clinical presentations and LVD
Symptoms Cases (%) Controls (%) P value OR (95%CI) Sensitivity (PPV) Specificity (NPV)

Abdominal pain
No Abdominal pain

10 (41.7)
14 (58.3)

26 (16.4)
133(83.6)

0.010 3.65
(1.41-8.60)

0.42
(0.28)

0.84
(0.90)

Sore throat
No sore throat

4 (16.7)
20 (83.3)

19 (11.9)
140 (88.1)

0.512 1.47
(0.50-4.72)

0.17
(0.17)

0.88
(0.87)

Convulsion± coma
No convulsion

6 (25.0)
18 (75.0)

38 (23.9)
121 (76.1)

0.999 1.06
(0.39-2.88)

0.25
(0.14)

0.76
(0.87)

Headache
No headache

3 (12.5)
21 (87.5)

13 (8.2)
146 (91.8)

0.445 1.60
(0.45-5.73)

0.13
(0.19)

0.91
(0.87)

Vomiting
No vomiting

10 (41.6)
14 (58.3)

34 (21.4)
125 (78.6)

0.040 2.63
(1.04-6.66)

0.41
(0.23)

0.79
(0.89)

Diarrhoea
No diarrhoea

3 (12.5)
21 (87.5)

52 (32.7)
107 (67.3)

0.055 0.29
(0.09-0.95)

0.13
(0.05)

0.67
(0.84)

Table 2b: Fischer’s test to determine the relationship between clinical presentations and LFD
Symptoms Had LFD (%) No LFD (%) P value OR (95%CI) Sensitivit (PPV) Specifi-cit (NPV)

Cough± dyspnoea
No cough± dyspnoea

6 (25.0)
18 (75.0)

25 (13.7)
134 (84.3)

0.253 1.78
(0.65-4.64)

0.25
(0.19)

0.84
(0.88)

Jaundice
No jaundice

2 (8.3)
22 (91.7)

28 (17.6)
131 (82.4)

0.377 0.425
(0.09-1.62)

0.08
(0.07)

0.82
(0.86)

Bleeding
No bleeding

6 (25.0)
18 (75.0)

32 (20.1)
127 (79.9)

0.593 1.32
(0.49-3.68)

0.25
(0.16)

0.79
(0.88)

Poor urine volume
No urinary problem
Deafness
No deafness

6 (25.0)
18 (75.0)
1 (4.2)
23(95.8)

21 (13.2)
138 (86.8)
0 (0.0)
159(100.0)

0.132

0.131

2.19
(0.77-5.87)

Infinity

0.25
(0.22)
0.04
(1.000)

0.86
(0.88)
1.000
(0.87)

History of contact
No history of contact

12 (50.0)
12 (50.0)

3 (1.9)
156 (98.1)

<0.001 52.00
(12.62-181.2)

0.50
(0.80)

0.98
(0.93)

A relationship between clinical symptoms and PCR di-
agnosis of Lassa fever disease was sought using
Fischer’s exact test. The odds of having a positive Lassa
PCR result was about 4 times in children with history of
abdominal pain (OR= 3.65, p= 0.010) and about 3 times
in Lassa fever suspects with vomiting (OR= 2.63, p=
0.040) and 52 times in suspects with a history of contact
with a probable or confirmed case (OR= 52.0, p=
<0.001) as seen in Tables 2a and 2b. History of contact
with a probable or confirmed case had the highest sensi-
tivity of 50% and positive predictive value of 80%. Pres-
ence of abdominal pain and vomiting in a Lassa virus
disease suspect had low sensitivity of 42% and 41%
respectively. Positive predictive values of 28% in cases
with abdominal pain and 23% in cases with vomiting
were also very low (Tables 2a and 2b)

A descriptive statistics of the outcome versus the clinical
presentations showed that the only subject that devel-
oped deafness died, 4 (66.7%) out of the 6 children that
had convulsion with or without coma died, 5(83.3%) of
the 6 that presented with bleeding and poor urine vol-
ume died while majority of suspects with vomiting
(70.0%), diarrhoea (66.7%), abdominal pain (80.0%)
survived. All the subjects with sore throat, headache and
a history of contact survived. Table 3

Table 3: The outcome of children with LFD versus their
clinical presentation

Discussion

Increased awareness creation of possible clinical fea-
tures of Lassa virus disease among health care providers
in the study locale may have resulted in the high number
of suspected cases that eventually led to the high posi-
tivity rate of 13.1%. This assertion may not be wrong if
this observation was compared to previous data obtained
from the same locale.8 More females than males were
affected with LVD in this study. It is possible that be-
cause females are more domesticated than males, there

Symptoms Outcome
Died (n=7) Well and dis-

charged (n=17)

Deafness 1 (100.0) 0 (0.0)

Convulsion± coma (n= 6) 4  (66.7) 2 (33.3)
Vomiting (n=10) 3 (30.0) 7 (70.0)
Bloody diarrhoea (n= 3) 1 (33.3) 2 (66.7)
Cough± dyspnoea (n= 6) 3 (50.0) 3 (50.0)
Bleeding (n= 6) 5 (83.3) 1(16.7)
Poor urine volume (n= 6) 5 (83.3) 1 (16.7)
Abdominal pain (n=10) 2 (20.0) 8 (80.0)
Jaundice (n=2) 1 (50.0) 1 (50.0)
Sore throat (n= 4) 0 (0.0) 4 (100.0)
Headache (n=3) 0 (0.0) 3 (100.0)
History of contact (n= 12) 0 (0.0) 12 (100.0)
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are more likely to have contact with the faeces and urine
of rodents or food and foodstuffs contaminated by urine
and faeces of rodents when engaging in house chores.
Majority of the children infected by the Lassa virus were
within the aged 6-12 age bracket. This is similar to find-
ings by Webb et al7

Clinical features observed in this study were varied.
This was similar to the experiences of previous authors
who noted a history of fever in all their subjects.7,8,9 Feb-
rile suspects who had abdominal pain and vomiting had
the highest number of positive Lassa PCR result in in-
dex study. This finding was similar to studies by Ajayi
et al8 and Akpede et al9 that reported sore throat, ab-
dominal pain and vomiting as common presenting fea-
tures following fever. Study carried out by Webb et al7

however that reported 60% of the children with LVD
presented with fever, vomiting and cough. Febrile chil-
dren with abdominal pain and vomiting had higher odds
of having a positive Lassa virus PCR result in index
study although the sensitivity and positive predictive
value of abdominal pain (42% and 28%) and vomiting
(41% and 23%) were low. This suggests that the pres-
ence of these symptoms in a febrile child cannot predict
a positive test result. Abdominal pain in febrile children
could either be localized or generalized in character,
mimicking typhoid enteritis, appendicitis, hepatitis and
peritonitis. Dongo et al16 in their case series reported
Lassa virus disease presenting with features suggestive
of acute abdomen underscoring the value of high index
of suspicion when evaluating children at every entry
point in the health facilities. Vomiting in children con-
notes diseases with multi-systemic involvement such as
the gastrointestinal tract, respiratory system, cardiovas-
cular and central nervous system. This is in agreement
with Lassa virus disease that can affect any system in
the body.

Obtaining a history of previous contact with a confirmed
or probable case of LVD patient may be an important
aspect of history in managing febrile children from
Lassa fever endemic communities. This is study noted a
sensitivity of 50% and positive predictive value of 80%
of such history in predicting a positive Lassa virus PCR
test. Such history when obtained early at presentation to
a health facility can expedite the process of LVD case
management, hence reducing morbidity and mortality
for the patient and disease containment thereby reducing
nosocomial spread to health workers.

The presence of complications of Lassa fever disease at
presentation posses a high risk of death to the patient
and minimal likelihood of survival. Deafness may occur

during mild or severe illness but in index study, it oc-
curred terminally and patient died within 24hours of
symptom. Evidences of renal injury, bleeding, convul-
sions and coma were symptoms with high fatality rates.
This may be attributed to the cytokine surge that termi-
nally led to vasodilatation of vessels and consequently
coagulation defects and the destruction of infected cells
leading to end organ damage and death.17 This was in
tandem with observation by Richmond and Baglole18

who noted that bleeding, poor urine output, convulsions
and coma were ominous signs associated with poor
prognosis and Akpede et al9 who observed that the pres-
ence of haemorrhage, acute renal failure, convulsion and
coma were indictors of poor outcome.

The case fatality rate (CFR) observed in this study was
29.2%. This is high and unacceptable in an era of avail-
ability of highly effective intravenous ribavirin used in
treatment of LVD. This high CFR may be attributed to
delay in presenting to the health facility and presence of
complications at presentation. Many of the cases would
have been taken to different peripheral centres and re-
ceived treatment for malaria and infections to no avail
before presenting to the tertiary hospital. This is compa-
rable to 15-50% CFR reported in endemic countries.4,5

Similarly Akhuemokhan et al 6 reported CFR of 23%
among study participants and attributed it to high fatal
nature of the disease especially in terminal stage.

Conclusion

In conclusion, the positivity rate and case fatality rate of
LVD in children observed in this study is high. Symp-
toms of abdominal pain and vomiting accompanying
fever were predominant but do not predict Lassa virus
PCR result. Intensified health education by way of fo-
cused group discussions among stakeholders and com-
munity health care workers on the need for Lassa virus
testing after treating febrile illness for more than 2 days
is advocated.

Acknowledgement

We wish to acknowledge the medical officers that
assisted in the filling the questionnaires

Conflict of interest: None
Funding: None

194



Can clinical features predict Lassa virus positivity and  outcome in children suspected of Lassa virus
disease in a tertiary hospital, Southeast Nigeria? Chijioke Ogodo Ogeh et al

References

1.    Centers for Disease Control and
Prevention (CDC).  Imported
Lassa fever. New Jersey:
MMWR Morb Mortal Wkly Rep
2004;53(38): 894-7.

2.    Monath TP, Newhouse VF,
Kemp GE, Setzer HW, Cac-
ciapuoti A. Lassa virus isola-
tion from Mastomysnatalensis
rodents during an epidemic in
Sierra Leone. Science 1974;
185:263-5.

3.    World Health Organization.
Lassa fever fact sheet [Cited
2019 April 22] http://
origin.who.int/mediacentre/
factsheet/fs179.

4.    Centers for Disease Control and
Prevention. Lassa fever [Cited
2019 April 22]. http://
www.cdc.gov/vhf/lassa.

5.    Ilori EA, Furuse Y, Ipadeola
BO, Dan-Nwafor CC,
Abubakar A, Womi-Eteng
EO,et al. Epidemiologic and
clinical Features of Lassa Fever
Outbreak in Nigeria, January1-
May 6, 2018. Emerg Infect Dis
2019:25(6):1066-1074. Doi:
10.3201/eid2506.181035.

6.     Akhuemokhan OC, Ewah-
Odiase RO, Akpede N, Ehi-
muan J, Adomeh DI, Odia I, et
al. Prevalence of Lassa virus
disease in Nigerian children
with fever or without fever and
convulsions in an endemic area.
PLoS Negl Trop Dis 2017; 11
(7): e0005711, doi:10.1371/ J.
pntd.0005711.

7. Webb PA, McCormick JB,
King IJ, Bosman I, Johnson
KM, Elliot LH, et al. Lassa
fever in Children in Sierra-
Leone, West Africa. Trans R
Soc Trop Med Hyg. 1986;80
(4): 577-82.

8.    Ajayi NA, Nwigwe GC,
Azuogu BN, Onyire NB,
Nwonwu EU, Ogbonnaya LU,
et al. Containing a Lassa fever
epidemic in a resource-limited
setting: Outbreak description
and lessons learned from
Abakaliki, Nigeria (January-
March 2012). Int J Infect Dis
2013;17(11):e1011-6. Doi:
10.1016/j.ijid.2013.05.015.

9.   Akpede GO, Kayode-Adedeji
BO, Dawodu SO. Manifesta-
tions and outcomes of Lassa
fever in Nigerian children: a
case series. Archives of Dis-
eases in Children 2012; 97(1).
[Cited 2019 June 18]https://
adc.bmj.com/content/97/
suppl_1/A38.3.

10.  Cummins D, McCormick JB,
Bennet D, et al. Acute sen-
sorineural deafness in Lassa
fever. J American Medical As-
sociation. 1991; 264 (16):2093
-6

11.  Weather/ climate of Ebonyi
state. [Cited 2019 June 18]
www.cometonigeria.com/
search-by/ebonyi-state.

12.  Federal Republic of Nigeria.
2006 Population and housing
census of Nigeria. Federal Re-
public of Nigeria official ga-
zette. Lagos 2007; 94. [Cited
2019 June 18]
www.census.gov/geo/
reference/urban.

13. Osho PO, Fasipe OJ, Osho ES,
Adu BS, Akinrotimi OJ, Fa-
layan WA, et al. The observed
seasonal variation pattern and
changing epidemiology of
Lassa viral hemorrhagic fever
disease in Ondo state, Nigeria.
Med J DY Patil Vidyapeeth
2020; 13:22-7.

14.  Epidemic Focus-WHO. [Cited
on 2020 June 15] https://
www,who.int>csr>lassa fever.

15.  Nigerian Centre for Disease
Control. Standard operating
procedures for Lassa fever
case management [Cited 2019
June 14]. http://
www.ncdc.gov.ng/themes/
common/docs/
protocols/30_1502277315.pdf

16.  Dongo AE, Kesieme EB, Ak-
pede GO, Okokhere PO. Lassa
fever presenting as acute ab-
domen: a case series. Virol J
2013;10:123.

17.  Fischer-Hoch S, McCormick
JB, Sasso D, Craven RB. He-
matologic dysfunction in
Lassa fever. J Med Virol
1988; 26:127-135 doi:
10.1002/jmv.1890260204.

18.  Richmond JK, Baglole DJ.
Lassa fever: epidemiology,
Clinical features and social
consequences. BMJ. 2003;
327:1271-5.

195


