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Abstract 

It is rare both to have the central nervous system (CNS) as the main focus in the acute phase 

of Lassa fever infection without associated bleeding, and to find Lassa virus (LAV) in the cere-

brospinal fluid (CSF) but not in the serum. We report the case of a 38-year-old Nigerian woman 

with mainly CNS manifestation of Lassa fever. She was admitted twice within 11 days because 

of persistent fever. A clinical diagnosis of acute LAV encephalitis was made because of a high 

index of suspicion and CNS involvement confirmed by positive reverse transcriptase polymer-

ase chain reaction (RT-PCR) for LAV in the CSF, while her blood was repeatedly negative for 

LAV by RT-PCR test. She recovered fully following supportive care coupled with treatment with 

an 18-day course of ribavirin, and suffered no long-term neurological complication or relapse. 

Post-treatment CSF examination by RT-PCR did not detect LAV. 

 © 2018 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Lassa fever (LF) is endemic in Nigeria, particularly in Edo State [1]. In severe cases, LF 
may present with central nervous system (CNS) features, when it often indicates the late stage 
of the disease [2–5], and is usually associated with bleeding and poor prognosis [5]. 

CNS involvement without associated bleeding has been reported in Dengue fever [6], but 
there is limited data on the CNS being the main focus of clinical infection in LF. It is rare to find 
Lassa virus (LAV) in the cerebrospinal fluid (CSF) when it is absent in the serum in patients 
with CNS involvement [7]. To the best of our knowledge, only one case has been published of 
LF involving the CNS where LAV was found in the CSF but not in the serum [7]. The diagnosis 
was made retrospectively shortly after the patient had, unfortunately, succumbed to the dis-
ease. The patient was not treated with ribavirin because LF was not suspected clinically. 

We report the case of acute LF in a 38-year-old Nigerian woman who had mainly CNS 
involvement without any bleeding episode. LF was suspected clinically and confirmed by pos-
itive reverse transcriptase polymerase chain reaction (RT-PCR) test for LAV in the CSF, even 
though the serum was repeatedly negative for LAV by RT-PCR testing. She recovered fully 
without any long-term neurological sequelae, following treatment with ribavirin. 

Case Report 

A 38-year-old Nigerian woman, resident in Ekpoma, Edo State, Nigeria, presented to our 
outpatient department on December 27, 2013, with a 4-day history of high-grade fever that 
was associated with chills and headaches. She had previously taken some doses of an antima-
larial drug, but when she did not get better, she came to the hospital. There was no history of 
sore throat, vomiting, diarrhoea, mucosal bleeding, neck pain, or neck stiffness. Her axillary 
temperature and blood pressure were 39.5°C and 120/80 mm Hg, respectively. The pulse rate 
was 96 bpm and the respiratory rate 24 cycles/min. Although she denied any recent contact 
with a confirmed case of LF, she was a caregiver, about 6 months earlier, to her twin sister 
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who had a prolonged febrile illness (3 weeks) that was complicated by severe sensorineural 
deafness in the acute phase. 

LF was suspected because there was an outbreak in Ekpoma at the time, and she was 
admitted for evaluation. Her blood smear showed scanty Plasmodium falciparum while the 
blood sample taken on the day of arrival was negative for LAV when tested using RT-PCR. Also, 
the blood culture performed 2 days later yielded no bacterial growth even after 7 days of in-
cubation. 

Physical examination was unremarkable, except for two right submandibular lymph 
nodes, measuring 1 cm × 1.5 cm each. She was treated for malaria with artemisinin-based 
combination therapy because her blood film smear showed P. falciparum parasitaemia, and 
because malaria is a common cause of fever in our environment. She was also given parenteral 
cephalosporin (Ceftriaxone) and metronidazole for suspected septicaemia. Although her tem-
perature remained elevated (38.6°C), about 8 days after admission, she was discharged on her 
request on January 3, 2014, when she reported being improved, and a repeat blood smear for 
malaria parasites taken on December 31, 2013 was negative. She was given oral quinine tab-
lets, doxycycline, and cefuroxime to take at home. 

The patient was rushed back to the hospital 2 days after discharge (January 5, 2014) when 
she was observed to be behaving irrationally at home. She had remained febrile, with high-
grade fever, while at home. At the time of arrival, her axillary temperature was 38.4°C, pulse 
rate was 96 bpm, blood pressure was 120/70 mm Hg, and respiratory rate was 24 cycles/min. 
There were no signs suggestive of meningeal irritation, but she was irritable, confused, and 
aphasic. A clinical diagnosis of acute viral encephalitis was made, and she was readmitted. 

For the second time since the onset of illness, another blood sample tested negative for 
LAV using the RT-PCR method on the 1st day of readmission. On the following day, blood sam-
ples sent for serological tests for IgM and IgG to LAV came out positive (Table 1). A CSF sample 
was also collected by lumber puncture the following day and sent for biochemical and micro-
biological analysis. An aliquot of the CSF sample was tested for the presence of LAV by the RT-
PCR method: the result was positive (Table 1). Other findings on CSF examination were pleo-
cytosis (CSF white blood cell count of 300 cells/mm3) with differential of 20% neutrophils and 
80% lymphocytes, but normal CSF protein (35 mg/dL) and glucose (55 mg/dL or 59.1% of 
the simultaneous blood glucose level of 93 mg/dL) levels. Gram stain of the CSF was negative 
and the culture sterile. 

Serological tests for HIV I and II, hepatitis B surface antigen, and hepatitis C core were 
negative, as were blood and urine cultures for bacteria. Urinalysis showed proteinuria (3+) 
and microscopic haematuria (2+). Her serum aminotransferases and alkaline phosphatise 
were elevated; she had slightly elevated total and conjugated bilirubin levels (Table 2). An 
abdominal ultrasound scan was normal, while a PCR-based pan-flavivirus assay excluded 
Dengue and Yellow fever. The haematocrit and haemoglobin levels, and serum electrolytes, 
urea, and creatinine were normal during both admissions. There was leucocytosis, but no neu-
trophilia on readmission. CT or MRI brain scan was not done because the facilities were not 
available in our centre at the time. 

After completing the initial clinical assessment in the emergency room, an intravenous 
line was inserted in a peripheral vein and intravenous fluids given. Supplemental oxygen was 
administered through nasal prongs. Sedation with parenteral diazepam (5 mg) was given to 
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control her restlessness and irritability, and allow a urethral catheter and nasogastric tube 
(NGT) to be inserted. Parenteral dexamethasone (8 mg every 8 h) was started. 

Ribavirin, the specific antiviral drug for treating LF, was commenced on the 2nd day (Jan-
uary 6, 2014) of readmission, a day before the detection of LAV in the CSF, and it was contin-
ued for 18 days. 

For the next 48 h after readmission, the patient’s clinical condition worsened, with deep-
ening level of unconsciousness (GCS 7). She was more restless, and her peak temperature on 
the 2nd day of readmission was 39.0°C. Feeding (fluid diet) and oral drugs were administered 
via NGT. By the 3rd day, the patient’s restlessness had significantly subsided; she was con-
scious but unable to engage in conversation, responding to command only by nodding her 
head, and the maximum recorded (peak) temperature was 38.1°C. 

She was observed to be responding appropriately to verbal commands and questions by 
the 5th day of readmission. A day later, the NGT was removed and oral feeding was started, 
because her sensorium had significantly improved, and she was able to tolerate meals. She 
was now able to speak and converse normally for the first time since readmission. Her maxi-
mum axillary temperature dropped gradually, and was 37.1°C by day 7, the day she was ob-
served to have hand tremors. 

The clinical status of the patient continued to improve; she became stronger, was eating 
well, became ambulant, and her temperature measurements were within normal limits (Fig. 
1). She had tinnitus with associated mild bilateral hearing impairment which started on the 
16th day of admission and lasted for 3 days. She was discharged on the morning of January 
23, 2014, in satisfactory clinical condition. 

A CSF sample taken 5 days after discharge was negative for LAV by RT-PCR. Regular pe-
riodic clinical neurological reviews for 32 months after discharge showed no long-term neu-
rological complication or clinical relapse, and she has remained well, carrying out her domes-
tic and official duties in good health. 

Discussion 

Outbreaks of LF have been documented in Ekpoma, Nigeria, and its environs [1], where 
the reservoir rodent, Mastomys natalensis, is endemic [8]. 

Our patient, who was resident in Ekpoma, Nigeria, developed encephalitis about 11 days 
into her febrile illness with CNS features that included confusion, disorientation, restlessness, 
irritability, aphasia, transient bilateral 8th nerve deafness, and altered level of consciousness, 
but without meningeal involvement. There was blood evidence of liver function derangement, 
but she was not clinically jaundiced; the serum electrolytes, urea, creatinine, blood sugar, and 
haemoglobin levels were normal, thus making encephalopathy from a metabolic cause an un-
likely diagnosis. 

Although acute LF was suspected on initial presentation, the diagnosis was not confirmed. 
Fortunately, even though it was still not confirmed by RT-PCR testing of the blood on read-
mission, treatment with ribavirin was commenced because of a strong index of suspicion, a 
decision that probably played a significant role in the positive outcome. 
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Delay in the diagnosis of LF because of a low index of suspicion is not an uncommon phe-
nomenon in West Africa, especially when malaria parasites are demonstrated in febrile pa-
tients [9], sometimes resulting in fatalities [9]. LF has been shown to coexist with malaria in a 
significant number of individuals in malaria/LF endemic areas [10]. Furthermore, the findings 
of proteinuria and haematuria in our patient are not unusual features in LF patients in our 
environment [11], and their presence in the urine should heighten the suspicion of LF in fe-
brile patients in LF endemic areas [11]. 

Though it is known that bleeding is seen in less than 20% of cases of acute LF [2], many 
health care workers rarely consider acute LF when the patient does not present with bleeding 
[7, 9]. This can lead to a delay in diagnosis and consequent fatality [7, 9]. Our case shows that 
even severe cases of LF may not have bleeding as a clinical feature. 

As a diagnostic tool, RT-PCR testing for LAV compares favourably with positive viral cul-
ture of blood [12]. Because culturing of the LAV is done in a BL4 laboratory, which is not avail-
able in Nigeria, and it takes about a week to complete, RT-PCR is considered adequate for con-
firming a diagnosis of LF in the early phase of the disease [12] when treatment is most effec-
tive [2]. As shown by Günther et al. [7], as well as this case, LAV may not be detected in the 
blood in all cases. In such situations, a high index of suspicion is required to make a clinical 
diagnosis of LF, which must be confirmed by demonstrating the presence of LAV in the appro-
priate body fluid. 

It is not clear why LAV is detected in body fluids and not in serum in some cases of LF. It 
is probable that the LAV that circulates beyond the blood space into other body fluids in cer-
tain individuals survives or escapes the activity of the immune system, and LAV might be rel-
atively shielded from destruction in body fluids that are not sera. The presence of LAV-specific 
IgM and IgG found in the serum of the case reported by Gunther et al. [7], and in this case, may 
indicate that the virus was present in the blood at some point during the course of the illness, 
but it was cleared by the blood-based immune system – either completely or to a level too low 
to be detected by RT-PCR. 

The mechanism of CNS disease in LF may be immunological, cytopathic, or both [7, 12]. A 
growing body of evidence suggests that direct invasion of the CNS tissues by LAV may be im-
portant in the pathogenesis of the disease [7, 13]. Our case adds to that body of evidence, es-
pecially with the demonstration of evidence of LAV in the CSF. More research is needed to 
clearly elucidate the neuropathogenic mechanism in CNS LF. 

The CNS is involved in severe cases of LF [2, 4, 10]. CNS manifestations in the acute phase 
include seizures, coma, confusion, disorientation, restlessness, irritability, and sensorineural 
deafness [2, 4]; late features are ataxia [2] and psychiatric syndromes [5]. 

LF affecting the CNS is usually associated with high mortality rates [4, 10, 14]. Our case 
report would suggest that ribavirin therapy may be life-saving in CNS LAV infection, when 
treatment is commenced as soon as it is suspected clinically, even before a definitive labora-
tory diagnosis is made. 

This report supports the recommendation of Günther et al. [7] that LF be considered in 
the differential diagnoses of encephalopathy/encephalitis in febrile patients in LF endemic 
areas, and in patients with fevers imported from LF endemic regions with associated CNS 
manifestation, even when bleeding is not a feature. Our findings further emphasize the rele-
vance of having a high index of suspicion for LF in patients with persistent fever even when 
initial RT-PCR blood testing is negative for LAV in endemic areas. Our report should further 
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alert physicians practising in West Africa to the fact that malaria and LF can coexist in the 
same patient, and that the presence of a positive blood smear for malaria does not exclude LF 
as a cause of CNS disease in areas where both are endemic. 

Furthermore, the long-term follow-up result of this case also might indicate that, unlike 
Ebola encephalitis [15], relapse after successful treatment of LAV encephalitis may be an un-
likely clinical phenomenon. However, long-term follow-up of more cases of treated LAV en-
cephalitis is required to confirm this. 

Conclusion 

Our case report shows that LF patients can present acutely with mainly severe CNS fea-
tures in areas endemic for the disease. In such a situation, a high index of suspicion is required 
to make the clinical diagnosis. Laboratory detection by RT-PCR of LAV in the CSF, especially 
when LAV is undetected in the serum, is confirmatory of CNS disease. Treatment with ribavi-
rin may be life-saving, and curative when started as soon as CNS features are first observed. 

Limitations 
The main limitations of the study include our inability to carry out brain imaging of the 

patient and detailed virology of the causative virus. 
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Fig. 1. Maximum daily temperature (°C) during the first and second admissions. 

 

 

 

 
Table 1. CSF and serum tests for evidence of Lassa virus (LAV) and viral antibodies 

   
   
Parameter Date Result 

   
   
Blood RT-PCR for LAV 27/12/2013 Negative 

Blood RT-PCR for LAV 05/01/2014 Negative 

Serum IgM (ELISA) 06/01/2014 Positive 

Serum IgG (ELISA) 06/01/2014 Positive 

CSF RT-PCR for LAV 07/01/2014 Positive 

Post-treatment CSF RT-PCR for LAV 28/01/2014 Negative 
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Table 2. Results of other tests conducted 

   
   
Parameter Result 

27/12/2013 

Result 

05/01/2014 

   
   
Complete blood count plus ESR   

Pack cell volume (PCV), % 45.6 45.4 

Haemoglobin, g/dL 15.7 15.7 

Total white blood cell count (TWBC), × 109/L 4.3 16.8 

Neutrophil count, % of TWBC 81.5 43.4 

Lymphocyte count, % of TWBC 9.8 46.3 

Platelet count, × 109/L 122 210 

Erythrocyte sedimentation rate (ESR), mm/h 12 67 

Liver function test   

Alkaline phosphatase, IU/L ND 132 (9–35) 

Alanine aminotransferase, IU/L ND 69 (≤12) 

Aspartate aminotransferase, IU/L ND 154 (≤12) 

Total bilirubin, mg/dL ND 1.0 (≤0.5) 

Conj. bilirubin, mg/dL ND 0.6 (≤0.5) 

Serum proteins   

Total protein, mg/dL ND 6.7 

Albumin, mg/dL ND 3.0 

Serum electrolytes, urea, and creatinine   

Sodium, mmol/L 136 141 

Potassium, mmol/L 4.0 4.0 

Urea, mg/dL 23 20 

Creatinine, mg/dL N/A 0.7 

Urinalysis   

pH 5.0 6.0 

Protein ++  +++ 

Blood Nil  ++ 

Glucose Nil  Nil 

Microscopy ND Pus cell: 0–1; RBC: 2–4; 

casts: nil 

Urine culture ND No bacterial growth 
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