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February 1969 - deadly unidentified virus
reported from remote African missionary
hospital, two American nurses stricken and died
within 10 days. Doctors stymied by mysterious
symptoms of the Kkiller: soaring temperature,
painful backache, swelling of the throat and
neck, discolored skin! Latest victim airlifted to
special isolation ward at New York's Columbia
Presbyterian Hospital, blood samples rushed to
Yale's Arborvirus [sic] Laboratory, all-out search
launches to discover an antidote. U. S. Public
Health officials alarmed, virus has the potential to
decimate the whole population, aviation officials
consider cancellation of all jet travel to critical
world areas.
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TarLE 1

Source of malerials, and isolations of Lassa virus

Locale of Crate of Dt come of qud'::::‘
Fatient Sex imleciion onsel, 1967 infection Material, and date collected cells
LW, F Lassa, Nigeria 20 Jan, Death,day 6  Serum, 26 Jan. (day 6) .
C.5. F Juos, Nigeria 3 Feb, Death,day 10 Serum, 6 Feb. (day 1) +
Serum, 131 Feb, (day 10) +
L.P, F Jos, Nigeria 20 Feb, Recovery Serum, 25 Feb. (day 3) +
Serum, 5 March (day 13) +
- | 1 1 Pleural fluid, 5 March (day 13) +
L- P-_ LIIy [Penny] PlnneO, RN Serum, 6 March tdﬂ-}' 14} +
Serum, 20 March (day 28} 0
Serum, 29 March (day 17) 0
I.C M New Haven, Conn, 9 June Recovery* Serum, 16 June (day 7) +
Serum, 18 June (day 9) +
— 1 Urine, 18 June (day 9) +
J.C.=Jordi Casals, MD Srine, 18 June |
18 June (day 9) +
Throat washing,
23 June (day 14} +
Urine, 26 June (day 17) +
Urine, 11 July {day 32) +
NY. F —_ In contact with L.P. in Serum, 26 Feb. '69 0
Nigeria, Feb. "60
C.C. F — Stationed in Nigeria Serum, 23 Sept, 68 0
Controls Diluent 0




Penny with
Jordi Casals
and Raphael
Adeyemi, a
Nigerian
Medical
auxiliary, at
the hospital in
Jos, Nigeria,
circa 1970.

Lineage |
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Arenoviruses: Proposed Name for a Newly
Defined Virus Group
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The name “arenoviruses” is proposed for the newly defined taxonomic group
containing lymphocytic choriomeningitis, Lassa, and the Tacaribe complex viruses.




!..). 5
B
RN
\. ).
5 { o |
By
o
>0
el
'-‘".'!‘
¥ -._b

‘/ f’ 70% case fatallty rate

. 'In patients presenting E.
Y while viremic
(Shaffer et al.,

2014).




Lassa fever is a zoonosis

Photo credits:
Lina Moses, PhD
Tulane
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Lassa fever program at

Kenema Government Hospital
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ENEREED
diagnosis

LASV antigen,
LASV RNA or
antiLASV
antibody

| Prodrome

Post-acute
Lassa fever

Acute
Lassa fever

Convalescent

Lassa fever

Ribavirin
effective

Limits of
Detection

Persistence
in urine or
semen?
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Lily (Penny) Pinneo
(1917-2012)

Bond et al.,, Am J
Trop Med Hyg.
2013 88:241-4.
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Kenema: Early epicenter of the
2013-16 Ebola Outbreak
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Roots, Not
Parachutes: Research
Collaborations Combat

Outbreaks

Nathan L. Yozwiak, Christian T.
Happi, Donald S. Grant, John S.
Schieffelin, Robert F. Garry,
Pardis C. Sabeti, Kristian G.
Andersen

Cell
Volume 166, Issue 1, Pages 5-8 (June 2016)
DOI: 10.1016/j.cell.2016.06.029
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“Confirmed” cases of Lassa fever in Nigeria

200

Cases per month
S
o
|

0
2012 | 2013 | 2014 ' 2015 ' 2016 @ 2017

Dry season Year Siddle et al. NEJM, Oct. 17, 2018



21 (of 36) states have recorded at least one confirmed case

Region (outer ring and map):
m Southwestern Nigeria
Southeastern Nigeria
m Northern Nigeria [I11]
Kogi State, Nigeria
Nigeria: region not
reported
= Outside Nigeria [IV]

Season (tips):
@ 2017-2018
© 2016-2017
@ 2015-2016

O Previously published
(pre-2015 seasons)

1-50 confirmed cases

>50 confirmed cases x>

States of origin (tips in inset):

NO Conﬂ I’med cases @ Ebonyi, southeastern Nigeria @ Delta, southwestern Nigeria

@ Taraba, southeastern Nigeria ONigeria: previously published

G 1 dot =Co nfl rmed case O Anambra, southeastern Nigeria  (pre-2015 seasons), no state reported



It’s all about the rodent transmission.
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Most neutralizing human monoclonal antibodies target novel
epitopes requiring both Lassa virus glycoprotein subunits

A & //HIV-1pp
LASV LASY
757 A19 (i) Pinneo (I)

50 |-

% 40
E) 30 m —
5§ = - The best antibodies
bind this (Erica)
, | oot ape.s | amat 20
GP1 GP2 GPC 10.4B GP1-A >20 | >20

James E. Robinson et al.Nature Communications 7 (2016) doi:10.1038/ncomms11544



Lassa virus B cell epitopes and how the work
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Bilateral Hearing Loss
(%)
o

0

m EVD Survivors

* %k

m EVD Contacts

W Lassa Survivors

Hearing Loss

Ebola Survivors (%)

Ebola Contacts

Lassa Survivors

Severity n=2342 n =850 n=57
Normal 222 (64.9) 685 (80.6) 35(61.4)
Mild 105 (30.7) 149 (17.5) 5(8.8)
Moderate 11 (3.2) 14 (1.7) 4 (5.3)
Severe 3(0.9) 2(0.2) 2 (3.5)
Profound 1(0.3) 0 (0.0) 12 (21.1)

*<.001




Variant sites per genome (million)
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> ¢ Thanks to Georges Thiry for pointing .T"
out that Lassa fever is one of 3 Sy
epidemic infectious diseases (with
Nipah and MERS) prioritized for

-

rapid vaccine development by the
Coalition for Epidemic Preparedness
and Innovations (CEPI). Indeed,




Ongoing antiLASV
seroprevalence
study in Sierra Leone

Low(?)
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Enumerate all households in community
Randomize households
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Collection of blood spots for IgG testing
Demographic questionaire
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Screening of blood spots by ELISA

v

Statistical analysis and reporting
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LASV sero-
prevalence
by age
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Seroprevalence (%) Seroprevalence (%)

Seroprevalence (%)
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Age (years)

Seroprevalence (%)

n=22

<1
n=2

n=28 n=68 n=80

Age (years)

Seroprevalence (%) Seroprevalence (%)

Seroprevalence (%)

20

80

70

60

50

40

30

20

90

80

70

60

50

40

30

20

90

80

70

60

50

40

30

20

Guabu

<1 1-4 414 1544 >45
n=3 n=10 n=26 n=46 n=21

Age (years)

Ngeihun

<1 1-4 414 1544 >45
n=8 n=29 n=64 n=81 n=37

Age (years)

Tobanda
<1 14 4-14 15-44 >45

n=6 n=15 n=29 n=43 n=18

Age (years)'




Kenema District: Gateway
to the G

GUINEA

SIERRA
LEONE

LIBERIA COTE D’IVORE



Single-vector, single injection, bivalent and trivalent rVSV
vaccine candidates expressing stabilized LASV GPC and EBOV GP

rVSV-LE
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In memoriam...
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11" September 1974.
Blo)l;:d: 29" July 2014.
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