Viral haemorrhagic fevers in South Africa
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Viral haemorrhagic fevers (VHFs) include a diverse array of diseases caused by a broad range of viruses transmitted from various animal
hosts and originating from almost all the continents in the world. These are potentially fatal and highly transmissible diseases without
specific treatments or prophylactic vaccines. As has been demonstrated during the Ebola virus disease outbreak in West Africa, the
consequences of VHFs are not limited to specific countries — they may become epidemic, and may have considerable economic impact and
disrupt local public health and social service structures. Intensive public health intervention is necessary to contain these diseases. Here we
provide a concise overview of the VHFs that are of current public health importance to South Africa.
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Viral haemorrhagic fevers (VHFs) are caused by
infection with one of a number of zoonotic RNA
viruses. Although the aetiology of the infections may
differ, the clinical presentation can be remarkably
similar.l"! Patients typically experience nonspecific
symptoms (especially early during the acute phase of illness)
including fever of abrupt onset, headache, myalgia, lumbar pain,
nausea, vomiting and diarrhoea. Progression to multisystem
involvement is typically fairly rapid. Laboratory features of VHF
include leucopenia, thrombocytopenia and elevated transaminases,
while coagulation profiles become progressively abnormal and overt
haemorrhagic features (ecchymoses, epistaxis, gingival bleeding,
melaena, haematuria, etc.) may supervene from about day 5 after
the onset of symptoms, or even earlier. Contrary to the name
given to these conditions, haemorrhage is not a constant feature,
as evidenced by the minority of patients who presented with
overt haemorrhage during the current Ebola virus disease (EVD)
outbreak.”?’ A petechial or maculopapular rash may also appear from
day 3 to 10, the exact timing of which varies with the virus concerned
but is also related to the patient’s response to the infection. There are
few or no specific treatments available, as antivirals and preventive
and therapeutic vaccines remain in the developmental phase. For
this reason, given the extremely high mortality rates and the highly
infectious nature of VHFs (infectious doses are as low as one viral
particle for some), the haemorrhagic fever (HF)-causing viruses have
to be handled and stored in the highest biosafety- and security-level
laboratory conditions, and patient management must adhere to
stringent isolation and barrier nursing protocols. The appropriate
use of adequate personal protective equipment (PPE) is critical in all
instances. However, there is controversy regarding the type of PPE
that should be used, as highlighted by the lack of consensus among
role players in West Africa during the EVD outbreak. For example,
the use of respirators (specifically N95 respirators) v. surgical masks
is disputed, since most VHFs are not considered to be airborne.**
Nevertheless, because aerosolisation is frequent during disinfection
procedures, it is recommended that respirators be worn and that
healthcare workers be observed by infection control staff to reduce
transmission that occurs from contact of the virus with the face or

neck, most frequently during removal of PPE or on inadvertently
touching the face.

In Africa, the HF viruses belong to one of three families, namely
the Arenaviridae (Lassa and Lujo viruses), Bunyaviridae (Crimean-
Congo haemorrhagic fever (CCHF) and Rift Valley fever (RVF)
viruses) and Filoviridae (Ebola and Marburg viruses). In general
these diseases are limited to specific areas, and outbreaks most often
occur in fairly isolated and rural settings. However, as demonstrated
during the current EVD outbreak, increasing interconnectedness and
ease of travel render the occurrence of VHFs a possibility anywhere
in the world. Although the risk of importation into South Africa
(SA) is considered to be low,”) the fact that considerable travel
occurs between the rest of Africa and Johannesburg in particular,
and vice versa, cannot be ignored. The indirect effects of VHF
outbreaks have been demonstrated clearly during the ongoing
West African EVD outbreak. Countries around the globe have
been preparing their ports, healthcare systems and laboratories to
detect and manage such cases at great financial cost, while travel
restrictions and economic activities in numerous African economies
(not just those directly affected) have also suffered.!® Interestingly,
this effect is disproportionate to the actual number of cases of EVD,
which remains small compared with other formidable public health
problems such as malaria, tuberculosis and HIV-AIDS.

The differential diagnosis of VHF is broad and may include many
treatable infectious diseases, most notably malaria, bacteraemia
(including meningococcaemia) and African tick bite fever, as well as
non-infectious conditions such as haematological malignancies and
heatstroke. The diagnostic approach must consider each possibility
carefully, as delay in diagnosis increases the potential for mortality
and transmission. As such, it is wise to maintain a high index of
suspicion, especially for patients presenting with a compatible
clinical syndrome and who have histories that indicate a risk of
having contracted an HF-causing virus (such as travel to endemic
regions or contact with animals, raw bushmeat, sick patients, etc.).
The HF-causing viruses have a propensity to spread in the hospital
setting, and delay in recognition may have dire effects."! A small
number of nosocomial outbreaks have occurred in SA: Marburg virus
disease (MVD) in Johannesburg in 1975, CCHF near Cape Town
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in 1984, EVD in Johannesburg in 1996, and the Lujo virus, a newly
identified arenavirus, in Johannesburg in 2008% (these are dealt
with in detail in the ‘Clinical Alert’ article in this issue of SAMJ!').

Here we provide a concise account of VHFs, endemic and non-
endemic, of perceived importance to SA.

The bunyaviruses

CCHEF is one of the most widely distributed VHFs, and has been
described from more than 30 countries worldwide.!'?! These include
central, south-western and south-eastern Europe, the Middle East,
Africa including SA, and more recently Malaysia.'>"*¥) The virus
is typically ubiquitous in cattle-farming areas and corresponds
to the distribution of the Hyalomma tick, the primary source of
transmission. However, transmission also occurs following contact
with infected animal blood or tissues, the majority of such cases
having involved people in the livestock industry, such as agricultural
and slaughterhouse workers and veterinarians.

In SA a total of 199 laboratory-confirmed cases of CCHF have
been reported from 1981 to 2014 (data source: National Institute
for Communicable Diseases, SA). These have been concentrated
in the semi-arid farming areas of the Free State and Northern
Cape provinces, although some have been recorded from all nine
provinces. Interestingly, human cases remain relatively rare in SA,
despite remarkably high seroprevalence rates in cattle and other
ruminants.!*!% Cases of nosocomial and laboratory transmission!®1¢17)
have been noted on four occasions (data source: National Institute for
Communicable Diseases) (see ‘Clinical Alert'™V). An outbreak was
reported in 1996 in which a total of 17 laboratory-confirmed cases
occurred involving slaughterhouse workers following contact with
infected ostriches.!®!

CCHF has a case fatality rate of 5 - 30%, and the clinical
features, which are similar to those described above, are divided
into four phases: incubation, pre-haemorrhagic, haemorrhagic and
convalescence.” The incubation period is usually 1 -5 days
following tick bite and slightly longer following exposure to blood
products. The pre-haemorrhagic phase is manifested by sudden
onset of fever, muscle aches, back pain, headache, sore eyes and
photophobia. As with all the VHFs there may be early sore throat,
nausea, vomiting, diarrhoea, lymphadenopathy and abdominal
pain with hepatomegaly, often followed by confusion and lethargy.
Thereafter the haemorrhagic phase begins on day 3 - 6 with a
petechial rash, purpura, ecchymoses and gastrointestinal and urinary
tract bleeding. We have found that the majority of these cases initially
present with leucopenia, thrombocytopenia occurring later in the
disease process. At that time there may be a prolonged prothrombin
time and activated partial prothrombin time (aPTT), and fibrin
degradation products and D-dimers may be present. Hepatitis occurs
with elevated transaminases (alanine (ALT) and aspartate (AST)
transaminases). The disease is characterised by a diffuse capillary
leak with hypovolaemia and acute kidney injury, and a fatal outcome
may often be predicted by a persistently low platelet count, elevation
of the AST and ALT to >200 and >150 IU/L, respectively, and of
the aPTT to >60 seconds, and a decrease in the fibrinogen level to
<110 mg/dL."! Bleeding and profound thrombocytopenia was a
common finding in the SA cases, whereas in Central Europe clinical
disease is highly variable with many mild cases reported.

The diagnosis is made by virus-specific reverse transcription-
polymerase chain reaction (RT-PCR) and is usually positive at
the onset of symptoms, although in circumstances that are highly
suggestive of the disease it should be repeated a few days later and
barrier nursing continued.!"?!! Seroconversion may be expected
from day 5 onwards, although this may be delayed in severe CCHF

and may be a useful marker of prognosis.’® Anti-CCHF antibodies
may be measured by indirect immunofluorescence assays or enzyme-
linked immunofluorescence assays for IgG and IgM.["*2!!

Therapy for CCHF is primarily supportive, and although the
therapeutic benefit of ribavirin has not been adequately supported
by studies to date, it is nevertheless recommended that it be used
early in the disease at a loading dose of 30 mg/kg, then 15 mg/kg
every 6 hours (4 x 1 g) for 4 days, and then 7.5 mg/kg every 8 hours
(4 x 0.5 g) for 6 days.?? The argument against the use of ribavirin is
based on its potential renal and hepatic toxicity and the anecdotal
nature of data supporting its use.’® Prevention of infection is based
on prevention of tick exposures and use of appropriate PPE prior to
contact with blood and tissues of ruminants in endemic areas. No
vaccines are available.

RVF is caused by the mosquito-borne phlebovirus, also belonging
to the family Bunyaviridae. The virus is widely distributed in Africa,
including SA, but has also been reported from Saudi Arabia (after its
introduction in 2000) and Madagascar.?*?! The RVF virus has caused
intermittent outbreaks in domestic and wildlife ruminant species
and humans in SA.??! The most recent outbreak in this country
over the 4-year period 2008 - 2011 concluded with 25 deaths among
302 laboratory-confirmed cases from all nine provinces (although
most were from the Free State and Northern Cape).?! RVF virus
infection is typically asymptomatic or mild, manifesting as a febrile,
flu-like syndrome with headache, nausea, myalgia and arthralgia. In
a small proportion of cases, complications including encephalitis and
HF may occur.”” The latter manifest during the first week of illness
and are accompanied by severe hepatic impairment. The fatality rate
of the haemorrhagic form may be up to 50%. As with other VHFs,
raised liver transaminases and thrombocytopenia generally precede
death. %)

Clinical diagnosis should be supported by specific laboratory
testing, which includes RT-PCR, detection of anti-RVF virus IgG and
IgM antibodies and virus isolation. Currently there is no accepted
therapy for RVF and management is supportive only. In vivo studies
of the antiviral favipiravir in small laboratory animals have shown
promise.”*! No vaccines are commercially available to offer protection
against RVF virus infection in humans.

The filoviruses

The filoviruses, EVD and MVD viruses, are known to cause highly
fatal HF in humans and non-human primates.’*?! To date five distinct
viral species have been ascribed to the Ebolavirus genus, namely
Zaire, Sudan, Tai Forest, Reston and Bundibudyo Ebola viruses.®!
These viruses vary enormously in terms of our current understanding
of their geographical spread and also in their virulence in humans.
For example, Reston Ebola viruses are not known to cause overt
illness in humans (despite causing fatal HF in Asian non-human
primates),* while Zaire Ebola viruses cause one of the most lethal
infections known to mankind. The current West African outbreak is
caused by a Zaire Ebola virus very similar to those that have caused
previous outbreaks in the Democratic Republic of the Congo and
Gabon.!

The natural ecology of Ebola viruses remains largely obscure.
Evidence hints at a specific arboreal species of bat as the reservoir for
the Zaire species,***! but the specific mechanism of transfer from
bat to human or bat to other forest-dwelling animals is not known.
However, various human outbreaks have however been traced to
contact with bushmeat, including the slaughtering of chimpanzees
and bats.*** The recent West African outbreak has been traced to
a 2-year-old child in Guinea who may have had contact with bats
while at play.®®) Once the virus enters the human population,
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transmission is through direct contact with infected body fluids such
as blood, faeces and vomitus. Owing to this mode of transmission, the
virus has a propensity to spread in the hospital setting and between
close contacts. More than 20 outbreaks of EVD have been reported
since 1976.12) Before 2014, these occurred in isolated settings with
the largest involving 425 laboratory-confirmed cases reported from
Gulu, Uganda, in 2000 and 2001.2) By the end of March 2015,
one year after the World Health Organization (WHO) declared an
outbreak situation, the diseases had accounted for a total of 14 646
laboratory-confirmed cases (and 24 754 in total if suspected and
probable cases are included) and more than 10 000 deaths.*¥) During
this period more than 800 healthcare workers have contracted
the disease, with nearly 500 losing their lives."! The scale of this
outbreak has been exacerbated by poor socioeconomic conditions in
the affected countries and an inadequate medical infrastructure that
caused delays in the initial recognition of the disease and failure to
respond timeously.”) Consequently intensive international support
on all fronts was, and continues to be, required.

Marburg virus is thought to be more widely distributed than Ebola
virus, but despite this there have been only 12 outbreaks between 1967
and 2014, four of which consisted of single cases without further
spread. There have been a total of 466 laboratory-confirmed cases
with 373 deaths (an average fatality rate of 80%, range 23 - 100%)."*"!
The largest outbreak centered in Uige Province in Angola, with
252 laboratory-confirmed cases from 2004 to 2005 with a 90% case
fatality rate.® In six of the outbreaks, the epidemiological history
implicated bats as the source of the infection and this was further
reinforced by the finding of serological and molecular evidence of
Marburg virus in the Egyptian fruit bat, Rousettus aegyptiacus.""”)

Clinically the signs and symptoms of EVD and MVD are not
dissimilar to those of the other VHFs.[24-50 There are three phases:
initially fever, headache, and myalgia, followed by diarrhoea, vomiting
and dehydration; thereafter, in the second week, there may be
recovery or deterioration with collapse, neurological manifestations
and bleeding that can lead to a fatal outcome.

Fatal nosocomial infection with EVD and MVD has been
reported in SA." It is noteworthy that appropriate management
limited the outbreaks to single secondary cases (see ‘Clinical
Alert™). Management of both diseases is supportive, involving
active resuscitation and haemodynamic support. The usefulness
of hyperimmune serum is uncertain, but it has been approved by
the WHO for EVD in the context of the West African outbreak
and clinical trials of various antiviral therapies are underway at the
time of writing."!! To date there are no licensed vaccines for the
prevention of either EVD or MVD.*%%3 However, the extent of the
current outbreak has led to the WHO expediting the evaluation and
clinical validation of developmental vaccines. Since February 2015,
case numbers have decreased leading to concerns that there may
be insufficient healthcare workers and other volunteers to support
clinical trial efforts in the affected countries.’s!

The arenaviruses

Before 2008, Lassa virus was the only arenavirus known to cause
HF in Africa. The affected countries include Sierra Leone, Guinea,
Liberia and Nigeria, where up to 500 000 cases are estimated to occur
annually.">* In West Africa, seroprevalence in select populations
ranges from 8 - 52% in Sierra Leone and 4 - 55% in Guinea to 21%
in Nigeria. Like other arenaviruses, Lassa virus is rodent-borne
with the multimammate rat (Mastomys natalensis) the primary
reservoir and vector of the disease. Transmission to the human
population is mainly through aerolised urine and faecal matter that
is contaminated with the virus.

Lassa fever has a variable clinical presentation from asymptomatic
or mild infection to severe fatal HF in 20% of cases. Other common
features include rigors, muscle pain, sore throat with exudates,
nausea, vomiting, and chest and abdominal pain.***”) Haemorrhagic
features may include bleeding from the gums and internal bleeding,
although the latter has been reported in less than one-third of
severe Lassa fever cases.’®! As with other VHFs, in severe cases
progression is rapid to include multisystem dysfunction following
an incubation period of 3 - 21 days." A feature of fatal illness is
impaired or delayed cellular immunity leading to fulminant viraemia
and shock, associated with platelet and endothelial dysfunction.®®
The virus is excreted in urine for 3 - 9 weeks following infection and
in semen for 3 months. Sensorineural hearing deficit may be found
in 29% of cases v. zero in febrile controls.”” Lymphocytopenia and
a moderate thrombocytopenia occur and are maximal 10 - 11 days
after symptom onset. Diagnosis is as for other VHFs, confirmed by
specific laboratory testing involving RT-PCR, serology and virus
isolation. Previously convalescent serum was used in the treatment of
patients, but currently, if available, intravenous ribavirin may reduce
mortality by up to 90%.5%! No vaccines exist for the prevention of
infection with Lassa fever virus.

In 2008, a highly fatal outbreak of HF in Johannesburg was
attributed to a previously unknown arenavirus, dubbed the Lujo virus
(i.e. Lusaka-Johannesburg virus) (see ‘Clinical Alert!!).[10560) The
Lujo virus appears to have a particularly aggressive course®® in that
among the five reported cases there has been only one survivor. The
incubation period is 9 - 13 days and is followed by fever, headache and
myalgia, and thereafter by diarrhoea, pharyngitis and a morbiliform
rash on the face and trunk, reported in three cases. Facial oedema
also occurred in three patients, with marked pharyngeal ulceration in
one. There appeared to be initial clinical improvement after hospital
admission in three patients, followed by sudden, rapid deterioration
in those who died. Bleeding was not a prominent feature in these
cases. The sole survivor of the outbreak received treatment including
intravenous ribavirin.®’ All the patients had thrombocytopenia on
admission (range 42 - 104 x 10°/L), and the transaminases were
raised in all five at some point during the course of their illness.!*

The diagnosis of Lassa or Lujo virus infections, as for other VHFs,
is based on specific laboratory testing involving RT-PCR, serology
and virus isolation.

Conclusion

It is predicted that VHFs will continue to emerge and re-emerge in the
future. With the ease of global travel and increasing interconnectivity,
the isolated African VHF outbreaks of the past have changed
dramatically, and the risk of exporting these diseases to new locations
is now well appreciated.

Although the risk of introduction of VHF cases is relatively low,
Johannesburg remains the gateway to and from Africa. Vigilance and
awareness of VHF are therefore necessary to ensure rapid clinical
recognition and implementation of systems that allow for the rapid
and accurate laboratory investigation and containment of potential
outbreaks.
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