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Preface

Yellow fever remains a major public health threat in the world despite
the availability of an effective vaccine. Although South Africa lies outside
the yellow fever transmission belt, urban outbreaks of the disease are
possible as vectors of the virus are found in considerable numbers
along the eastern planes of our country.

Over the years South Africa has become a destination of choice for
travellers from all over the world. This influx includes people from
countries and territories where yellow fever transmission still occurs.
The commercial and leisure activities of some of our country’s citizens
are increasingly causing them to travel into infected countries and
territories. The challenge for South Africa is to ensure smooth and non-
discriminate travel in and out of our country for travellers while at the
same time ensuring that no virus is imported into the country.

The Department of Health takes the threat of yellow fever outbreaks
occurring in South Africa very seriously. Therefore, prevention of the
introduction of yellow fever into the country is a priority for the
department. These guidelines have been formulated to enable our
officials to respond adequately and appropriately when dealing with
visitors from areas affected by yellow fever.

The lack of any curative medication for yellow fever means that we have
to vigorously pursue every available preventative mechanism at our
disposal. It is hoped that this document will be used by those in our
country charged with the prevention of this potentially fatal infection.

. Aaron Motsoaledi, MP
Minister of Health
2010
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1. Introduction

Yellow fever is a viral disease that has caused large epidemics in Africa
and America. The infection causes a wide spectrum of disease, from
asymptomatic to mild symptoms to severe illness and death. The
"yellow" in the name is explained by the jaundice that affects some
patients.

The World Health Organization (WHO) estimates that there are 200,000

cases of yellow fever with 30,000 deaths per year (WHO, 2009).

However, due to under-reporting, only a small percentage of these

cases are identified. Small numbers of imported cases also occur in

countries free of yellow fever. Although an effective vaccine has been

available for 60 years, the number of people infected over the last two a
decades has increased and yellow fever has thus re-emerged as a

disease of serious public health concern.

1.1. Epidemiology

The yellow fever virus is constantly present with low levels of infection
in some tropical areas of Africa and the Americas. This viral presence
can amplify into regular epidemics.

In the Americas yellow fever is endemic in nine South American
countries and in several Caribbean islands. Bolivia, Brazil, Colombia,
Ecuador and Peru are considered at greatest risk.

Thirty-three countries, with a combined population of 508 million, are at
risk in Africa. These countries lie within a band from the southern
borders of Sahara to Angola and from the west to the east coast. There
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is no evidence that yellow fever has ever been present in Asia or in the
easternmost coast of Africa, although sylvatic (jungle) yellow fever was
reported in 1992—1993 in western Kenya.

Table 1. List of countries for which a yellow fever vaccine certificate is

required for entry into South Africa. These have been determined by the

WHO to be high-risk countries for yellow fever.

Republic

Angola Chad Gabon Mauritania Sierra Leone
Argentina Colombia Gambia Niger Somalia
Benin Congo Ghana Nigeria Sudan
Bolivia Céte d’lvoire Guinea Panama Suriname
Democratic
Brazil Republic of the | Guinea-Bissau Paraguay Togo
Congo
Burkina Faso Ecuador Guyana Peru Trinidad and
Tobago
Burundi Eque;torlal Kenya Rwanda Uganda
Guinea
Cameroon Ethiopia Liberia Sao Ton1_e and fUnited Requhc
Principe of Tanzania
Central African French Guyana Mali Senegal Venezuela
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1.2. Yellow fever etiology and transmission cycle

Yellow fever is transmitted by mosquitoes infected with the yellow fever
virus (e.g. Aedes aegypti). The principal reservoirs of infection in urban
areas are humans and monkeys in forest areas. The incubation period
of the infection is 3 to 6 days or sometimes longer. The virus is carried
from one animal to another (horizontal transmission) by a biting
mosquito (the vector). The mosquito can also pass the virus via infected
eggs to its offspring (vertical transmission). The eggs produced are
resistant to drying and lie dormant through dry conditions, hatching
when the rainy season begins. Therefore, the mosquito is the primary
reservoir of the virus, ensuring transmission from one year to the next.

1.3. Vectors

The vectorial capacity of the yellow fever vector is not very high. In order
to sustain an epidemic there needs to be a very high density of vectors.
The virus is tropical in its distribution and spreads and infects quicker in
warm climatic conditions. The lower subtropical temperatures in the
country would lower the success with which infections can occur.

The types of transmission cycle for yellow fever that occur commonly
are sylvatic and urban (see figure 1). All cycles exist in Africa.

Sylvatic (or jungle) yellow fever: In tropical rainforests, yellow fever
occurs in monkeys that are infected by wild mosquitoes. The infected
monkeys can then pass the virus onto other wild mosquitoes that feed
on them. These infected wild mosquitoes bite humans entering the
forest resulting in sporadic cases of yellow fever.

Guidelines for the prevention of yellow fever importation into South Africa




The Yellow Fever:

Figure 1. Transmission cycles of yellow fever.
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Source: Monath, Lancet Infect. Dis. 2001;1:11-20

Urban yellow fever: Large epidemics can occur when migrants
introduce the virus into areas with high human population density.
Domestic mosquitoes (of one species, Aedes aegypti) carry the virus
from person to person, no monkeys are involved in transmission. These
outbreaks tend to spread outwards from one source to cover a wide
area.

The following are several ways in which the virus and the vector can be
introduced into a territory:

. Through travel where infected humans can travel between high-
risk areas and low-risk areas.
= Through the importation of used tyre casings whereby infected

eggs and vectors can be transported inside casings and then
into a territory.
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1.4. Signs and symptoms

Yellow fever symptoms appear after an incubation period of about 3 to
6 days. The symptoms include a sudden onset of fever, headache,
backache, nausea, vomiting and jaundice. In very severe cases there
may be nosebleeds, vomiting of blood and blood in stools. The clinical
symptoms may be confused with other viral infections. Therefore,
confirmation of the presence of yellow fever virus is critical.

There is no specific treatment for yellow fever. Dehydration and fever
can be corrected with oral rehydration salts and paracetamol. Any
superimposed bacterial infection can be treated with an appropriate
antibiotic.

Awareness of yellow fever signs and symptoms amongst persons e
receiving travellers and health professionals is essential in identifying
and controlling yellow fever outbreaks.

1.5. Causative agent and diagnosis

Yellow fever is caused by the yellow fever virus. The diagnosis of the
disease is very difficult and requires tests by specialised laboratories.
The virus may be isolated from blood during the first 4 days. An increase
in antibodies in the serum may be detectable from the fourth day
onward.

1.6. Prognosis

Yellow fever kills approximately 50% of the severely affected persons
who do not get the treatment.
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2, Prevention and Control Strategies

Vaccination is the single most important measure for preventing yellow
fever in endemic areas. Vigilant surveillance is critical for prompt
recognition and rapid control of outbreaks in populations where
vaccination coverage is low. Mosquito control measures can be used to
prevent virus transmission until vaccination has taken effect.

In uninfected areas where the vector and the sylvatic host primate

populations exist, outbreaks of yellow fever can be prevented by

prohibiting the introduction of the vector and/or the virus into the country

through vectors and/or persons arriving from an endemic yellow fever

zone. This can be achieved through vaccination, surveillance and
e implementing the International Health Regulations (IHR).

2.1. Vaccination

The yellow fever vaccine is safe and highly effective. The protective
effect (immunity) occurs within 7 to 10 days in 95% of people
vaccinated. A single dose of vaccine provides protection for 10 years.
Over 300 million doses have been given and serious side effects are
extremely rare. However, recently a few serious adverse outcomes,
including deaths, have been reported in Brazil, Australia and the United
States of America (CDC, 2009).

The benefits of vaccination outweigh the risk of adverse effects from
the vaccine, and those who are at risk of exposure to yellow fever
should be protected by immunisation. If there is no risk of exposure, for
example: if a person will not be visiting an endemic area, there is no
need to receive the vaccine.
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Since many of the known vaccine side effects have occurred in children
less than six months old, vaccine is not administered to this age group.
Vaccine is contra-indicated in pregnancy, but has reportedly been
administered during vaccination campaigns in the midst of an epidemic.

Vaccination is highly recommended and required for travellers to and
from high-risk areas. A vaccination certificate is required for entry to
many countries including South Africa from travellers arriving from high-
risk parts of Africa or South America.

The vaccination certificate is valid only if it conforms to the model
prescribed in the International Health Regulations (IHR) (see figure 2),
and if the vaccine has been approved by the WHO and administered at
an approved yellow fever vaccination centre.

Figure 2. Model of an international certificate of vaccination or
prophylaxis.

This is to certify that [Name] ... e
dateiofbithi s nsnuminnnmas L
TR DN AT v s s s s e D R S R P S RS R A S
national identification document, if applicable ..........ccoveiiiiiiiiiiinan.
whoss SIgnAture TOlOWS o v e e O P T S S T S B SO 0T

has on the date indicated been vaccinated or received prophylaxis against
[name of disease or condition] .................

in accordance with the International Health Regulations.

Vaccine Date Signature and Manufacturer | Certificate valid Official
or pro- professional and batch no. stamp of
phylaxis status of of vaccine administering
supervising or prophylaxis centre
clinician
1.
2
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2.2 Surveillance

The nature and scale of yellow fever outbreaks are such that morbidity
and mortality caused by the virus appear localised when they occur.
However, having a well-defined surveillance system for early detection
and prompt response to the outbreaks is essential.

2.3 International Health Regulations (IHR)

Yellow fever is regarded as a serious International public health threat.
All cases of yellow fever have to be notified to the WHO within 24 hours
of diagnosis.

e The IHR are intended for limiting the spread of infectious diseases from
infected areas to uninfected areas. They also seek to stop the
re-introduction of the disease to areas where it was previously
eradicated.

The IHR allow countries where vectors of yellow fever occur or where
they have been eradicated to take certain steps to protect themselves
against yellow fever outbreaks. The regulations allow countries at risk
to employ the following measures:
= Obtain vaccination certificates from individuals travelling from
areas determined by the WHO to be infected by yellow fever. A
traveller from an area determined by the WHO to be a risk of
yellow fever transmission, who is unable to produce a valid
certificate of vaccination against yellow fever, should be
quarantined until the certificate becomes valid, or until a period
of not more than six days, determined from the date of last
possible exposure to infection, has elapsed, whichever occurs
first.
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- Require that aircraft, ships, tyre casing consignments and other
modes of transportation coming from infected areas be free
from vectors and their other life stages by disinsection.
Conveyances can be inspected and checked for vectors and
conditions conducive to the harbourage of vectors.

The above measures can be used to refuse or restrict entry into a
territory, for conveyances or individuals, who have travelled through or
came from infected areas.

3. Yellow fever in South Africa

South Africa lies outside the infection belt and has no virus in circulation,
but is threatened by the presence of the mosquito vector of yellow fever.

3.1. Epidemiology

Yellow fever does not occur in South Africa but the major vector of the
virus; Aedes aegyti is found in considerable densities within the country.

In their work on vectors Aedes aegyti and other less significant vectors
regarding distribution and vector competence, Kemp and Jupp (1991
and 2002) found that the vectors were distributed widely along the
eastern coastal areas of South Africa and in other inland localities.

Aedes aegypti was found to be occurring in 11 out of 12 localities
surveyed in the studies and was found to be the most anthrophilic
species. In their laboratory vector competence experiments, Kemp and
Jupp (1991 and 2002) found the local vectors’ infectivity and
transmission potential to be equal to other populations from areas
where transmission occurs.
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The vector thrives in areas of poor sanitation; it breeds in water
accumulating in tins, drums and other vessels that might collect water
during rainy periods, and also in vases placed as ornaments at burial
sites. Any outbreak of yellow fever in South Africa would be urban since
the rural and rainforest cycles of the disease are not found in South
Africa.

3.2. Prevention in South Africa

South Africa can only protect itself from yellow fever outbreaks by
ensuring that no virus is introduced to local vectors. Infected individuals
and vectors coming from infected countries can bring in the virus.

4. Vaccination Requirements

The following measures should be applied by South African Authorities
to travellers coming into the country from yellow fever high-risk
territories (see figure 3). A valid certificate (vaccine must have been
administered at least 10 days prior to entering South Africa) must be
produced by all travellers coming from yellow fever affected countries
when they enter South Africa.

4.1. Visitors arriving from or who have travelled through high-
risk countries without valid vaccination certificates

These are non-South African citizens who travel from or through yellow
fever high-risk countries and arrive in South Africa without yellow fever
vaccination certificates or with certificates which are not valid. This
category includes travellers who transit or stop over in high-risk
countries. These individuals should be considered and treated as
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unvaccinated and potentially infected, and should be treated as follows:
. refused entry; or
u quarantined until their certificate becomes valid, or for a
period of not more than six days.

Figure 3. Map of countries where there is risk of yellow fever
transmission. (WHO 2010)

Il Countries o areas at risk 0 750 1500 3000km
Sources © WHO 2010. All rights reserved. I T W

4.2. South Africans arriving from high-risk countries without
valid vaccination certificates

= South Africans who arrive, having travelled to or through high-
risk areas and return without valid vaccination certificates
should be kept under close telephonic surveillance for not
longer than 6 days and should be advised to immediately report
any symptoms within this time period.
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4.3. Conveyances

Conveyances carrying passengers to South Africa should ensure that
all their passengers coming from infected areas comply with the
vaccination requirements prior to being allowed to board. Passengers
arriving without the required certificates may be refused entry and be
handed back to their carriers to return them to their port of embarkation
at the conveyers cost.

4.4. Vaccination prior to departure

Travellers from infected areas should obtain the necessary vaccinations

@ at least ten days prior to departing to South Africa. Yellow fever affected
countries should be informed/instructed not to allow individuals to
depart from their countries to South Africa without the necessary valid
vaccination certificates.

South African residents travelling to yellow fever affected countries
should not be allowed to travel without valid (issued at least 10 days
prior to departure) yellow fever vaccination certificates. South Africa will
refuse its residents permission to travel from South Africa to endemic
countries unless they have valid vaccination certificates.

5. Medical Waivers

Individuals who, for medical reasons should not have a yellow fever
vaccine, should be in possession of a letter from their travel physician.
The waiver letter should state that the yellow fever vaccine is
contra-indicated in the traveller based on medical grounds. The waiver
letter should be written on the letterhead stationery of the clinic and

Guidelines for the prevention of yellow fever importation into South Africa




The Yellow Fever:

Layout 1

2010/05/27 PM Page 13

02:
N

contain the signature of the physician and stamp used to validate the
International Certificate of Vaccination.

The precautions and contra-indications to yellow fever vaccination
include:

Infants aged < 9 months;

Travellers-overthe age of 60 years

Pregnant women;

Persons hypersensitive to chicken eggs;

Nursing mothers should not be vaccinated due to the theoretical
risk of transmission of the 17D virus to the breast fed infant;

and

Persons with altered immune status. These include:

Patients with primary immunodeficiencies

Patients who have had transplants

Patients with thymic disorders associated with abnormal
immune cell functions such as thyoma, but not including
incidental surgical removal of thymus or distant radiation
therapy

Patients with Acquired Immuno Deficiency Syndrome
(AIDS)

Patients who are infected with Human Immune Virus (HIV)
and have other manifestations of HIV infection.

Patients with leukemia, lymphoma, general malignancy
Those whose immunologic response are suppressed by
corticosteroids, alkylating drugs, antimetabolites, TNF-
alpha inhibitors, IL-1 blocking agents, monoclonal
antibodies targeting immune cells or radiation.

Persons with medical waiver certificates will be given detailed advice on
yellow fever illness in addition to protection against mosquito bites.
Persons with medical waivers should be advised to consult a physician
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if they experience the following symptoms: headache, muscle pain,
vomiting, nausea, sudden onset of fever for 4 to 5 days followed by
jaundice, dark urine, vomiting blood during their stay in South Africa.
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