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ABBREVIATIONS
AI

Avian influenza

ASAP

As soon as possible

CCHF

Congo-Crimean Haemorrhagic fever

CNS

Central nervous system

CSF

Cerebro-spinal fluid

EDTA

Ethylenediaminetetraacetic acid 

ELISA

Enzyme-Linked Immuno-Sorbent Assay

IFA

Immunofluorescence

Ig

Immunoglobulin 

IRS

Indoor residue spraying
IV

Intravenous 

KEMRI

Kenya Medical Research Institute

LLITN

Long lasting insecticide treated nets
OPD

Out Patient Department

PCR

Polymerase chain reaction

PMO

Provincial Medical Officer

PPE

Personal protection equipment

RT-PCR
Resistance Transfer (factor) Polymerase chain Reaction

RVF

Rift Valley Fever

SARS

Severe acute respiratory syndrome

WHO

World Health Organization

VTM

Virus transport media

INTRODUCTION

Welcome to this unit on Emerging and Re-emerging Infectious Diseases.  In this unit, we shall discuss new and emerging diseases which are today challenging public health more than ever before.  Most of the emerging and re-emerging infectious diseases such as the common cold and malaria mimic common illnesses treated routinely in our dispensaries and other health facilities, while others are highly infectious and deadly, and very little is known about them when they occur. 

Preventing the transmission of these emerging infectious diseases has never been more challenging than today in a world that is characterised by tremendous globalisation, connectivity, speed and international trade.  In such a scenario, it is important for you to remember some important information on emerging infectious diseases and the principles underlying their control.  This will enable you to have high index of suspicion and detect early these highly infectious diseases so as to implement preparedness, preventive and control measures in your communities and avoid unnecessary high human mortalities.

Specific Objectives

.By the end of this Unit you should be able to:

· List the emerging and re-emerging infectious diseases of clinical importance in the world today

· Define the emerging and re-emerging infectious diseases, describe their epidemiology, causes and mode of transmission.

· Describe the clinical presentation of each emerging and re-emerging infectious disease.

· Request for appropriate laboratory confirmation

· Give appropriate treatment to affected patients 

· Explain what you would do to prepare, prevent and control the spread of the infectious diseases in your community and neighbouring populations.

Introduction To Emerging And Re-Emerging Infections Of Public Health Importance 
[image: image10.wmf]
What are the most outstanding emerging infectious diseases of public health importance to have occurred in your area, in Kenya or the African region?
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The following are some new and emerging infectious diseases that are a public health threat or have been a major challenge in the world.

(i) Severe Acute Respiratory Illnesses:

· Avian Influenza, Seasonal influenza

· SARS

(ii) Viral Haemorrhagic Fevers (VHF):

· Rift Valley Fever, Dengue, Cremian Congo Haemorrhagic disease

· Ebola and Marburg fevers
A definition of the diseases and a description of the epidemiology of the most important emerging and re-emerging infections, namely Avian influenza, SARS and Rift Valley Fever will now be given.  A good knowledge and understanding of the epidemiology will provide you with vital information that will enable you to identify appropriate treatment and preventive measures for given emerging infections.  When discussing the epidemiology, we shall also look at the mode of transmission.

Section 1: Severe Acute Respiratory Illnesses
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In this Section we are going to discuss in detail two severe acute respiratory illnesses that have emerged recently, namely:

· Avian influenza

· Severe Acute Respiratory Syndrome (SARS)
Let us first start with Avian Influenza.

Avian Influenza

 Definition

Avian influenza (AI) is a highly lethal, contagious viral disease of birds caused by type A strains of the influenza virus.  It predominantly infects birds, less commonly - pigs and occasionally - humans.  In humans, the infection ranges from asymptomatic infection to severe respiratory disease.
Cause

Avian influenza is caused by influenza A viruses.  Some viruses have the capacity to cross the species barrier form birds to humans.  The strains that have caused diseases in humans are of subtypes H5N1, H7N7, H9N2.  These subtypes also have pandemic avian influenza potential.  The AI viruses lose infectivity after exposure to various commonly used disinfectants and fixatives.  They can be destroyed by heat above 56 degrees C. 
Epidemiology
The disease, which was first identified in Italy more than 100years ago, occurs worldwide.  All birds are susceptible to AI infection.  Infection from birds to humans is associated with close contact.

There was one human case of the Avian influenza disease in 1996 in the United Kingdom (H7N1).  In 1997 in Hong Kong (H5N1) there were 18 cases and 6 deaths, while in 1998 and 1999 in China and Hong Kong (H9N2), there were 6 cases and 2 cases respectively.  In 2003 in the USA (H7N2), Hong Kong (H9N2 and H5N1) and the Netherlands (H7N7) there were 1 case, 3 cases and 1 death, 83 cases and 1 death respectively. 

The current outbreak that started in Asian countries in 2003 was confirmed in January 2004 in Hanoi, Vietnam after clinical samples were taken from 2 children and one adult admitted in hospital in Hanoi, Vietnam and who tested positive for the strain H5N1.  Since then, additional infections and human cases have occurred in several countries in Asia, Europe and Africa.  Up to 2007, AI has been reported in countries such as Vietnam, Thailand, Indonesia, Turkey, Egypt, Nigeria and Djibouti among others.    

90% of the humans affected in 1998 and 1999 were in China and Hong Kong (H9N2)  with 6 cases and 2cases respectively.  The affected people are usually less than 40 years of age, with mortality highest between the age of 10 -19 years. 

Mode of Transmission

Avian Influenza is transmitted from birds (domestic) to humans through:

· Mainly close contact or handling infected poultry, poultry products (during slaughtering) or contaminated surfaces. 

· Person to person transmission occurs then, resulting in a pandemic, although it was limited in the current outbreak (H5N1). 

· There is possible transmission through laboratory exposure if there is a breech of bio-safety measures. 

Now that you are familiar with the general routes of infection transmission, we will discuss how influenza viruses, and more specifically, how avian influenza in humans viruses, are spread.

Seasonal human influenza viruses are mainly spread from person to person through droplets produced when an infected person coughs, sneezes or talks. There is limited evidence that seasonal human influenza is transmitted through the air in general, but transmission may occur during aerosol-generating medical procedures.  Seasonal human influenza can persist in the environment (for example, on surfaces) and so is also spread through direct and indirect contact.  Seasonal Influenza is a disease of human beings and is caused by strains of the Influenza B virus.   

It is believed that most cases of avian influenza in humans are caused by close contact with infected birds or surfaces that have been contaminated with secretions or excretions from infected birds.  For example, activities such as plucking and preparing ill birds, handling fighting cocks and consumption of duck’s blood or possibly undercooked poultry have all been implicated in bird-to-human cases of avian influenza.  Person-to-person spread of avian influenza viruses has been reported very rarely thus far.  To date, all secondary cases have had close contact with primary cases and have not used any type of personal protection (such as gloves or face masks).  Therefore, person-to-person transmission of avian influenza probably occurs through infected droplets.  Higher risk groups for infection include:
· Poultry farmers/workers, 

· Veterinarians, 

· Cullers, 

· Chicken sellers

· Health care workers, 

· Laboratory workers, 

· Traditional healers

· Women and children taking care of poultry

· Incoming travellers.

Complete the following activity before proceeding with the reading:
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A boy who sleeps in the same house with chicken is brought to your health facility suspected to have avian influenza.  Previously, samples taken from dead chicken in the neighbourhood were positive for avian influenza. What are his signs and symptoms?

__________________________________________________________________
__________________________________________________________________
Signs and Symptoms of Avian Influenza
The symptoms of Avian Influenza in humans usually range from asymptomatic to severe respiratory distress (dyspnoea).  The incubation period is 2 – 8 days. 

Initial symptoms include cough, sore throat, and runny nose accompanied by a high fever (>38 degrees C).  Other symptoms include muscle aches, headache, while watery diarrhea, abdominal pains and vomiting are sometimes observed. 
Shortness of breath occurs an average of 5 days after the onset of illness.  This usually progresses into clinical pneumonia, and changes in the lungs can be observed by x-ray.  Acute respiratory distress syndrome can also develop due to viral pneumonia that culminates in death.   

The case fatality rate has reportedly been over 50 percent and death occurs predominantly among infants and children, at an average of 9 to 10 days after the onset of illness.  The cause of death is progressive respiratory failure.  

Diagnosis

(a) Clinical: The characteristic clinical syndrome of a patient presenting with acute onset of fever (temperature >38 degrees C) and one or more of the following:

· Cough 

· Sore throat

· Shortness of breath.

In addition, the patient may give a history of:

· Having been in contact during the last 7 days prior to onset of symptoms with birds, including chickens, that have died of an illness

· Contact during the last 7 days prior to symptoms with a confirmed case of Avian Influenza

· Having worked in a laboratory testing samples from animals or persons suspected of avian influenza.

(b) Laboratory:  An individual with a positive test for Avian Influenza which is confirmed by a second laboratory, either at a national reference laboratory for influenza, or a WHO Collaborating Centre designated for Avian Influenza (one or more of the following tests):
· Viral isolation of an avian influenza virus 

· A positive PCR result for avian influenza virus 

· A 4-fold or greater rise in influenza (neutralization) antibody titre between an acute and convalescent serum sample 

·  Immuno-fluorescence (IFA) positive test using Avian Influenza monoclonal antibodies
Using personal protective equipment (PPE), take specimens of nasopharyngeal aspirate, naso-pharyngeal swab, throat swabs, nasal swabs, trans-tracheal aspirate, blood or tissues and send them to the national influenza reference laboratory (KEMRI) using virus transport media (VTM). 

Case Management of Suspected or Confirmed Avian Influenza Patients   
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How would you manage a suspected case or confirmed case of Avian Influenza? 
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The following are the steps you should follow in managing a suspected case of avian influenza:

· Isolate patient in separate room/area 

· Put surgical mask on patient (if tolerated)

· When being in close contact with the patient, wear a surgical mask, gloves, and (as available) gown.  Wash your hands frequently.

· Do not give Aspirin® in children <16 years of age.

· Do not carry out any invasive procedures unless wearing PPE.

Case Management at Designated Hospitals

Follow the following procedures when admitting a confirmed AI patent at the special facility:

1) Admit patient to dedicated isolation facility.

2) For self-referrals, establish triage in OPD. 

3) For all procedures, PPE mandatory: N95 or FFP2 respirator, gowns, gloves, eye protection
4) Take samples of:

· Naso-pharyngeal or throat swab, put in viral transport medium and refrigerate at 4 degrees Celsius. If no VTM available, use sealed sterile container.

· Acute serum (5 ml whole blood) 

· Send samples ASAP to Avian Influenza national reference laboratory using sampling protocol.
5) Commence treatment with oseltamivir according to treatment protocol.
6)   Give supportive measures that include pulmonary support with oxygen and   mechanical ventilation for respiratory failure.

7) Administer antibiotics for secondary bacterial infections.

8) Administer antiviral drugs:

· .Oseltamivir phosphate 75 mg twice x 5days (adults)

· Children: 30 mg twice x 5days (Age 1 year or older as adjusted doses)  

9) Inform and educate patient and family about risks of transmission.
10) Complete clinical case form and notify PMO and National Surveillance Unit/National Health Authorities, and WHO.
Prevention and Control of Avian Influenza 

We have now described the epidemiology  and mode of transmission of Avian influenza.  We have also described the signs and symptoms and case management of suspected and confirmed cases of avian influenza.  How then can AI be prevented in our communities?

The close collaboration between Veterinarians and Health workers is critical as AI is a zoonotic disease.  Preventive measures should be aimed at preventing both infection in birds and humans to eliminate all opportunities that expose both birds and humans to the risk of infection.  

Complete the following activity before proceeding with the reading:

[image: image19.wmf]
Compare your answers with the following discussion.

The following are ways you are supposed to employ to encourage the prevention and  control of avian influenza in your health facility and community.  These preventive measures are applicable to other similar infectious disease situations.

Infection Control Measures

Whenever possible – especially, when the numbers of the infected persons is small - patients with suspected or proven influenza should be hospitalized in isolation/cohorting for clinical monitoring, diagnostic testing, and antiviral therapy.  If patients are discharged early, both the patients and their families require education on personal hygiene and infection control measures. 

When many people are affected, it may not be possible to hospitalize less severe cases.  Consider home isolation and quarantine.  If patients are to receive care at home, household contacts should be educated on precautions to prevent influenza transmission in the home.  (See personal hygiene and infection control measures).

Health workers must use personal protective equipment (PPE) and observe hand hygiene.  They should also provide infection control education to discharged patients and their families or care takers.

Administer antiviral chemoprophylaxis (Oseltamivir) for high risk groups that include household and close contacts of avian influenza cases, unprotected cullers of infected birds and health care workers with close contact.  
Infection Prevention Measures
Remember that prevention of infection is better than cure and is therefore primary.  This is directed towards the possible routes of transmission of the avian influenza viruses that include:

· Contact; 

· Droplets: large droplets transmitted ≤ 1m through coughing, sneezing, talking and during medical procedures.

· Airborne: particles <5μ that remain infectious in the air and remain in the air for a long time; travel farther than droplets and become aerosolized during procedures.

Standard infection control measures 

There are several types of standardized infection control policies—called “Precautions”—designed to prevent the spread of infectious diseases such as avian influenza.  The type of infection control precautions needed in different situations depends upon how the infection is spread.  However, hand hygiene is a critical component to all of the precautions.  So you will want to assure that hand washing facilities with soap and towels are available.  
“Standard Precautions” are the most basic.  Contact, droplet and airborne precautions are used in addition to Standard Precautions.  Contact, droplet, and airborne precautions are based on the different routes of transmission that we discussed earlier. Regardless of the type of precaution that you employ, each has a list of required PPE (for example, gloves or masks) as well as related infection control activities such as the use of dedicated medical instruments. 

Note that these precautions apply to situations involving any pathogen.  Different levels of precaution are recommended for different pathogens. 

We will now review the specifics of each Precaution level, beginning with Standard Precautions.   
· Standard Precautions is a set of procedures intended to prevent the transmission of common infectious agents.  During care for any patient, one should assume that an infectious agent could be present in the patient’s blood or body fluids, non-intact skin and mucous membranes, and all secretions and excretions except tears and sweat.  Therefore, appropriate precautions that include the use of personal protective equipment (or PPE) such as gloves must be taken.  
· Under Standard Precautions, gloves, gowns and eye protection such as a mask for face shield should be used when touching blood, body fluids, secretions, excretions, or contaminated items and for touching mucous membranes and non-intact skin. 

Contact precautions: 

Contact Precautions also require hand hygiene immediately after leaving the patient‘s room.  It is also advisable to keep equipment such as stethoscopes dedicated to only the infectious patient, if possible.  If this is not possible, equipment used on the patient should be cleaned and disinfected in between uses.

Finally, contact precautions call for the patient room to be cleaned daily with an effective disinfectant.  Attention should be paid to frequently touched surfaces such as bed rails, bedside tables, lavatory surfaces, blood pressure cuffs, and equipment surfaces.

Droplet Precautions:

In addition to the PPE required for Standard Precautions, under Droplet Precautions;

· A surgical mask should be used when entering the patient room and is particularly important if working within 1 m of the patient. For some infections (like influenza), eye protection must also be used with close patient contact.

· Patients should be placed in single rooms or cohorted 1 meter apart, and patient movement within facility should be limited to only what is necessary. 

· If the patient ventures outside of his or her room, the patient should wear surgical mask.

Airborne precautions: 

In addition to PPE used for Standard Precautions, Airborne Precautions require;

· Use of a particulate respirator that is at least as protective as an N-95 respirator.  The respirator should be fitted, and the user should check to make sure that the seal is working with each use.  

· Under Airborne Precautions, the patient is to stay in a negative pressure isolation room.  The air from that room should not be re-circulated into the rest of the building; rather, it should be ventilated to the outdoors.

· If a patient leaves the isolation room, he or she should wear a surgical mask. 

Public health measures: 

· Within 24 -28 hours, conduct investigation to identify source of infection.  It is important to ensure that risky exposures (e.g. ill birds) are no longer present. Always collaborate with animal health authorities.
· Identify close contacts.  They should then be followed for 7 days with daily temperatures and illness monitoring.  There is no need to test for avian influenza unless contact develops illness, otherwise refer to health care if contact develops illness.

· Consider antiviral prophylaxis to contacts with oseltamivir in doses similar to above for both adults and children. 

Severe Acute Respiratory Syndrome (SARS)
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Definition

SARS is a severe respiratory viral infection characterised by sudden onset of fever, malaise, myalgia, followed by cough that may quickly progress to respiratory distress. Diarrhoea may occur. 

Cause  

SARS is caused by a SARS coronavirus (SARS-CoV) that is similar to animal coronaviruses.  It is stable in faeces and urine at room temperature for at least 1-2 days and for up to 4 in stools from patients presenting with diarrhoea.  The SARS virus loses infectivity after exposure to various commonly used disinfectants and fixatives.  It can be destroyed by heat above 56 degrees C. 

Epidemiology 

SARS was first recognised in 2003 and is thought to have originated in Guandong Province of China, having emerged in human populations in November 2002.  Major outbreaks occurred rapidly thereafter, and by July 2003, it had been reported in 6 countries, namely China (spreading rapidly to other cities from Guandong), Canada, Taiwan, Hong Kong, Singapore and Viet Nam.  Following major airline routes, the disease spread rapidly to 20 additional sites throughout the world. 

This was made possible by nosocomial transmission which was a striking feature of the SARS outbreak. 

The majority of cases are adults, with children being rarely affected.  The incubation period is 2 – 10 days.  Transmission occurs during the second week of illness.

Mode of Transmission

SARS is spread from person to person by:

· Droplets and fomites: by close contact; such as caring for, living with, or direct contact with respiratory secretions or body fluids of a suspect case of SARS.

·  Mechanical vectors acting as an environmental vehicle to transport aerosolised sewerage or transport of sewerage.

Health workers are at greatest risk, especially those involved in pulmonary procedures such as intubation or nebulisation.  They, therefore, act as an entry point of disease into the community.

Complete the following activity before proceeding with the reading.
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A patient who had arrived in the country three days ago from a country with confirmed cases of SARS presented to your health facility with suspected SARS infection.  What are his signs and symptoms?
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Compare your answer with the following discussion.

Signs and Symptoms of Suspected SARS

Patients initially develop influenza-like symptoms that include a sudden onset of fever (temp. > 38 degrees C), malaise, headache and rigors in the first week.

This is usually followed by a cough (initially dry), dyspnoea and diarrhea that may present in the first week, but more commonly in the second week.

In severe cases, a rapidly progressing respiratory distress develops.  A watery diarrhea without blood or mucus develops in majority of patients (70%).

Diagnosis

Diagnosis of SARS is one of exclusion and therefore, health workers should have a high index of suspicion to raise clinical concern about the presence of SARS infection.

(a)Clinical 

Any patient who presents with a history of fever (> 38 degrees C) and one or more of the following symptoms: 

· Cough,

· Difficulty in breathing, 

· shortness of breath. 

In addition if the patient gives a history of:

· Close contact with a person who is a suspected case or a case within 10 days prior to onset of symptoms,

· Travel to an area with recent local transmission of SARS

· Residing in area with recent local transmission of SARS
(b) Laboratory

An individual with a positive test for SARS which is confirmed by two different clinical specimens, either at the national reference laboratory for influenza, or a WHO Collaborating Centresfor influenza ( one or more of the following tests):
· PCR positive for SARS - CoV  

· Seroconversion by Elisa or IFA - A 4-fold or greater rise in antibody titre between an acute and a convalescent phase sera. 
· Virus isolation in cell culture of SARS -CoV from any specimen and PCR confirmation. 
Using personal protective equipment (PPE), take specimens of naso-pharyngeal aspirate, stool, blood serum or tissues and send them to the national reference laboratory (KEMRI) using virus transport media.    
Complete the following activity before proceeding with the reading:
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How would you manage suspected cases when a SARS alert is raised by your District Medical Officer of Health? 
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Compare your answers with the following discussion.

Case Management of Suspected or Confirmed SARS Patients   

Currently, there is no proven treatment for SARS, but supportive measures are recommended.

The following measures should be instituted when a case of SARS is suspected:

· Isolate patient in separate room/area. 

· Put surgical mask on patient (if tolerated).

· When being in close contact with the patient, wear a surgical mask, gloves, and (as available) gown.  Wash hands frequently.

· Do not carry out any invasive procedures unless wearing PPE.

Case Management of SARS Cases at Hospital

Follow the following procedures:

1) Admit patient to dedicated isolation facility or cohort with other suspected SARS patients,

2) For self-referrals, establish triage in OPD,

3)  For all procedures, PPE mandatory: N95 or FFP2 respirator, gowns, gloves, eye protection,
4) Take samples of:

a. Sputum, blood, sera, urine.  Put in viral transport medium and refrigerate at 4 degrees Celsius.  If no VTM available, use sealed sterile container.

b. Acute serum (5 ml whole blood) 

c. Send samples to the National Reference Laboratory for Influenza, using sampling protocol

5) Commence treatment with the antiviral Rivabirin and administer antibiotics for secondary bacterial infections. 

6) Give supportive measures that include pulmonary support with oxygen and mechanical ventilation for respiratory failure.

7) Inform and educate patient and family about risks of transmission.
8) Complete epidemic clinical case form and notify District Medical Officer and National Surveillance Unit/National Health Authorities, and World Health Organisation (WHO).
Prevention and Control of SARS 

We have described the epidemiology  and mode of transmission of SARS.  We have also described the signs and symptoms and case management of suspected and confirmed cases of SARS.  How can SARS be prevented in our communities?

 Public health preventive measures should be aimed at preventing SARS-CoV humans to eliminate all opportunities that expose humans to the risk of infection. 

Complete the following activity before proceeding with the reading:
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What can you do to help prevent the spread of SARS in the event of its diagnosis in your community? 

[image: image28.wmf]
[image: image29.wmf]
[image: image30.wmf]
[image: image31.wmf]
For the prevention and control of SARS in your health facility and community, SEE the infection control measures enumerated under Avian influenza. 

Public Health Measures 

A SARS alert is given when two or more health workers in the same health facility are suspected to have SARS and have the illness within the same 10 day period

A SARS alert is also issued when there is a hospital acquired illness in three or more persons in the same health care unit with confirmed diagnosis of SARS with illness in the same 10 days period.

Identify close contacts.  The contacts of persons under investigation for SARS should be traced and quarantined, followed up for 10 days until SARS has been ruled out as the cause of illness.

Within 24 -28 hours, conduct investigation to identify the source of infection.  Always collaborate with other relevant stake holders. 
Embark on a massive public health awareness and education campaign.  Advise the community to avoid mass gatherings in areas reported to have suspected cases of SARS.  Strengthen surveillance for influenza.
Section2: Viral Haemorrhagic Fevers
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A Viral Haemorrhagic fever is a syndrome characterised by body bleeding tendencies caused by the following viruses:
· Rift Valley Fever (RVF)
· Ebola-Marburg

· Congo-Crimean Haemorrhagic fever(CCHF) and 

· Dengue

We are now going to discuss each one of these in some detail.  We shall start with Rift Valley Fever.

Rift Valley Fever 
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The Rift Valley Fever (RVF) is a viral disease that affects mainly animals (sheep, cattle, goats and camels)  and occasionally humans.  The virus which causes RVF, is a member of the Phlebovirus genus, one of the five genera in the family Bunyaviridae.  The disease is frequently reported following heavy rainfall and floods. The disease was first isolated in the Rift Valley Province of Kenya in 1930.  It was last reported in Kenya after the El Nino flooding of 1997/98 and the Mild El Nino flooding of 2006/07.  Outbreaks have previously been reported in other countries such as Somalia, Egypt, Saudi Arabia and Yemen. 

It is mainly transmitted from animals (sheep, cattle, goats, camels) to humans through close contact with infected animals (such as handling meat and body fluids during slaughter and consumption of raw milk).  During established RVF outbreaks in animals, humans can also get infected through the bites by infected mosquitoes and other biting insects. 

Complete the following activity before proceeding with your reading.
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Some herd boys with suspected Rift Valley Fever have been brought to you in your health facility. What are their symptoms?
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Compare your answers with the following discus

Signs and Symptoms of Rift Valley Fever in Humans
At the early stage of the disease, patients present with flu like symptoms such as sudden onset of fever, headache, myalgia (muscle pains) and backache.  Some patients also develop neck stiffness, photophobia (fear for light) and vomiting.  In these patients the disease, in the early stages, may be mistaken for meningitis. 

While most human cases are relatively mild, a small proportion of patients develop a much more severe disease.  This generally appears as one of several recognizable syndromes: eye disease, meningo-encephalitis (inflammation of the brain and surrounding tissue) or haemorrhagic fever (vomiting blood, nose bleeding, passing bloody stools).
The proportion of patients developing these three types of complications is about 0.5-2% for eye disease, and less than 1% for meningo-encephalitis and haemorrhagic fever.  
Most fatalities occur in patients who develop haemorrhagic complications, where the disease presents as a viral haemorrhagic fever.  Not everybody who gets the disease will die.  The total case fatality rate has varied widely in the various documented epidemics, but, overall, is less than 1%.

Many of the ones who die are those that seek medical care late when the disease has reached an advanced stage.

Diagnosis
(a) Clinical 

A good clinical and occupational history should be taken, coupled with high index of suspicion following unusually heavy rains and flooding.

As the differential diagnosis for RVF is broad, common infections (viral, bacterial, rickettsial, spirochaetal, fungal and viral) need to be excluded.  As laboratory diagnostic capacity may be poor in remote areas, if laboratory testing is not available treatment should be done empirically to cover the most likely options.

(b) Laboratory
· Peripheral blood smears (thin and thick) stained by Giemsa technique for blood parasites

· Blood cultures

· If Central nervous system (CNS) symptoms are present, take cerebro-spinal fluid (CSF) for microscopy (Gram stain and cell count) and culture

· Serology: for typhoid fever, brucellosis, leptospirosis, Dengue and Rickettsioses.
If RVF is suspected, request anti-RVF IgM and IgG ELISA ! *


Now please, complete the following activity before proceeding with the reading.

How would you treat a suspected case or confirmed case of Rift Valley Fever? 




Compare your answers with mine.

Case Management for Rift Valley Fever
There is no specific cure for Rift Valley Fever.  However, supportive treatment measures are recommended.  

Most human cases of RVF are uncomplicated, of short duration and self-limiting, and will therefore, not require any specific treatment.  For the more severe cases, the mainstay of treatment is general supportive therapy. 

Supportive treatment includes the use of: 

· Analgesic drugs

· Antimicrobial drugs (to cover for other possible infections until the diagnosis of RVF is confirmed)

· Fluid and electrolyte management  

· Oxygenation 

· Anti-epileptic drugs may be required in patients with CNS manifestations and convulsions
· Intensive care may be indicated in severe cases


Prevention and Control of Rift Valley Fever in the Community
We have described the epidemiology  and mode of transmission of Rift Valley fever.  We have also described the clinical presentation and supportive case management of suspected and confirmed patients of Rift Valley Fever. How can Rift Valley Fever be prevented in our communities?

As you will appreciate, Rift Valley Fever is zoonotic and therefore, preventive measures should be aimed at preventing infection in both animals and humans.  So we should aim at working closely with the Veterinarians to institute preventive measures aimed at eliminating all opportunities that expose both animals and humans to the risk of infection. 

Please, complete the following activity before proceeding with the reading.

What can you do to help prevent the spread of Rift Valley Fever transmission in your community?




Compare your answers with the following discussion.

You can encourage the prevention of Rift Valley Fever in your community by teaching them in health education sessions to:
· Wash their hands before and after preparing meals as well as before and after taking their meals

· Always sleep under an insecticide treated net to avoid mosquito bites.
· Eat only meat that has been certified by a Veterinary or Public Health Officer.
· Inspect all meat sold to the public as required by the law.
· Boil all milk before drinking.
· Cook all meat thoroughly before eating it.

· Not to drink raw animal blood.

· Wash their hands with soap after handling animals or animal products such as meat.

· Clean and wash with soap all utensils and working areas that have been in contact with raw meat.

· Do not slaughter, skin, butcher, or handle sick or dead animals.

· Do not milk a sick animal.

· Always wear clothing to cover most parts of the body and use mosquito repellents at all times to avoid mosquito bites. 

The following are other control measures that should be put in place to control a RVF outbreak:
· Control of RVF in animals is the only key strategy to contain its spread among other animals and on to human beings.  Your Veterinary counterpart should vaccinate animals in both affected areas and in high risk areas.

· Imposition of a ban on slaughter of animals in all areas where the outbreak has been confirmed.

· Quarantine or control movement of livestock from all infected areas. 

·  Initiate monitoring (surveillance) system for early detection and management in both people and animals.  

· Scale up public awareness campaigns to sensitize the public on preventive and control measures. 

· Distribute long lasting insecticide treated nets (LLITNs) to affected areas and intensify other mosquito control measures such as laviciding, Indoor Residue Spraying (IRS) and fogging. 

· Involve other stakeholders to mobilise additional medical supplies, staff and equipment to contain the disease.  

· Establish Multi-Sectoral Coordination Committees at various levels (National, Province, District) to coordinate the various control efforts by different stakeholders. 

· Burry or burn all dead animals.
· Report all dead animals to the nearest Veterinary Officer, Public Health Officer or Provincial administration officer.
· When burying an animal, avoid direct contact with the animal and its secretions by wearing protective material such as gloves and polythene paper gown.
Ebola/Marburg Disease 


[image: image5]
Ebola and Marburg are severe acute viral illnesses that have affected human beings in or near the equatorial region of Africa.  The Ebola and Marburg viruses are respectively members of the Ebola virus and the Marburg virus genus of the family Filoviridae.  The Ebola disease was first recognised in 1976 in the Western Equatorial Province of Sudan and the Democratic Republic of Congo (Zaire) simultaneously.  A second outbreak occurred in the same area of Sudan in 1979. Later Ebola outbreaks were reported in Cote-d’Ivoire in 1994, Zaire – 1995, Gabon in 1994 -1996 , Northern Uganda in 2000/2001 and again in Gabon and the Republic of Congo in October 2001 to April 2003. 

Mode of Transmission of Ebola and Marburg Disease 
Ebola infection of index cases seems to occur:
· While manipulating infected wild animals found dead in the rainforests in Africa.

· While handling infected monkeys through direct contact with their infected blood or fresh organs. 

· Person-to-person transmission through direct contact with infected body fluids (blood, secretions, semen) or organs.

· Nosocomial infections are very frequent from contaminated syringes and needles.

The incubation period is from 3 to 21 days for both the Ebola and the Marburg virus disease.

Signs and Symptoms of Ebola/Marburg Infections in Humans

Please, complete now the following activity before proceeding with the reading:

A male traveller from an area with reported cases of Ebola presents to your Health Centre with suspected Ebola infection.  What is his clinical presentation?




Now compare your answer with the following discussion.

A patient usually presents with a sudden onset of fever, malaise, myalgia and headache, followed by pharyngitis, vomiting, diarrhoea and maculopapula rash.

In severe cases, haemorrhagic manifestations (bloody diarrhoea, bleeding from gums and into the skin [purpura], bleeding into eyes and urine) occur.

In fatal forms, the haemorrhage is accompanied by complications of hepatic damage, renal failure CNS involvement and terminal shock with multiorgan disfunction.  Of those who get the disease, many die.  The case fatality rate is high with 50% - 90% for Ebola and 20%-80% for Marburg of the reported cases.

Diagnosis
(a) Clinical

A case should be suspected if a patient presents with a history of fever and shows no response to usual causes of fever in the area, and at least one of the following signs: bloody diarrhoea, gum bleeding, purpura, nose bleeding, bleeding into eyes and urine.

(b) Laboratory
Send blood, serum or organ specimens to reference laboratory for antibody IgM or IgG detection and viral isolation.

Postmortem – Do Immunohistochemical examination of formalin-fixed skin biopsy or autopsy specimens.

Case Management of Suspected or Confirmed Ebola/Marburg virus Haemorrhagic Fever   

Complete the following activity before proceeding with the reading:

How would you treat a suspected case or confirmed case of Ebola or Marburg viral disease? 




Compare your answers with ours.

The patient should be treated and managed with supportive care as there is currently no vaccine or specific treatment available. 
Supportive treatment includes the use of: 

· Analgesic drugs

· Antimicrobial drugs (to cover for other possible infections until the diagnosis of Ebola/Marburg is confirmed)

· Provide Intravenously (i.v.) fluids, blood products and oxygenation depending on the condition of patient.   

· Give anti-epileptic drugs to patients with Central Nervous System manifestations and convulsions.
· Intensive care treatment may be indicated in severe cases.


Prevention of Ebola/Marburg Disease
The infection prevention and control measures and public health measures enumerated for Avian influenza and Rift Valley Fever apply also for the highly infectious Ebola and Marburg diseases.

Summary
You have now come to the end of this unit on emerging and re-emerging infectious diseases.  In this unit we described four emerging and re-emerging infectious diseases of clinical and public health importance in our region and the world.  These infectious diseases are:

· Avian influenza (Bird flu) 

· Severe Acute Respiratory Syndrome (SARS) 

· Rift Valley Fever (RVF) 

· Ebola, and Marburg fevers
You also learned the epidemiology, presentation, diagnosis and treatment of each of the infectious diseases.  Lastly, you have learned how to prevent and control these diseases through infection prevention and control measures instituted both at your health care facility and in your community.

In case there is any section of the unit you are not very clear about, discuss it with your colleague and if possible with your supervisor. Otherwise, proceed with the Tutor Marked Assignment. Remember, you can always include in your assignment some questions to your tutor.  
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COMMUNICABLE DISEASES COURSE
Tutor Marked Assignment

Unit 10: Emerging and Re-emerging Diseases
Instructions: Answer all the questions in this assignment. 

1. Describe how you would recognise a patient who has a suspected avian influenza infection.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. Explain how you would manage a suspected or confirmed case of avian influenza:

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3.  A 39 years old woman has been brought to you at the outpatient department of your hospital with a body temperature of 39 degrees C, a respiratory rate of 44/min, a blood pressure of 100/80mm and a heart rate of 140 beats/min. Her symptoms that include a cough and diarrhoea started 4 days ago.  On examination, you find she has bilateral crackles. 

a. What would be your immediate suspicions of the woman's problem?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b. What would be your plan of action in the management of this woman?
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
          c.   What advice would you give to the relatives of the patient?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. A father of a 12 year old boy brings him and tells you that the boy has had a flu-like illness with headache and muscle pains for the last 5 days.  As they were coming to the hospital, he had blood stained diarrhoea and vomited blood.  They come from a pastoralist community where meat is the main food. In the recent past, deaths of cattle and chicken were reported in the community.   

a)
What are the possible causes of the boy’s illness?

__________________________________________________________

b)
What laboratory tests would you request to confirm the diagnosis?

_________________________________________________________

_________________________________________________________

_________________________________________________________

 c)  How would you treat this problem?

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
d) What public health measures would need to be undertaken to prevent the spread of the disease in the community.

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5.  List 5 main things you would teach the people in your community in order to help prevent the spread of an emerging infectious disease outbreak.
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Congratulations! You have now come to the end of this unit.  Remember to indicate your Personal File Number as well as your name and address before sending this assignment. Once you complete this assignment, post or bring it in person to AMREF Training Centre.  We will mark it and return it to you with comments.
Our address is:

AMREF Distance Education Project

P O Box 27691-00506

Nairobi, Kenya

Email: amreftraining@amrefhq.org
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Name two severe acute respiratory illnesses that have recently emerged.
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What can you do to help prevent the spread of Avian Influenza infection?
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Take note:


All medication should be given by the oral or intravenous route if there are haemorrhagic symptoms.  Intramuscular and subcutaneous injections are contraindicated because of the risk of haematomas.
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Give your own definition of SARS and compare your answer to our definition. 





Give your own definition of Ebola and Marburg Disease.  Then compare your answer to our definition here below.
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What do you understand by the term ‘viral haemorrhagic fever? Write your answer and then compare it to our definition.





Give your own definition of Rift Valley Fever.  Then compare your answer to our definition here below.





Take Note:


1. If the laboratory results are initially negative but there is a strong index of suspicion that RVF exists, send repeat samples for PCR and serologic tests (blood in an EDTA tube for PCR and clotted blood [serum] for serology) to KEMRI’s Viral Haemorragic Fever Reference Laboratory.


2. If patients present with late disease (ocular and/or central nervous system manifestations, they will not be viraemic (that is, they will not have circulating virus in the blood).  Therefore, for suspected RVF meningo-encephalitis and ocular complications (Retinitis, Scotoma), send:


CSF (not blood) for RVF RT-PCR (in a sterile tube), and


blood serum for serology for anti-RVF IgM and IgG  ELISA








Take note:


If there are haemorrhagic symptoms, all medication should be given by the oral or intravenous route.  Intramuscular and subcutaneous injections are contraindicated because of the risk of haematomas.
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