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STATISTICAL NOTES May 2009

Welcome to this edition of Statistical Notes!
Crimean Congo Haemorrhagic Fever

Crimean-Congo haemorrhagic fever (CCHF) is a viral haemorrhagic fever member of
the Nairovirus genus of the family Bunyaviridae. The virus causes a haemorrhagic
and toxic syndrome disease in humans and mortality rates have ranged from 9% to
as high as 50%?*. Although primarily a zoonosis, sporadic cases and outbreaks of
CCHF affecting humans do occur. The disease is endemic in many countries in
Africa, Europe and Asia, and during 2001, cases or outbreaks have been recorded in
Kosovo, Albania, Iran, Pakistan, and South Africa?. CCHF is the commonest viral
haemorrhagic fever occurring in South Africa with a range of 5 to 25 cases being
reported annually. From 1981 until the end of 2002, approximately 171 cases were
diagnosed in South Africa. The vast majority of cases were from the Karoo, the
Western Free State, Northern Cape (cases are found most frequently in Kimberly*)
and North-West Province. Most of the cases were in farmers, farm labourers, hunters

and abattoir workers?®.

For Eastern Europe, Central and Southern Africa, CCHF is a rare disease, but the

most common viral haemorrhagic fever in South Africa.

Cattle and other small mammals are the primary vertebrate hosts of the disease with
the responsible vector being a tick, with striped legs (bont-poot bosluis, Hyalomma

species)®.
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Transmission

Transmission of CCHF to human can occur through tick bites and by crushing
engorged infected ticks. Directed contact with virus-contaminated blood or tissues
from infected animals or humans is another source of virus transmission and is

characterized by severe clinical symptoms and mortality.

In South Africa, the majority of CCHF cases have occurred in those involved with the
rearing of ostriches. In the past, outbreaks have been reported when heavily tick-
infested ostriches were slaughtered *. An outbreak of 17 cases of CCHF among
workers of Ostrich abattoir was detected in 1996. It was suspected that the infection
was acquired either by contact with ostrich blood or by inadvertently crushing of

infected ticks while skinning the ostriches.

Figure 1: Hyalomma_tick.png

The CCHF virus spread from the initial infection site to regional lymph nodes, liver
and spleen.At the sites the virus infects tissue macrophages and dendritric cells.
Release of chemokines from these virus infected cells recruits additional
macrophages to site of infection, making more target cells available for viral
exploitation and further amplyifying the dysregulated host response. Marked loss of
lymphocytes is likely to result from combination of factors including virus infection of
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dendritic cells and release of soluble factors from a combination of factors including
virus infection monocytes and macrophages®. Release of soluble factors from
infected monocytes and macrophages result in deletion of lymphocytes, both directly
by release of mediators such as nitric oxide and indirectly by contributing to
upregulation of proapoptotic proteins such as Fas and TRAIL. The coagulation
abnormalities vary in nature and magnitude among the VHFs. The hemodynamic and
coagulation disorders are common among all of the VHFs and are exacerbated by
infection of hepatocytes resulting in a reduced plasma osmotic pressure and
contributes to edema. Impaired secretion of steroid-synthesizing enzymes by
hemorrhagic fever virus-infected andrenal cortical cells leads to hypotension and
sodium loss with hypovolemia (Figure 2).

Figure 2: Model of current understanding of VHF pat  hogenesis in primates
Source: www.Pathport.vbi.vt.edu/pathinfo/pathogens/CCHF
Symptoms

The short incubation period is of 2-7 days, with sudden onset of headache, fever,
chills, body pains, confusion, diarrhea and vomiting, pharyngitis, conjunctivitis and
red discolouration of the face and neck is very common °. The Haemorrhagic
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manifestations begin on day 3-6 and may range from petechiae to large areas of

ecchymosis and often appear in the mucous membrane and skin.

This is followed by multi-organ failure that leads to deaths with mortality rate of 30-
50%. Many milder cases also occur and often go undiagnosed. Sero-surveys
conducted on farm and abattoir workers show that some of these high risk people
have antibodies to CCHF, indicating past exposure®. Fever is often very high 39° C to
41° C. In severe cases, 3-6 days after onset of disease, hemorrhagic manifestation

develops.
Treatment

Treatment care should include careful attention to fluid balance and correction of
electrolytes abnormalities, oxygenation and hemodynamic support and appropriate
treatment of secondary infection. The virus has proven to be sensitive in vitro to
antiviral drug vibarin®. It has been used in the treatment of CCHF patients reportedly

with some benefits.
DISTRIBUTION OF CCHF CASES IN SOUTH AFRICA, 2004-20 09

A total of 19 cases were reported in South Africa in the period 2004 to 2008.
Northern Cape and Free State recorded greater number of CCHF cases of 5 per
Province during the period under review. Western Cape and Limpopo provinces did
not report any record of CCHF disease in the year 2004 to 2008, implying that there

was no case that occurred in the period under review.

Tick bite was the commonest source of exposure and farmers and farm residents
were the mainly affected people in South Africa. Males were mainly infected with the

disease and the age category of all the patients ranged from 31 to 70 years.
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Table 1: Distribution of CCHF cases by province and year

Province 2004 2005 2006 2007 2008 2009 TOTAL
Northern Cape 0 0 2 1 2 1 6
Free State 1 0 2 0 2 1 6
Eastern Cape 0 0 0 0 2 0 2
Mpumalanga 0 0 0 0 1 0 1
North West 0 0 0 0 1 0 1
Gauteng 0 0 2 0 0 0 2
North West 2 0 0 0 0 0 2
Limpopo 0 0 0 0 0 0 0
Western Cape 0 0 0 0 0 1 1
South Africa 4 0 6 1 8 3 22

Source: National Institute of Communicable disease
CRIMEAN-CONGO HAEMORRHAGIC FEVER OUTBREAKS

2009 Report

Crimean-Congo haemorrhagic fever was confirmed post morterm on a patient from
Prieska, Northern Cape Province during May month. The patient presented with
acute febrile illness with lower back pain and was admitted to hospital with bleeding
from multiple sites and died shortly after admission. This was the first laboratory-
confirmed case of CCHF in South Africa in 2009. Contacts were observed for a

period of 14 days.

2008 Report

According to the NICD report, a veterinary surgeon practising in the North
West Province presented in a health care facility with fever, lower back pain,
headache and rigors on 25 October 2008. CCHF was confirmed and
investigations revealed that he had been carrying out cattle surveys and

examinations on farms in the Klerksdorp area.

CCHF disease was again confirmed in a 44 year old man from the Northern
Cape .Province in October 2008. The man is employed in an abattoir in
Calvinia, he presented with febrile illness with myalgia and headache, followed
by bleeding. He was isolated and given oral ribavin and all contacts were
monitored for 14 days post exposure. He later recovered and there was no

secondary case.
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In addition to this case, was a 53 year old man who had worked on a farm in
Northern Cape Province and in Aberdeen in the Eastern Cape Province, who
presented with fever (40° C), lower back pain, haematemesis and haematuria
5 days later. According to the NICD report no specific exposure was

established, however hyalommas are reported to be common in these areas.

CCHF was confirmed by RT-PCR and sequencing, in a 37 year old male living
on a farm outside Ermelo in Mpumalanga Province. He was bitten by a tick
described as “small and grey” late in June 2008 and developed headache.
There was no eschar at the bite site, but an enlarged lymph node was noted in

the inguinal area. No secondary case was reported.

Two confirmed cases were reported during 23 June to 21 July 2008. A 38
year old female from Bloemfontein, Free State Province. The patient lived on a
farm but direct contact with animals and/or their tissues or ticks could not be
confirmed during history taking. The patient died within 48 hours of admission

to the hospital’.

Another case was a 39 year old farmer, presented on 13 July with a febrile
illness three days after noting a tick bite while on a hunting trip in Eastern
Cape Province. He was initially managed as a possible case of tick bite fever
but failed to respond to doxycycline. CCHF was immediately suspected based

on exposure history of a tick bite and animal tissue.

CCHF was confirmed by RT-PCR in a farmer from Heilbron, Free State
Province. He was bitten by Hyalomma tick and presented with melaena and

bleeding from the mouth, CCHF was confirmed.
2007 Report

Crimean-congo haemorrhagic fever was confirmed on the 22" December
2007, a 50 year old man who worked on a sheep farm in Prieska. He
presented initially with acute onset of fever (39° C), vomiting, diarrhoea and
severe lower back pain. He was discharged and returned two days later with

epistaxis and haematemesis.
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2006 Report

CCHF was confirmed in a 52-year-old woman who lives in the Petrusburg
area in the Free State Province, on a cattle farm situated between
Bloemfontein and Kimberly in January 2006. The patient presented with acute
onset of fever, arthralgia, epigastric pain and vomiting. There was history of a

removed hyalomma tick from her leg nine days before the onset of illness.

Again, two cases of CCHF were confirmed in South Africa in 2006, sheep
farmers from Upington in Northern Cape and Boshoff in Free State. One of
these patients reported a tick bite 4 days before the onset of fever. Patients
were reported to both live in areas where Hyalomma ticks are common. The
clinical presentations and laboratory findings were similar in both patients:
Acute onset of fever, followed by abdominal pain and haematemesis,

thrombocytopenia, profound leucopenia and raised hepatic transaminases.

Furthermore, CCHF was confirmed in a farmer from Hopetown in Northern
Cape province, the patient presented with acute onset fever, headache and
myalgia and was admitted to hospital in KwaZulu Natal. CCHF was confirmed
in two patients in South Africa in the period 2006. Both patients lived in the
Vaal triangle, Gauteng Province and one had history of tick bite three days
prior to onset of illness. He developed thrombocytopenia and bleeding and

died on day 5 of illness

2005 Report

No South African case was confirmed in 2005, however there has been one

laboratory confirmed case of CCHF, a farmer from Namibia.

2004 Report

According to the NICD report, a CCHF was confirmed in a 70 year old farmer
from North West Province in January 2004, this was as a result of tick bite.
This was the first case since the first diagnosed case at the NICD in 1981. No
cases of CCHF were confirmed at the NICD between 1982 and 2003 in South

Africa. These maybe as a result of under diagnosis due to lack of awareness
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of CCHF or failure to recognise the symptoms clinically or decrease of tick

activity resulting from climatic influences®.

CCHF was confirmed post mortem on a 31 year old miner who lived on a farm

near Mafikeng in the North West the tick bite was the source of exposure.

CCHF was confirmed in a 58 year old sheep farmer from Warrenton, Northern
Cape. The bite of Hyalomma tick was the source of exposure. Patient

presented with bleeding and respiratory failure.

A 74 year old farmer from Coligny, North West province, presented with fever
and gastrointestinal bleeding following the bite of gastrointestinal bleeding. He
later recovered fully.

Conclusion

According to the NICD report, It is likely that a number of cases go undiagnosed or
are misdiagnosed as other conditions notably septicaemia. Typically CCHF is more
common during the summer months so there should be a high index of suspicion in
patients with acute febrile illness with a history of exposure to ticks and/or livestock.
The high risk season is October to May and coincides with increased tick activity.
There have been numerous reports of cases of tick bite fever in many parts of South
Africa in the recent years, a number with severe illness and complications®.
Prevalence needs to be measured in animals and in at-risk humans in the endemic
areas; therefore development of animal model is recommended for projecting
estimates for various countries. Furthermore, research is needed to determine the
efficacy of specific treatment with ribavirin and other antiviral drug, and develop a
safe and effective vaccine for human use®. The highly pathogenic nature of the
CCHFV has led to the fear that it might be used as an agent of bioterrorism and/or
biowarfare. CCHF can be transmitted from person to person, and has a high case-
fatality rate and maybe transmissible by small-particle aerosol, but its inability to
replicate to high concentrations in cell culture is cited as a major impediment to its

development as a mass casualty weapon.

Acknowledgement

National Institute for communicable disease

This Statistical Notes is compiled by the Epidemiology and Surveillance Directorate, Private Bag X828, Pretoria 0001. 8
Telephone: 012 312 0780, Fax: 012 312 0815



REFERENCE

1. Crimean-congo Hemorrhagic Fever, CDC fact sheet, Centre for disease
control and prevention, 2007; (http://www.cdc.gov/)

2. Crimean-congo Haemorrhagic fever, Fact sheet N° 208, World Health
Organisation, 2001 (www.who/int/csr/disease/crimean-congoHF/en/)

3. Crimean-Congo haemorrhagic fever, NICD, 2009, L. Blumberg

4. Congo Fever, Department of Medical Microbiology, 1999, L. Stannard.

5. Crimean-Congo Hemorrhagic Fever Virus, Virginia Bioinformatics Institute
Phase 1, 2006, H formadi (www.Pathport.vbi.vt.edu/pathinfo/pathogens/CCHF)

6. Communicable diseases communique, volume 4 no 12: December 2004

7. Communicable diseases communique, volume 7 no 7: July 2008

8. Communicable Disease Communique, February 2009, volume 8, no.2

This Statistical Notes is compiled by the Epidemiology and Surveillance Directorate, Private Bag X828, Pretoria 0001. 9
Telephone: 012 312 0780, Fax: 012 312 0815



