
Hepatitis' C virus infection in urban and rural
NatallKwaZulu

In 1985, community-based studies to estimate the
prevalence of HBV infection among black adults were
undertaken in Mseleni, a rural area,' and in Umlazi, an
urban township.

Rural salllple
Mseleni, a rural area in northern Natal/KwaZulu, had
approximately 1 000 households in 1985.' About 60%
of these were accessible by means of a 4-wheel drive
vehicle. At these households one randomly selected
person above the age of 12 years was invited to partici­
pate in the srudy. A total of 441 subjects agreed to par­
ticipate. After consent was obtained, they were inter­
viewed and a 5 ml tube of blood was drawn. Blood
specimens were centrifuged within 24 hours and the
sera stored at -20°C until transported to Durban on
dry ice for HBV serological tests.

Testing for anti-HCV
After tests for HBV serological markers were per­
formed, the sera were stored at -20°C umil they were
tested for anti-HCV in June 1991. Two commercially
available enzyme immunoassay (EIA) kits were used
and the manufacturer's instructions were followed
(Abbott HCV EIA - 2nd generation and HCV
Neutralisation EIA; Abbon Laboratories, Chicago,
USA). All specimens found to be reactive by HCV
EIA initially were retested. Repeatedly reactive speci­
mens were then subjected to the HCV Neutralisation
EIA. The manufacturer's criteria were used to interpret
the results of HCV Neutralisation EIA. Specimens
which produced a positive result on the HCV Neutra­
lisation EIA were regarded as anti-HCV-positive; the
remainder were regarded as false-positives.
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Materials and methods

Urban salllple
Umlazi, a large black township just south of metro­
politan Durban, comprises 26 sections each denoted
by a lerrer of the alphabet. In 3 randomly selected sec­
tions, sequential sampling was used to idemify a total
of 200 houses to be visited. Houses were visited during
working hours and over weekends. If no one was pre­
sent at a selected house after two visits, then the next
nearest house was visited. One randomly selected per­
son over the age of 12 years from each house was invit­
ed to participate in this study. After consent was
obtained, demographic information was recorded and
5 ml blood were collected by means of antecubital
venepuncture. The blood specimens were centrifuged
and tested for hepatitis B surface antigen (HBsAg) and
antibodies to hepatitis B core antigen (ami-HBc) with­
in 72 hours of being collected (AUSRIA and CORAB;
Abbon Laboratories, Chicago, USA).
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This study was undertaken to estimate the preva­
lence of hepatitis C virus (HCV) infection in urban
and rural blacks in NataUKwaZulu. Sera from
representative community-based samples com­
prising 176 urban and 441 rural black adults were
tested for the presence of anti-HCV. The preva­
lence of HCV infection was 1,7% (95% confidence
interval 0 - 3,6%) among urban and 0,9% (95%
confidence interval 0,1 - 1,7%

) among rural
blacks. Four (0,9%) of the 466 subjects with evi­
dence of current or past hepatitis B virus (HBV)
infection and 3 (2%) of the 151 with no evidence of
HBV infection were anti-HCV-positive. The
prevalence of HCV infection was low in contrast to
the high prevalence of HBV infection among
urban and rural blacks in NataUKwaZulu. This
suggests that HCV does not have the same main
routes of transmission as HBV in this region.
Larger scale studies are needed to explore this
hypothesis.
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H epatitis C virus (HCV) is considered an impor­
tant cause of non-A, non-B hepatitis. 1 After
extensive research2A which demonstrated that

HCV is transmined via blood and blood products, rou­
tine blood donor screening has been instiruted in several
countries. However, common risk factors for HCV and
hepatitis B virus (HBV) infection extend beyond blood
transfusions to include haemodialysis,' intravenous drug
use,' sexual contact and health care employment.'

Although there are no reliable data on non-A, non-B
hepatitis, the high prevalence of HBV infection in
Natal/KwaZulu8

" (4,4% among females and 7,1 %
among males') suggests that HCV infection is also likely
to be common in this region. An indication of the
importance of blood transfusions as a mechanism for
the spread of HCV is the 3% prevalence of HCV infec­
tion among black blood donors in Natal/KwaZulu (per­
sonal communication - Professor F. Femandez-Costa).

A seroprevalence survey1° among high-risk patients at
King Edward VIII Hospital, Durban, found that 59
(46%) haemophiliacs, 48 (4%) patients on haemodialy­
sis and 49 (10%) patients with hepatocellular carcinoma
were anti-HCV-positive. However, there are no esti­
mates of the prevalence of HCV infection based on
representative samples of urban and rural communities
in Natal/KwaZulu.

The purpose of this srudy was to estimate the preva­
lence of HCV infection in urban and rural
Natal/KwaZulu. It was undertaken to assess the feasi­
bility of a larger project to srudy transmission mecha­
nisms responsible for the spread of HCV in the commu­
nity.
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Statistical tests
EPI-INFO Version 5 was used to analyse the data.
x2-tests and 95% confidence intervals (Cl) were calcu­
lated by means of standard methods.
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Results
The prevalence of HCV infection was 1,7% (Cl
0- 3,6%) among urban and 0,9% (Cl 0,1 - 1,7%)
among rural blacks. This finding was not statistically
significant.

Twenty-four of the 200 subjects from Umlazi
declined to participate, giving a response rate of 88% for
the urban sample. Thirty-five (19,9%) of the 176 speci­
mens from urban subjectS were found to be repeatedly
reactive on EIA; only 3 of these were positive on HCV
_Teutralisation EIA. The 3 subjects who were anti­
HCV-positive were a 49-year-old woman and 2 men,
aged 29 and 65 years.

The response rate for the rural sample could not be
calculated accurately but was estimated to be between
60% and 70%" Thirty-eight (8,6%) of the 441 speci­
mens from rural subjects were repeatedly reactive on
HCV EIA. Of these, only 4 produced positive HCV
Neutralisation EIA results, in 3 women aged 50, 52 and
62 years and a 75-year-old man.

Women comprised 59,7% and 77,6% of the urban
and rural subjects respectively. The mean age of the
urban subjects was 34,2 years (14,4; range 13-69) and
that of the rural subjects 43,9 years (16,9; range 13-78).

Five (2,8%) of the 176 urban subjects were HBsAg­
positive while another 100 subjects (56,8%) had evi­
dence of past HBV infection. Evidence of past HBV
infection was present in 81,9% of rural subjects"

When data from urban and rural subjects were
viewed jointly, 4 (0,9%) of the 466 subjects with evi­
dence of HBV infection (current and past) and 3 (2%)
of the 151 with no evidence of HBV infection were anti­
HCV-positive, a finding not of statistical significance.

Discussion
Compared with the high prevalence of HBV infection,
HCV infection is relatively uncommon in both urban
and rural areas of NatallKwaZulu. The prevalence of
HCV infection in urban (1,7%) and rural (0,9%) areas
of Natal/KwaZulu is similar to the 0,7% and 0,9%
reported in studies involving 25 137 French " and
11 117 Italian l

' blood donors, respectively. Further, the
prevalence of HCV infection in atallKwaZulu is
similar to the 0,6% reported from Ga-Rankuwa,
Boputhatswana. n

While the small number of anti-HCV-positive sub­
jects prevented more detailed analysis of the association
between HCV and HEV infections in this survey, anti­
HCV was not more common among patients with HEV
infection. Our failure to demonstrate an association
between HBV and HCV infections in this survey implies
that HCV may nor share the as yet unknown predomi­
nant risk factors responsible for the rampant spread of
HBV infections in these communities.

Because this was a serological survey, risk factors for
HCV were not specifically investigated. Other studies
have identified several risk factors for HCV infection
and high prevalences of HCV infection have been docu­
mented among haemophiliacs' and patients on
haemodialysis 'O in South Africa. Other risk groups for
HCV infection have been identified on the basis of
parenteral or sexual transmission, and include homo­
sexuals, prostitutes, prisoners, institutionalised mentally
retarded subjects and attenders at se1qlally transmitted
disease clinics. I.

Infected blood and blood products are a major trans­
mission mechanism for HCV.'-l In a follow-up study of
transfusion recipients, Alter er al.' demonstrated that
HCV could be transmitted via infected blood and that
anti-HCV remained detectable in blood for a long peri­
od after HCV infection. However, a survey in the

Orange Free State did not detect anti-HCV in anyone
of 35 multirransfused patients,!' a finding which may be
a result of the small number of subjects studied.

Heterosexual contact is considered a risk factor for
HCV since heterosexual partners of intravenous drug
users have been shown to be at risk. '• The prevalence of
HCV infection among antenatal clinic anenders in
Spain l

• was 1,2% and in Australia '• 0,4%. Two small
non-random samples of 100 and 25 antenatal clinic
attenders from TamPO and the western Cape 17 respec­
tively, did nor find any anti-HCV-positive subjects.

A survey18 comparing 216 hospitalised rural black
men and 498 urban black donors found a higher,
though not statistically significant, prevalence of HCV
in the hospitalised patients (3,8% v. 1,2%). The trepd
in our study, which was also not statistically significant,
was in the opposite direction (0,9% v. 1,7%). In the
absence of statistical significance, the possibility that
there is no difference between urban and rural blacks
cannot be excluded; this makes the results of both stud­
ies difficult to interpret.

The false-positive rate on the HeV EIA was 91,4%
(32/35) in the urban sample and 89,5% (34/38) in the
rural sample. Heat inactivated and repeatedly frozen
and thawed specimens have been found to produce false
positives.'9 Although the sera we tested had been thawed
once only in the case of the urban sample and twice in
the case of the rural sample, the number of false positive
results was high and possibly associated v.'ith the pro­
longed storage of the sera. 18 Confirmatory testing was
therefore considered essentiap.20,21 in the determining of
anti-HCV Status.

In conclusion, representative community-based sam­
ples from urban and rural blacks in TataUKwaZulu
indicate that the prevalence of HCV infection in this
region is low. The contrast between this and the high
prevalence of HEV infection in this region suggests that
HCV does nor have the same main routes of transmis­
sion as HBV. Larger scale studies, in which sufficient
numbers of anti-HCV-positive subjects can be recruited,
are needed to explore this hypothesis.
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for funding the 1985 hepatitis B studies which made the
specimen collection possible.

REFERENCES

I. Editorial. Hepatitis C virus upstanding. Lancer 1990; 335: 1431­
1432.

2. Alter HI, Purcell RH, Shih JW, er al. Detection of antibody to
hepatitis C virus in prospectively followed transfusion recipients
with acure and chronic non-A, non-B hepatitis. N Engl] Med 1989;
321: 1494-1500.

3. Du Toit JMG, Brink NS, Bird AR, Robson SC, Jacobs P. High
prevalence of hepatitis C virus antibodies in a local haemophiliac
population. SAfr Med] 1991; 80: 285-286. .

4. Rumi MG, Colombo M, Gringeri A, Mannucci PM. High
prevalence of antibody to hepatitis C virus in multirransfused
haemophiliacs with normal transaminase levels. Aml Imem Med
1990; 112: 379-380.

5. Jeffers LJ, Perez GO, De Medina MD, er at. Hepatitis C infection
in two urban hemodialysis units. Kidney Im 1990; 38: 320-322.

6. Van den Hoek JAR, Van Haastrecht HJA, Goudsmit J, De Wolf F,
Coutinho RA Prevalence, incidence, and risk factors of hepatitis C
virus infection among drug users in Amsterdam. ] Infecr Dis 1990;
162: 823-826.

7. Alter MJ, HadIer SC, Judson FN, er al. Risk factors for acute non-A,
non-B hepatitis in the United States and association with hepatitis C
virus infection.]AMA 1990; 264: 2231-2235.

8. Abdool Karim SS, Coovadia HM, Windsor IM, Thejpal R, Van den
Ende J, Fouche A. The prevalence and transmission of hepatitis B
virus infection in urban, rural and institutionalized black children of
Natal!KwaZulu, South Africa. Im] Epidemiol1988; 17: 168-173.

9. Abdool Karim SS, Thejpal R, Singh B. High prevalence of hepatitis
B virus infection in rural black adults in Mseleni, South Africa. Am
] Public Health 1989; 79: 893-894. .

10. Tai' DR, Soni P, Kenoyer DG, Gopaul W. The prevalence of ano­
bodies against hepatitis C virus among high risk individuals in
Natal. Paper presented at the II th National Congress of the



____________________________..'-1_93~

Sociery of Medical Laborarory Technologisrs of Sourb Africa,
Durban, May 1991.

11. Janor C, Courouche AM, Maniez M. Antibodies ro heparitis C
virus in French blood donors (Correspondence). Lancee 1989; 2:
796-797.

12. Sirchia G, Bellobuono A, Giovanerri A, Marconi M. Antibodies ro
hepatitis C virus in lralian blood donors (Correspondence). Lancee
1989; 2: 797.

13. Baserse H, Aspinall S. Hepatitis C antibodies in rbe black popula­
tion of Ga-Rankuwa, an urban area in Bopurbarswana. Proceedings
of ehe llch National Congress of ehe Socieey of Medical Laboratory
Technologisrs ofSouth Africa, 1991; 48.

14. Fairley CK, Leslie DE, Nicholson S, Gust ID. Epidemiology and
hepatitis C virus in Vicroria. Med] Allsr 1990; 153: 271-273.

15. Van der Rysr E, Visagie HMl'vl., Cooper MA. The seroprevalence of
antibodies againsr hepatitis C virus among high-risk individuals in

rbe Orange Free Srare (Abstracr). S Afr Med] 1991; 80: 606.
16. Esreban JI, Esteban R, Viladomiu L, ee al. Hepatitis C virus anti­

bodies among risk groups in Spain. Lancee 1989; 2: 294-297.
17. Robson SC, Du Toit JMG, Brice EAW, Bird AR, Beink NS.

Hepatitis C virus antibodies in patients with liver disease: the
western Cape experience. S Afr Med] 1991; 80: 282-284.

18. Ellis LA, Brown D, Conradie ID, ee al. Prevalence of hepatitis C in
Sourb Africa: detection of anti-HCV in recent and srored serum. ]
Med Viro11990; 32: 249-251.

19. Morrimer PP, Cohen BJ, Linon PA, er al. Heparitis C virus anti­
.body. Lallcee 1989; 2: 798.

20. Cash ID, McClelland DBL, Urbaniak SJ, Brookes E, Follen EAC.
Screening for hepatitis C virus antibody (Correspondence). Lancee
1989; 2: 505.

21. Conrreras M, Barbara JAJ. Screening for hepatitis C virus antibody
(Correspondence). Lallcer 1989; 2: 505.

The persistence of hepatitis B antigen in the bloodtneal of
the potential tnedicinalleech, Asiaticobdella buntonensis

G.B.~LKEN, C.C.APPLETON

Abstract The persistence of the hepatitis B virus surface
antigen (HBsAg) was used as an index of the sur­
vival tim.e of this virus within the gastro-intestinal
tract of the potential southern African medicinal
leech, Asiaticobdella buntonensis. HBsAg was
tested for in blood/faecal material at five intervals
over 15 weeks. Samples from both the midgut and
the rectum remained positive for the entire test
period, although with decreasing strength. The
results are compared with reports on other
arthropods which indicate increasing antigen per­
sistence with increasing body size. The findings
implicate medicinal leeches as mechanical vectors
of HBV and possibly of other medically important
viruses, and argue against using leeches of suspect
or unknown origin in the alleviation of venous
congestion in failing microsurgical procedures.

S Afr Med J 1993; 83: 193-195.

Since the medicinal leech came back into use to
alleviate venous congestion in failing microsurgical
procedures, there have been several reports of

leech-related nosocomial infections, '·3 with Aeromonas
hydrophl1a the causative agent. Bacteriological investiga­
tion of the gut flora of leeches has been performed on
Hirudo medicinalis and other bacteria, notably water­
borne varieties, .have been isolated,'" but not as yet
implicated in leech-related infections. However, the
presence of diverse gut flora in medicinal leeches and
their occasional role in leech-associated infection reveal
linle about the risk of cross-infection between patients
with infective agents associated with the previous blood­
meaL For this reason, and because of limited data on
the fate of viruses in the bloodmeal of leeches,'" the per­
sistence of hepatitis B surface antigen (HBsAg) in the
bloodmeal of the leech, Asiancobdella bumonensis, was
investigated,
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Hepatitis B virus (HBY) was chosen because its har­
diness makes it a likely candidate for transmission by
leeches, and one against which the persistence of less
robust viruses can be inferred. In addition, HEV's per­
sistence and potential for transmission by various
arthropods have been studied by several authors, mak­
ing for interesting comparisons with regard to the persis­
tence of this virus in sanguivorous leeches.

Material and methods
Leeches that weighed between 0,50 g and 1,0 g, housed
under laboratory conditions (temperature 26 + 1QC,
12: 12 hours light/dark) without a bloodmeal for more
than 4 months were fed HBV-infected blood through a
membrane feeder until satiated. Blood was obtained
from the Natal Blood Transfusion Services and its
HBsAg-positivity confirmed by radio-immunoassay
(RIA).7 Positivity was expressed using the positive
ratio (specimen count/cut-off value). The leeches were
divided into batches of five, and housed separately in
plastic ice-cream containers covered with fine gauze net­
ting.

A pilot study revealed that HBsAg remained strongly
positive for more than 28 days. In the present study,
batches were killed by freezing at intervals of 3, 6, 9, 12
and 15 weeks (21,42,63,84 and 105 days) respectively
so as to document the duration of the viral marker more
completely_ The gut was exposed by a mid-dorsal inci­
sion and swabs of blood/faecal material were taken from
the midgut and the rectum_ The swabs were eluted in
1% bovine serum albumin (BSA) (pH 7,0) and tested
forHEsAg.

Results and discussion
The survival time of the HBsAg in the bloodmeal of A.
bunwnensis is shown in Table L Because the gut con­
tents' of most of the leeches (48/50) remained positive
for HBsAg as determined by RlA for the duration of
the trial, the results were broken down according to
the categories used by the Department of Virology at
King Edward VIII Hospital, Durban. These are nega­
tive (-), weak positive (+), strong positive (++) and
very strong positive (+++).


