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Trends and disease burden of enteric fever in Guangxi province,
China, 1994-2004
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Objective To determine the burden of enteric fever through trends in morbidity and mortality, bacterial species and antimicrobial
resistance in Guangxi, a southern, subtropical, coastal province of China with a disproportionally large burden of enteric fever.
Methods Data on morbidity and mortality caused by enteric fever between 1994 and 2004 were extracted from the Guangxi Center for
Disease Control and Prevention. Laboratory-based surveillance and outbreak investigations were integrated with reports of notifiable
infectious diseases to estimate the bacterial species-specific incidence of enteric fever. To adjust for underreporting, survey data were
collected from three prefectures that represent the hyper-, moderate- and low-endemic regions of Guangxi province.

Findings In Guangxi province, enteric fever incidence rate varied over the study period, with a peak of 13.5 cases per 100 000 population
in 1995 and a low of 6.5 in 2003. The disease occurred most frequently during the summer and autumn months and in the group aged
10-49 years. The incidence of enteric fever varied by region within Guangxi province. During the 11-year period covered by the study,
61 outbreaks of enteric fever were reported, and Salmonella paratyphi A (SPA) became the predominant causative agent in the province.
Conclusion Prospective studies may provide a better understanding of the reason for the shifting epidemiology of enteric fever in
Guangxi province. Given the emergence of resistance to first- and second-line antimicrobials for the treatment of enteric fever, a bivalent
vaccine against both SPA and S. typhi would facilitate for disease control.
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Introduction

Enteric fever (which includes both typhoid and paratyphoid
fever) is an acute illness that can present with one or more of the
following: fever, headache, abdominal pain, bradycardia, hepa-
tomegaly and splenomegaly. The disease, which can be caused
by cither Salmonella typhi or S. paratyphi A (SPA), B or C,' is
common in areas with poor sanitation and faecal contamina-
tion of food and water. In 1984 the estimated global burden of
typhoid fever was 16 million cases, 600 000 of which were fatal.”
However, as sanitation and water systems have improved in some
regions of the world, the global incidence of typhoid fever has
declined. More recent estimates suggest that about 21 million
cases of typhoid fever and 210 000 deaths from the disease oc-
curred globally during 2000.” Similarly, about 5 million episodes
of paratyphoid fever are thought to have occurred globally during
2000, but the case—fatality rate is unknown.”

Enteric fever was hyper-endemic in China at one time. How-
ever, over the past two decades the country has undergone rapid
economic development and substantial improvements in water
supply and sanitation. Also, typhoid Vi polysaccharide vaccine
has been used since 1996 in provinces with a high incidence of
enteric fever. As a result, the annual incidence rate in China has
declined sharply in recent years — from 6.1 per 100 000 popula-
tion in 1995 to 3.9 in 2004°~ — and the case—fatality rate has
dropped fourfold — from 0.17% in 1995 to 0.04% in 2004.°
However, the decrease in incidence shows regional differences
possibly related to inequalities in economic development. In
2004, 66% of all enteric fever cases reported in China came from
four of the country’s 33 provinces: Guangxi, Guizhou, Yunnan

and Zhejiang. Apart from Zhejiang, these provinces have alow
economic development index and represent 13% of the total
Chinese population.

A more complete understanding of the burden of enteric
fever in China will be helpful in designing cost-effective control
strategies. We therefore reviewed data on enteric fever in Guangxi
province to determine trends in morbidity, mortality, distribu-
tion of bacterial species and antimicrobial resistance patterns

over the period 1994-2004.

Methods
Study area

Located in southern China, Guangxi Zhuang Autonomous Re-
gion is a coastal province that borders Viet Nam and the South
China Sea. The province has a short winter and long summer
and annual mean temperatures of 16-23 °C. Geographically,
the 14 prefectures of Guangxi can be grouped into three regions
— northern, central and southern. Prefectures in the northern
region, such as Guilin city, are characterized by a karst geological
terrain, with carbonate rock topped by a thin soil layer.

Government statistics

China’s national Notifiable Infectious Disease Reporting sys-
tem (NIDR) applies to all health-care facilities at the village,
township, county and city level. The Law on the Prevention and
Control of Infectious Diseases (1989) requires health-care workers
to report any of 24 infectious diseases, including enteric fever,
to the provincial Centers for Disease Control and Prevention
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(CDC)." After preliminary processing,
the data are transferred to the national
CDC, which compiles and analyses them
every month. The Department of Discase
Control in China’s Ministry of Health
issues an annual report based on these
data.’ For this study, the Guangxi CDC
provided census data, which we used to
calculate disease incidence, and data on
Vi polysaccharide vaccine.

Underreporting

To detect and correct for underreport-
ing in the NIDR system, the Ministry
of Health has developed standardized
surveys, both community- and health-care
facility-based,” that aim to explore the
potential underreporting of treated and
untreated cases. A multistage stratified
cluster sampling method with probability
proportional to size is applied, in accor-
dance with World Health Organization
(WHO) guidelines."” For community-
based surveys, the city or county is
stratified into north, south, west, east and
central areas. The district or township is
the primary sampling unit, and the sub-
district or village is the secondary one.
Health-care history and information on
undiagnosed illnesses are collected from
all members of selected households and
compared with the records in the NIDR
system. For health-care facility-based
surveys, the health-care facilities in a
city or county are stratified to township
hospital, county or city hospital, and
provincial hospital. Several hospitals are
randomly selected from each stratum.
Logbooks from outpatient, inpatient and
emergency departments are reviewed,
together with discharge cards, which
contain the final diagnosis; the logbooks
are then compared with the records in the
NIDR system. The community-based and
health-care facility-based underreporting
rate is calculated as the number of under-
reported cases (IV, ) divided by the sum of
reported and unreported cases (N, + N ):

N,/ (N,+N).

Both community-based and health-care
facility-based surveys are carried out rou-
tinely by the local CDC to complement
and adjust data from the NIDR system.
Most patients with fever for more than
7 days will present to a health-care facility.
Thus, enteric fever is usually not included
in the community-based survey.’

To adjust for underreporting, we
obtained results from the surveys con-
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ducted between 1998 and 2004 in Guilin,
Beihai and Yulin, which represent hyper-,
moderate- and low-endemic regions,
respectively. To adjust for the incidence
of enteric fever derived from NIDR data,
we applied the means of the underreport-
ing rates.

Laboratory-based surveillance

As in other provinces in China, the
health-care system in Guangxi province
consists of township, county, prefecture
(city) and provincial hospitals. The labo-
ratory-based surveillance system covers all
clinical laboratories (except for township
hospitals, where bacterial cultures are not
routinely performed). Salmonella spp.
isolates obtained from sporadic enteric
fever patients at each clinical laboratory in
the system are sent to the provincial CDC
for confirmation.!! For isolates confirmed
as Salmonella, antimicrobial resistance is
measured by the disc diffusion method,
in compliance with Clinical and Labora-
tory Standards Institute guidelines'” for
the antibiotics ampicillin, cefotaxime,
chloramphenicol, ciprofloxacin, cotri-
moxazole, nalidixic acid and norfloxacin.
Escherichia coli American Type Culture
Collection strain 25922 is used for quality
control. Data on the annual proportion
of cases of enteric fever caused by S. #yphi
and other Salmonella spp., as well as on
antimicrobial resistance patterns from
1994 to 2004, were obtained from the
Guangxi CDC.

Outbreak investigation

According to Ministry of Health guide-
lines, during an outbreak all clinically
suspected enteric fever cases and their
close contacts must be individually inves-
tigated by the local CDC. A standardized
case report form must be completed, and
ablood sample is required from each case.
Isolates from blood culture are identified,
and antimicrobial resistance is then tested
using the disc diffusion method. Seven
days after the end of an outbreak, the lo-
cal CDC must submit to the provincial
CDC a technical report describing the
outbreak, the index case, the epidemio-
logical characteristics, the cause of the
outbreak, relevant laboratory informa-
tion, the control measures implemented,
and the effectiveness of those measures.
An outbreak is defined as five or more
cases of enteric fever associated in time
(within a 2-week period) and place (in
the same community or institution)."
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A case of enteric fever is defined as a
person with prolonged fever (> 40 °C for
7 days or more) plus any of the following:
typhoid facies (a thin, flushed face with
a staring, apathetic expression), relative
bradycardia, splenomegaly, hepatomegaly
or rose spots. The clinical diagnosis of
enteric fever is supported by leukopenia
or granulocytopenia (or both), or by
characteristic findings in bone marrow
specimens.

The definitive, laboratory-confirmed
diagnosis of enteric fever is made by isola-
tion of S. #yphi or another Salmonella spp.
from blood, bone marrow or urine, orbya
positive Widal test."* A Widal test is posi-
tive when the titre of S. #yphi or another
Salmonella spp. O antigen is > 1:80, and
the titre of S. #yphi or another Salmonella
spp. H antigen is > 1:160."

Incidence estimate

Both clinical and definitive diagnoses of
enteric fever have to be reported to the
NIDR, according to the Law of the Peo-
ples Republic of China on the Prevention
and Control of Infectious Diseases (1989).
There is no record in CDC sta-
tistics of whether a diagnosis is based
on clinical signs or laboratory tests. To
track the methods used to diagnose cases
of enteric fever reported to the NIDR
system in Guangxi, an investigation
was conducted in 2002. It indicated
that 40% of the sporadic cases reported
were based on a clinical diagnosis only,
40% on Widal test results and 20% on
confirmatory blood culture results.” In
contrast, all enteric fever cases reported
during outbreaks must be confirmed by
laboratory tests. The annual enteric fever
cases reported through the NIDR are
grouped into sporadic cases from routine
clinical practice or cases from outbreak
investigations. To calculate the Salmonella
species-specific incidence, we multiplied
all CDC-reported cases by the percent-
age of enteric fever cases caused by each
Salmonella spp, as derived from routine
laboratory-based surveillance.

Regional variation

Guangxi province consists of 14 admin-
istrative prefectures that include 21 cities
and 68 counties. To categorize the enteric
fever endemicity of prefectures, we calcu-
lated each prefecture’s median incidence
rate between 1994 and 2004. Prefectures
were grouped into hyper-, moderate- and
low-endemic regions in accordance with
their median annual incidence rates (per
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Table 1. Annual incidence, mortality and case—fatality rates for enteric fever in
Guangxi province, China, 1994-2004*

Year Cases Deaths Case fatality Incidence Mortality
(per 1000) (per 100000) (per 100000)
1994 5307 3 0.6 11.9 0.007
1995 6090 6 1.0 135 0.013
1996 3690 ® 1.4 8.1 0.011
1997 3021 2 0.7 6.6 0.004
1998 3701 6 1.6 8.0 0.013
1999 4900 6 1.2 10.5 0.013
2000 6231 5 0.8 13.2 0.011
2001 5538 0 0.0 1.6 0.000
2002 4221 2 0.5 8.8 0.004
2003 3140 2 0.6 6.5 0.004
2004 4950 0 0.0 10.1 0.000

2 Data from China’s Notifiable Infectious Disease Reporting system, clinical diagnosis applied, Guangxi
Centers for Disease Control and Prevention, Guangxi, China.

100 000 population): > 10, 1 to < 10,and
<1, respectively.

Results

Incidence and mortality rates
There were 50789 clinically diagnosed

cases of enteric fever in Guangxi province
between 1994 and 2004 (annual average:
4617). Overall, enteric fever incidence
rates did not decline appreciably during
the study period. They fluctuated from
year to year and peaked in 1995 and 2000
(Table 1).

Seasonality and age

During the study period, the incidence
of enteric fever was highest in the group

aged 10-49 years in Guangxi province,
and the age distribution did not appear
to change (data not shown, available from
corresponding author). Most episodes of
enteric fever were detected during the
summer and autumn (between June and

October) (Fig. 1).

Regional variation

The highest median annual incidence
of enteric fever (54.6 cases per 100000
population) was found in the admin-
istrative prefecture of Guilin, followed
by Hechi (12.5) and Baise (11.3). These
three prefectures are located in the hyper-
endemic north of Guangxi province. The
lowest median annual incidence rate of
enteric fever (<1 per 100000 popula-

Fig. 1. The seasonality of enteric fever throughout Guangxi province, China, 1994-2004
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tion) was found in the prefectures of
Fangchenggang, Guigang, Qinzhou and
Yulin, which are located in the south
of Guangxi province. The prefcctures
located in the central region, including
Beihai, are considered moderate-endemic
regions (data not shown, available from
corresponding author).

Underreporting

A review of underreporting rates was
conducted in Beihai, Guilin and Yulin
prefectures. Overall, 2000 treated cases
of enteric fever were investigated in the
three prefectures between 1998 and 2004.
Of such cases, 70 (3.5%; standard devia-
tion, SD: 0.4) were missed by the NIDR
system. The highest underreporting rate,
7.0% (SD: 3.4), was found in Beihai,
and the next highest, 3.4% (SD: 0.4), in
Guilin. No missed cases were reported
in Yulin. After adjusting for an average
underreporting rate of 3.5%, the annual
incidence rate of enteric fever in 2004 in
Guangxi province was 10.5 per 100 000.

Enteric fever outbreaks

A total of 61 enteric fever outbreaks
occurred in Guangxi between 1994
and 2004, resulting in 7455 culture-
confirmed cases, equivalent to 15% of
all reported cases in that 11-year period.
Of the 61 outbreaks, 49 (80%) were
caused by SPA, 12 (20%) by S. #yphi, and
2 by both SPA and S. zyphi. In terms of
location, 72% of the outbreaks (44/61)
occurred in hyper-endemic regions (Baise,
Guilin and Hechi), 23% (14/61) in
intermediate-endemic regions (Hezhou,
Laibin, Liuzhou and Nanning) and 5%
(3/61) in low-endemic regions (Guigang
and Yulin). No outbreaks were reported
from Beihai, Chongzou, Fangchenggang,
Qinzhou and Wuzhou. Schools - includ-
ing elementary schools, middle schools
and colleges — accounted for 62% (38/61)
of all outbreaks, 77% (47/61) of which
were associated with an unsafe water
supply. Of the 7455 Salmonella isolates,
4481 (60%) were identified as SPA (data
not shown, available from corresponding
author). No outbreaks caused by S. para-
typhi B or C were reported during the
study period.

Salmonella paratyphi A

Until 1999, S. #yphi was the only Sal-
monella spp. isolated from sporadic
cases of enteric fever in Guangxi province.
Data from laboratory-based surveillance
showed that SPA was first isolated in
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Fig. 2. Estimated Salmonella typhi and Salmonella paratyphi A incidence with cumulative
Vi polysaccharide immunization coverage in Guangxi province, China, 1994-2004

20] —100
- S Typhi s
. 18 —o— S. paratyphi A A %0 E
8 16+ -4- Coverage AT ~80 2
e ’ =3
8 144 L70 o
S 1=
8 12| -0 =
< =
8 10 50 5
g S
g o 40 8
;=] g
§ 6 —30 8
[-+]
g2 4] 20 E
Z 8
5| 10 8
=
LI 0

1994

T e T h 1 T T T T T T
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Year

Data from China’s Notifiable Infectious Disease Reporting system, laboratory surveillance and outbreak
investigation, Guangxi Centers for Disease Control and Prevention, Guangxi, China.

Guangxi province in 1999, when it ac-
counted for 86% of all culture-confirmed
enteric fever cases. The proportion of
enteric fever episodes associated with
SPA increased to 94% in 2000 and
peaked at 96% in 2001 and 2003 (data
not shown, available from corresponding
author). On average, SPA accounted for
80% of culture-confirmed enteric fever
cases between 1994 and 2004 in Guangxi
province. S. paratyphi B and C were not
detected by the laboratory-based surveil-
lance system during that period.

Species-specific incidence

The enteric fever cases reported for each
year by the NIDR system were classi-
fied as caused by cither S. #yphi or SPA
(Fig. 2). The classification was based on
the annual number of outbreak-related
cases caused by S. #yphi and SPA from
outbreak investigations, and the annual
proportions caused by S. zyphi and SPA
from laboratory-based surveillance. The
incidence rate of S. #yphi in the province
declined from 11.9 per 100000 in 1996
to 0.6 per 100000 in 2004. No similar
decline in cases caused by SPA was ob-
served since SPA was first detected in the
province in 1998.

Antimicrobial resistance
A high proportion of S. #yphi isolates are

now resistant to cotrimoxazole, whereas
most SPA isolates are still susceptible (Ta-
ble 2). In contrast, most SPA isolates are
now resistant to nalidixic acid, whereas
most S. typhi isolates are still susceptible.
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Most isolates of both Salmonella spp. re-
main susceptible to chloramphenicol, but
some isolates of S. £yphi are now resistant
to norfloxacin, while resistance has yet
to emerge in SPA isolates. S. zyphi and
SPA isolates remain susceptible to cipro-
floxacin. We found similar antimicrobial
susceptibility patterns for isolates of the
two species obtained during enteric fever
outbreaks and in sporadic cases (Table 2).

For S. typhi isolates, the most com-
mon cross-resistance was found between
cotrimoxazole and nalidixic acid (12%,
4/33), cotrimoxazole and norfloxacin
(7%, 9/122), cotrimoxazole and nalidixic
acid (11%, 19/177), and cotrimoxazole
and ampicillin (5%, 11/232).

Discussion

Although the incidence of enteric fever is
decreasing in China as a whole, fluctua-
tions in disease incidence were observed
in Guangxi province, where annual inci-
dence rates ranged from 6.5 to 13.5 per
100 000. Enteric fever seemed to peak in
a cyclical fashion in Guangxi province,
and sporadic cases and cases related to
outbreaks caused considerable morbidity
but little mortality.

In Guangxi province, enteric fever
occurred most frequently in young people
during the summer and autumn, with no
change in pattern over the study period.
Within the province the annual incidence
of enteric fever varied considerably by
region and was highest in its northern
parts, where the province’s karst terrain
is distributed. For example, Guilin city
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had a substantially higher incidence of
enteric fever than the central and south-
ern prefectures; 54% of all reported
enteric fever cases in Guangxi province
over the study period were in Guilin city,
more than likely as a result of an unsafe
drinking water supply. In rural areas and
boarding schools, the cool groundwater
collected from wells is widely used for
drinking without being boiled. Shallow
aquifers are more vulnerable to ground-
water contamination in karst areas than
in other geologic terrains. Dye traces have
shown that septic tank effluent can travel
through the thin soil layer into an aquifer
and then to a spring within a few hours.”
Surveys of drinking water in Guangxi
province indicated that only 18% of wells
in rural areas and 27% of wells in board-
ing schools produced safe drinking water,
and that bacteria were the main microbial
contaminants.'®"” Correspondingly, out-
breaks of waterborne disease occurred
more frequently in Guangxi province
than in China overall.” In Guilin city,
91% of outbreaks were attributed to
contaminated drinking water."”

No outbreaks due to SPA were
reported until 1998, three years after Vi
polysaccharide typhoid fever vaccine was
introduced in the province.*”**" Since
1998, more than 80% of enteric fever out-
breaks have been caused by SPA. The larg-
est one (495 episodes), which occurred
in 2004 in Luocheng county, was caused
by a contaminated water supply system.
Results from laboratory-based surveil-
lance also indicate that the ratio of SPA
to S. typhi cases has increased and that
SPA has been the predominant cause of
enteric fever in Guangxi since 1999.52"%
A significant decline in typhoid fever
incidence was observed between 1998
and 1999, a period during which the
cumulative coverage of Vi polysaccha-
ride vaccination increased from 38% to
76% in the hyper-endemic regions of
Guangxi.”! The routinely collected data
used for this review suggests that the use
of Vi polysaccharide vaccine resulted in
a marked decline in typhoid fever, which
coincided with a subtle increase in fever
episodes caused by SPA. This could be a
chance coincidence, since the emergence
of SPA was also reported in south Asian
countries (e.g. India, Nepal and Pakistan)
where typhoid fever vaccine had not yet
been introduced or coverage was low.”**
Data collected in other endemic areas will
be helpful in investigating the emergence
of SPA following the successful control
of typhoid fever through immunization.
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Cefotaxime

0.4

4

99.5 0.3

99.0

Chloramphenicol
Ciprofloxacin

587
875
594
1033

99.5

584
612

587
875
594
1033

98.7

24.9

218
491

14.7
92.9

34
370

69.9

81.0

188

Cotrimoxazole
Nalidixic acid
Norfloxacin

82.7

16.0

95
1027

5.8
97.7

23
334

0.1

1

0.3

99.4

Research
Enteric fever in Guangxi, China

In 1990, China’s national health au-
thority recommended chloramphenicol,
cotrimoxazole and penicillin as first-line
antibiotics for the treatment of enteric
fever.” By 1996, it had switched to rec-
ommending fluoroquinolones, such as
ciprofloxacin and norfloxacin, as first-
line drugs.” The use of fluoroquinolone
antibiotics in rural village clinics and
township hospitals is more liberal than
in urban centres, where strict prescription
practices are now enforced. Cephalospo-
rins, penicillins and sulfanilamide were
reported as the most commonly used
antibiotics in rural Guangxi province.”
A large proportion of S. #yphi isolates are
no longer susceptible to cotrimoxazole,
and a high percentage of SPA isolates are
resistant to nalidixic acid, which is used
as a marker for reduced susceptibility to
fluoroquinolones.*=*! The susceptibility
of SPA to ciprofloxacin, norfloxacin and
cefotaxime, and of § #yphi to norfloxacin,
is decreasing. The emergence of S. typhi
and SPA strains resistant to multiple
antimicrobials is worrisome because it
complicates the treatment of enteric fe-
ver. Surprisingly, both S. zyphi and SPA
isolates were still susceptible to chloram-
phenicol, which was introduced for the
treatment of typhoid fever in 1948.

Our study had several limitations.
Reported data rely in part on clinical
diagnosis (i.e. clinical symptoms and
signs and blood cell count), and this has
low sensitivity and specificity. However,
some studies have suggested that in en-
demic areas a clinical diagnosis can have
good predictive value for typhoid and
paratyphoid fever.””** Also, conventional
culture methods detect only about 40% of
typhoid and paratyphoid fever cases.”
Common factors impairing the growth of
the bacteria in culture include a low bacte-
rial load and too small a blood specimen
volume, prior use of antibiotics, and a high
concentration of agglutinating antibodies
against O and H antigens in the blood.”
Therefore, misdiagnosis due to the poor
sensitivity of conventional culture meth-
ods might result in an underestimation
of the true disease burden. Furthermore,
underreporting could also result in an
underestimated disease burden, although
the overall underreporting rate of enteric
fever from surveys conducted between
1998 and 2004 was only 3.5%.

Enteric fever occurs more frequently
in the karst terrain and coastal areas of
China. In karst terrain, the disease is
caught primarily by drinking contami-
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nated water; in the coastal region, by con-
suminguncooked seafood.*'”*" Almost all
karst terrain in China is found in the prov-
inces of Guangxi, Guizhou and Yunnan.
Enteric fever has declined dramatically in
China over recent decades owing to rapid
economic development, improvements
in water supply and the introduction of
the Vi polysaccharide vaccine. However,
owing to a poorly developed economy
in Guangxi, Guizhou and Yunnan, and
to lifestyle changes in Zhejiang, a high
burden of enteric fever could still be
found in these provinces in 2004.” In 77
outbreaks of enteric fever reported in
China between 2004 and 2007, the aver-
age attack rate was 76 per 100 000. Of
the 77 outbreaks, 53% were waterborne
and 23% foodborne; 59 (77%) of them

occurred in the provinces of Guangxi,

Guizhou, Yunnan and Zhejiang.”® As in
Guangxi, SPA emerged in the provinces of
Guizhou, Yunnan and Zhejiangat the end
of the 1990s and became the predomi-
nant species in these provinces.®'%4
Currently, there is no vaccine for SPA;
therefore, improving the water supply and
food sanitation is critical. A campaign to
accelerate the implementation of a safe
water supply started in hyper-endemic
regions of Guangxi province in 2006.

Conclusion

Guangxi province continues to have a
considerable enteric fever burden, espe-
cially in hyper-epidemic prefectures, such
as Guilin city. Since the introduction of
Vi polysaccharide vaccine, SPA has be-

come the predominant cause of enteric

Bai-Qing Dong et al.

fever in the province. As antimicrobial
resistance to first- and second-line drugs
for the treatment of enteric fever emerges,
a bivalent vaccine that protects against
both SPA and S. #yphi is desirable for
controlling the burden of enteric fever in
the short- and medium-term in epidemic
areas. Long-term control and prevention
will require improvements in water supply
and sanitation systems. [l
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Résumeé

Tendances et fardeau du choléra dans la province du Guangxi en Chine, 1994-2004

Objectif Déterminer le fardeau que représente la fievre typhoide
au travers des tendances de morbidité et de mortalité, des especes
bactériennes et de la résistance antimicrobienne dans le Guangxi, une
province subtropicale cotiere du sud de la Chine présentant un fardeau
anormalement important de fievre typhoide.

Méthodes Les données de morbidité et de mortalité causées par la
fievre typhoide entre 1994 et 2004 ont été obtenues auprés du Centre
de controle et de prévention des maladies du Guangxi. La surveillance
en laboratoire et les enquétes sur les résurgences ont été intégrées
aux rapports des maladies infectieuses & déclaration obligatoire pour
permetire d’estimer I'incidence spécifique d’espéces bactériennes de la
fievre typhaide. Afin de compenser les sous-déclarations, les données du
sondage ont été recueillies auprés de trois préfectures caractéristiques
des régions hyper, modérément et faiblement endémiques de la province
du Guangxi.
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Résultats Dans la province du Guangxi, le taux d’incidence de la figvre
typhoide a varié au cours de la période d’étude, avec un pic de 13,5 cas
par 100 000 habitants en 1995 et un minimum de 6,5 en 2003. La
maladie est frequemment survenue pendant les mois d’été et d’automne,
et dans la tranche d’age 10-49 ans. L'incidence de la fievre typhoide a
varié de région en région dans la province du Guangxi. Pendant la période
de 11 ans couverte par I'étude, 61 résurgences de fievre typhoide ont
été rapportées, et I'agent causatif prédominant dans la province était
Salmonella paratyphi A (SPA).

Conclusion De futures études devraient fournir une meilleure
compréhension de la raison de la variabilité épidémiologique de la
figvre typhoide dans la province du Guangxi. Etant donné I"apparition de
résistance aux premiere et deuxieme lignes de traitements antimicrobiens
de la fievre typhaide, un vaccin bivalent contre SPA et S. typhifaciliterait
le contrble de la maladie.
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Resumen

Tendencias y carga de la fiebre tifoidea en la provincia de Guangxi, China, entre 1994 y 2004

Objetivos Determinar la carga de fiebre tifoidea mediante las tendencias
de morbilidad y mortalidad, las especies bacterianas y la resistencia a los
antibiéticos en Guangxi, una provincia costera y subtropical del Sur de
China, con una carga de fiebre tifoidea desproporcionalmente elevada.
Métodos Los datos sobre morbilidad y mortalidad causadas por la
fiebre tifoidea entre 1994 y 2004 se recogieron en el Centro de control
y prevencion de enfermedades de Guangxi. Con el fin de estimar la
incidencia especifica de la fiebre tifoidea para cada una de las especies
bacterianas se incorporaron informes de enfermedades infecciosas de
declaracion obligatoria a la vigilancia basada en pruebas analiticas y las
investigaciones de los brotes epidémicos. Para el ajuste de los subregistros
se recopilaron los datos del estudio procedentes de tres prefecturas
representantes de las regiones hiperendémicas, mesoendémicas e
hipoendémicas de la provincia de Guangxi.

Resultados La tasa de incidencia de la fiebre tifoidea en la provincia
de Guangxi varid a lo largo del estudio, registrando un pico méaximo de
13,5 casos por cada 100 000 habitantes en 1995 y un minimo de 6,5
en 2003. La enfermedad tuvo una mayor incidencia durante los meses
de verano y otofio, asi como en el grupo de edad comprendido entre 10y
49 afos. La incidencia de la fiebre tifoidea vari6 segun las regiones dentro
de la misma provincia de Guangxi. Durante los 11 afios que dur¢ el estudio
se declararon 61 brotes epidémicos de figbre tifoidea, siendo la Salmonella
paratyphi A (SPA) el agente causal predominante en la provincia.
Conclusion Los estudios prospectivos pueden ayudar a comprender mejor
la causa de los datos epidemioldgicos cambiantes de la fiebre tifoidea
en la provincia de Guangxi. Una vacuna bivalente contra SPA'y S. fyphi
facilitaria el control de la enfermedad, teniendo en cuenta la aparicion
de resistencias a los antibidticos de primera y segunda linea para el
tratamiento de la fiebre tifoidea.
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