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Abstract

Aims: To determine the carrier rate of typhoid and pariatyd organisms in Enugu

community.

Placeand

duration of study: The project was carried in Enugu Urban in Southtdétas

part of Nigeria. Those enrolled in the sttitht lasted for one year
are students, traders and civil servants.

Methodology: Ninety six apparently healthy adults without any compkgicbmprising

of forty eight males and forty eight females weeéested for the study.
Blood, urine and stool samples were collected fedinn the study group.
The samples were subjected to standard bacteralogulture for enteric
organisms at the Medical Microbiology Laboratory Ohiversity of
Nigeria Teaching Hospital, Enugu.

Results: Salmonella typhi was isolated from the stool of two (2.08%) of damdidates
while S. paratyphi was recovered from the stool of another individdad4%) of
the study group. No candidate gave Widal titeater than 40 t® agglutinin
which is statistically significant gava F value 597.7, P value <0.0001). Only
Two Candidates positive ®typhi culturegave titre of 160 tdH' antigen, also

Statistically significant (Anova Flua 1195, P value <0.0001).

Conclusion: Typhoid carrier rate in Enugu Community is 2.1% helhat of paratyphoid



is 1.0%. From the study fersaee more likely to be typhoid carriers in

Enugu.
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I ntroduction

Infection with Salmonella organisms remain a wavide problem. Salmonella

typhi is a serious source of illness primarily in theveleping world, with over 12.5
million cases estimated outside China in 1980 [$hImonellosis is generally acquired
through contaminated food and water, although comsgamination occur in hospitals
and institutions [2]. Nearly 50% of determined lwetks are caused by poultry and
poultry products. Typhoid fever remains an impoirgaublic health problem with more
than half million deaths occurring throughout tleveloping world [3]. In Nigeria, up to
30 percent of the patients admitted may die frora thfection [3]. A factor of
epidemiologic importance is the asymptomatic hurcamier state (chronic carrier and
temporary excreter), which exist for the agents tgbhoidal and non-typhoidal
salmonellosis.[4] Approximately, 3 % of personteated withStyphi and 0.1% of those
infected with non-typhoidal salmonellae become olocarriers which can last from
many weeks to years. In chronic typhoid carriemstsistent carriage of very large
numbers of organisms is usual-°@® organisms/g of faeces. [5] Children rarely
become chronic typhoid carriérs The chronic carrier state is defined as docusetent
excretion ofStyphi in stool or urine for a year or more [5]. Abouteothird of the
chronic carriers give no history consistent witphgid fever and the incidence is higher
in older patients and more in women. [6] Underlyinilary or urinary tract diseases,
especially with stone formation, increase the pbdltg of the chronic enteric or urinary
carrier states in patients with typhoid fever [9h Nigeria typhoid fever patients are
diagnosed on the basis of clinical symptoms anthgles Widal test [7]. Bacteriologic
culture is seldom done. Vi (capsuler antigensSofyphi) agglutinins are found in the
serum of some 85% of chronic carriers at a titr® @fr more. [8] The measurement of

antibodies to Vi by haemagglutination test and &% Eenzyme immunosobent assay)



can detect chroni&typhi carriers if bacteriologic culture cannot be doBg accines
against typhoid are available the parenteral vsulgy polysaccharide and the oral live
whole-cellSalmonella typhi 21a vaccine that provide similar levels of pratact[9] The
response to Ty21a vaccine was found to imitateithaatural infection. [10] Worldwide,
non-typhoid salmonella (NTS) create a huge pubdialth concern with155,000 deaths
and over 90 million cases annualfyThey are known for their emerging antimicrobial
resistance and there are no vaccines against tfiam.21a vaccine elicite a higher
immune response cross-reactive with several NT&nstrand is at the forefront as a
surrogate vaccine [11]. There is little report gphoid carrier rate in Enugu Nigeria.

This study aims to determine the carrier rate is tommunity.

Materialsand Methods

Ninety-six apparently healthy adults (48 males &&dfemales) without any
complaints during the period of study, were sekedte the study. In the group were
traders, students and civil servants in Enugu. o@&lourine and stool samples were
collected from the candidates. Stool and urinecispens were inoculated onto
appropriate bacteriologic agars (MacConkey and Peloalate agars) before and after
enrichment in selenit-F broth (1gm or 1ml of stoo§ubcultures of stool and urine were
plated onto MacConkey and Deoxycholate agars. dJeamples were additionally
inoculated on Cystein Lactose Electrolyte Defici®@LED) agar. The resulting suspect
colonies were examined for salmonella by standaethads [12]. Widal agglutination
tests were done on the sera resulting from thedog@mples. The procedure used was
the standard tube dilution method of Freter [13jhwsalmonella antigens prepared by

Gama Biological.

Results
All the 96 candidates were screened for typhoidl aher enteric fever
organisms. Salmonella typhi was isolated from the stool of two (2.08%) of the

candidates, whiles. paratyphi C was recovered from the stool of another individual



(1.04%) of the study grouptdble 1). With regards to Widal test, none of thgave a

titre greater than 40 for ‘0’ agglutinin which igsstically significant (Anova test F value
597.7, P value <0.0001). The two from wh@&rtyphi was recovered, gave titre of 160
against ‘H’ antigen also statistically significa#tnova F value 1195, P value <0.0001)
see (table 2). The two typhoid isolates came ffemales while the paratyphi organism
came from a male. Repeat stool cultures from hiheet culture positive individuals gave

similar results after a period of six and twelventis, confirming that they are carriers.

Discussion

From the results typhoid organisms were recovéwed three apparently healthy
individuals, even on repeat cultures. The studygrwere considered healthy since they
gave no complaints. The rate of 2.1 percent shbeldonsidered the typhoid carrier rate
in Enugu. Also 1.0 percent should be taken apénatyphi salmonella carrier rate.

Typhoid, an illness caused I§almonella enteric serovar typhi is common
worldwide; it is transmitted by the ingestion obtbor water contaminated with faeces
from an infected person [4]. When untreated tygHewver persists for three weeks to a
month [14]. Azithromycin and fluoroquinolone aretibiotics suggested for treatment.
[14] Death occurs in between 10% and 47% of urgckaiases [15].A person may
become an asymptomatic carrier of typhoid feveffesing no symptoms, but capable of
infecting others. Approximately 5% of people whamtract typhoid continue to carry the
causative organism after they recover (like Marylidatyphod Mary) [16]. With a
global estimate of 16-33 million cases annuallyitasg in half a million deaths, typhoid
is identified as a serious public health problefrb][Some patients come to the clinic
with typhoid “certificates” as evidenced by theirepious positive laboratory Widal
results. [7] This can contribute to over diagnadisyphoid. [7] Due to improved surgery
and supportive care in some countries, median &Gatsdity rate (CFR) for typhoid
perforation (TP) declined from over 50% in 1960stogle digits in the last decade but
West Africa lags behind at 16%. [17] There is mouptevidence of the association

between hepatobilliary cancer and typhoid carrtates [18,19]. Though some regard



Kathmandu, Nepal as the enteric fever capital efworld [20], the global burden of
typhoid fever is not in doubt. [21] Public healifhueation campaigns encouraging people
to wash their hands after defecating and beforedlivan food are an important
component in controlling spread of the disease.t©@bwof carriers can be further done
through encouraging them to submit to chemotherapy be considered for
cholecystectomy. [19] It is recommended that heaittihorities should keep a register of
typhoid and paratyphoid carriers. The carriers @@wes should be kept under
“surveillance” by local health officers who shoutshsure that the sewage from their
dwellings is safely disposed of, give them appmateriinstructions in personal hygiene
and encourage them not to take employment in foosater industry. However workers
in the food or water industry should be individyakamined bacteriologically or culture
of sewage effluent of large food factories can teedas an alternative to the examination
of individual faecal specimen. [21] Chlorination dfinking water, adequate treatment
and vaccination against the disease has led toali@hecreases in the transmission of
typhoid fever in the U.S [22]. Both paratyphi A aBdhave no vaccine in clinical use
though contentiously Ty 2la-vaccine have been sigdeand there is a growing
problem of antibiotic resistance among the strdi3] Strains ofSalmonella enteric sub

sp enteric are amongst the most commonly identifie@sive bacterial pathogens in
resource-poor settings, and cause significant nityrtgparticularly in children. But
neither of the two available vaccines can be usedfants. Interestingly, Vi conjugate
vaccines should offer children excellent protecfimm typhoid. [24]

There is evidence that Ty2la vaccine may have @ussctive efficacy against
numerous non typhoid&almonella enteritidis and typhimurium. [9] Greater effort must
be placed on the development of next generatiopines to address the disease burden
resulting from typhi, paratyphi A and non typhoidadlmonella NTS infectious. [25]
Policy-makers therefore should introduce preventimgerventions against typhoid,

including vaccination. [26]



Conclusion

Typhoid carrier rate in Enugu is taken as 2.1% evthit of paratyphoid
salmonella carrier rate is 1.0 percent. From thdystemales with a raised wida titre160
and above to ‘H’ antigen are more likely to be tyhcarriers in Enugu. Provision of
potable water, proper treatment and vaccinatiomlshower the typhoid carrier rate in

the community.

References

1. Edelman R; Levine M.M. Summary of an internagilorworkshop on typhoid fever.
Rev. Infect Dis 1986; 8: (3) 329 — 349.

2. Hook E. W Salmonella species (including typhenker). In Mandell G. L, Douglas
R.G, Jnr Bennett J. E ed&.inciples and Practice of infectious diseases. Churchill
Livingstone 1990; 1700-1716.

3. Olubuyide 1.0. Typhoid fever in the tropiBsst Grad Doctor Africa 1992; 14: 37 - 41

4. Giannella R.A. IMedical Microbiology. Baron S. edit'3 ed. Churchill Livingstone
New York 1991: 317 — 325.

5. Mandel G.L, Douglas R.G, Benneth J&.nciples and Practice of infectious diseases
3% ed. Churchill Livingstone New York 1990. 1700 -167

6. Ferreccio C, Levine M, Astroza L, Berrios G, &oV, Misraji A, Petaur C. [The
detection of chronic Salmonella typhi carriersragtical method applied to food
handlers] Rev Med Chil 1990; 118: 33 — 37.



7. Onuigbho M.A.C. Diagnosis of typhoid fever in Miga: Misuse of the Widal test.
Trans Roy. Soc. Trop Med Hyg. 1990; 84: (1) 129 - 131.

8. Engleberg N.C., Barrett T.H, Fisher H., PoBerHurtado E., Highes J.M.
Identification of a carrier using vi enzyme linkimmunosorbent assay serology in an
outbreak of typhoid fever on an Indian reservatl@iin Microbiol 1983: 18 (6) 1320
—1322.

9. Kantele A, Pakkanem SH, Siitonen A, KarttunerkKBntele JM. Live oral typhoid
vaccine Salmonella typhi Ty21a — a surrogate vacagainst nontyphoid
Salmonella? Vaccine. 2012; 30: (50) 7238 — 45.

10. Kantele A, Parkkanen SH, Karttunem R, Kant®le Head —to-head comparison of
humoral immune responses to vacapsular polysacshand Salmonella Typhi
Ty21a typhoid vaccines — a randomized trial. Plog. 2013, 8(4): e60583.

11. Pakkannen SH, Kantele JM, Herzog C, Kantel€ss-reactive immune response
elicited by parenteral Vi polysaccharide typhoidcaiae against non-typhoid
Salmonellae. Vaccine, 2014; 32(5) 5444-51.

12. Hawkey P.M. and Lewis D.Aledical bacteriology, a practical approach 1* ed.
Oxford University Press 1989; 21 — 42.

13. Freter R. Agglutination titration (Widal) fdne diagnosis of enteric fever and other
enterobacterial infectiondn Manual of Clinical Immunology Rose N. and friedman
H. (Editors). Washington D.C. 1976 American Socier Microbiology.

14. Dutta P, Mitrall, Dtta S, Mitra U, Dutta S, D&, Chatterjee MK, Bhattacharya SK,
Ceftriaxone therapy in ciprofloxacin treatmentdiad typhoid fever in children.
Indian J. Med. Res 2001; Jun, 113: 210 -213.



15. Effa E.E, Bukirwa H. arithromycin for treatingcomplicated typhoid and
paratyphoid fever (enteric fevefjochrane Data base of systematic Reviews, 2008;
Oct. 8: (4) CD006083

16. Saphir, W., Baer, W.H., and Plotke, F. The ToygtCarrier ProblemJ.A.M.A1942;
118; (13) 964

17. Ukwenya AY, Ahmed A, Garba ES. Progress in rgangent of typhoid perforation.
Ann Afr Med, 2011; 10: (4:) 259 -65.

18. Welton J C, Marr J S, Friedman S M. Associabietween hepatobiliary cancer and
typhoid carrier state. Lancet 1979; 1: (8120) 791 —

19. Khatri N S, Maskey P, Pondel S, Jaiswal V Ktkeg A, Koirala S, Shakya N,
Agrawal K, Arjyal A, Basnyat B. Gallbladder carreagf Salmonella paratyphi A
may be an important factor in the increasing ineateof this infection in South Asia.
Ann Intern Med 2009; 150: 567 — 569.

20. Karkey A, Aryjal A, Basynyat B, Baker S Kathndan Nepal; Still an enteric fever
capital of the world. JIDC. 2008; 2: 461 — 465.

21. Crump J A, Luby S P, Mintz E D. The global emdf typhoid fever. Bull World
Health Organ. 2004, 82: (5) 346 — 353.

22. “Typhoid vaccines: WHO position papewWkly Epidemiol. Rec. 2008 83 (6): 49 —
59.

23. Parkkanen SH, Kantele JM, Kantele A. Crosstieagut-directed immune response
against Salmonella entericaserovar paratyphi ARidtyphoid fever and after oral
Ty21a typhoid vaccination. Vaccine, 2012; 30(424 % — 53.



24. MacGregoAC, Waddinton CS, Polland AJ. Prospects for preventiocSalmonella
Infection in children through vaccination Curr Opiiect Dis, 2013; 26: (3) 254 —
62.

25. Martin LB. Vaccines for typhoid fever and otlsalmonellases. Curr opin infect Dis,
2012, 25: (5) 489 — 99.

26. R Leon Ochiai, Camilo J Acosta, M Carolina Daaro-Holliday, Dong Baiqing,
Sujit K Bhattacharya, Magdarina D Agtini, Zulfigagk Bhutta, Do Gia Canh,
Mohammad Ali, Seonghye Shin, John Wain, Anne-LaBege, M John Albert,
Jeremy Farrar, Remon Abu-Elyazeed, Tikki Pang, @i Galindo, Lorenz von
Seidlein, John D Clemens, A study of typhoid fewefive Asian countries: disease
burden and implications for control. Bull World HigaOrganization 2008, 86 (4);
260 — 268.

TABLE 1 Isolation rate, age range and sex distributiiotine individuals culture

positive for enteric fever organisms(%)

Sex S typhi S paratyhi C ~ Age

Male 0(0) 1(1.04) 27
Female 2(2.08) 0 (0) 30-32




TABLE 2

Widal Test for (96) Healthy Normal I ndividuals

ANTIGENS Titre
<20 20 | 40 | 80 | 160 | 320 | 640

‘o’ {DO (S. Typhi) %6 |0 | O 0 |0 0 |0
Antigen | {aO S. paratyphiA |9 |0 | O 0 [0 0|0
{bO S. Paratyphi B |86 |2 8 0 0 0 0

{cO S. paratyphi C |86 |3 |7 0 |0 0 0

H’ {DH 87 |7 |0 |0 |2 0] o
Antigen {aH 96 0 0 0 0 0 0
{bH 9%5 |1 |0 |0 |0 |0 o

{cH 9% |1 |0 |0 |0 |0 o




