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ABSTRACT

This study examined the prevalence of Salmonella typhi and aneamia (PCV) among patients
attending university college hospital Ibadan, Oya state, Nigeria. Salmonella typhi causes typhoid
fever which is an endemic disease in the tropic and sub-tropic and has bcco111e a 111ajor public
health problem in developing countries of the world. Two hundred participants were used for the
study. Blood samples were collected from I 00 male anel 100 female patients for this study.
Fi1;dings revealed that 68 % were positive while 32 % were negative among males and 4G% were

positive while 54% were tested negative among females.

•

l

"

l)t'OIJer hygiene and
Based on this fíndilig, adequate and improved saníla\1011. sewage sys em,, -

I e ti
·

t\ anel healthbetter means of isolating the organism from cultc,re should be aclopkc 'Y 1c soc,e,

care delivery sysl_en1.
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CHAPTER ONE

INTRonucnoN
!rt 2009, over 40,000 cases of<;

1
' a manei/a (13 6

. .

. cases per 100 00 .

Centers tor Disease Control and p. .

' O peisons) were repo1ted to lhe
1event1on

(CDC) by
t. d

public health laboratories across thenation, represen 111g a ecrease r , ,0

dj)prox1rnately ¡

·o) 1/o li'om the previous year, but a ,1 .2%
increase since 1996. Overall ti

.
.

, ie
111c1dence of Salmonella in the United States has not

significantly changed since 1996 (Philip, 2000 ,

.

. .). On!> a small proportion of all Salmonella
infections are diagnosed and re¡Jorted t

1

,
1

0 iea th departments. ll is estimated that for every
reported case, there are approximatelv <8 6 j' .

. . .

·
·' · 1 une iagnosecl 111tcct1011s. The CDC estimates that I A

million cases, 15,000 hospit?lizations ·ind 400 ¡ ti·: ?
e ea 1s are Cüusecl by Solnwnello infections in the

U.S. every year (\VHO, 2008).

Salmonella can be grouped into more Lhan 2,400 se1·otypes, lhe two most com111017 scrntypcs ¡11

the U.S. are S. Typhimurium and S. Enteriticlis. S. Typhi, lhe serntypc time causes typhoid r·ncr.

is uncommon in the U.S. (Jegathesrn1, 1984). But, globnl!y, typhoicl fever continues to ben

significant problem, with an estimated 12-33 million cases occurring annually. Moreover,

.
·

I

. .

¡ igh death-rate. especially whcn caused by strnins 01·
outbreaks in developmg countnes iavc a 1 · ·

.
.

. 'h' t'c treatment (l'hiltp. 2000).
the bacterium that are resistant to a11t1 1o 1

'

·

II ¡ ·¡ihi is an endemic disease iii the· tropic and
T

. . .
, ,ct by Sal rnonc a Y

·
· '

Ypho1d fever ( en ten e fe vet) c<1use

.

·I

. l ['Ill in developing cou11tries 01· lhe world
·

. iubl1c healt 1 P1º 1 e

sub-tropic and has become a maJ01 J

. . . . .

O ººO The annual 111c1dc11ce oi typhoid 1s

per l O
,

·

.

h
.• ·

¡
cc o 1· 540

Wit an estimated annual 111c1c en ,

esf .

. . cases worldwide (WHO, 2008).

1matedto be about 17 mil hon "

.

d sticated animals and humans. Some
.

I

.. t ofwdd and orne.
Sa/

·

•

¡

·

test1na uac
,monel/a are found 1n t 1e !1l

,
. only found in humans. f-or ease

.

d S Paratyph1 ai e

8 (,' Typh1 an ·

.
.

erotypes of Salmonella, such as L •

• two broad categories: typhmclal,
S /mone//ae into

of. ful to group
a

t
• discussion, it is generally use

.



¡?''1tt..
f ,,wli1?h

includes $, Typhi and s p

t •.

•··...

.

aratyphi a d

T¡

;'fyphoid
and paratyphoid fevers • .

.

' n

non-typhoida\, which includes all ti . .

· aie infect'
o 1e1 se1otypcs.

. .

ions caused b ,- b
.

fâeces
to mgesllon. Clean water hy

.

) actena, which are transmitted from
, g1ene and good .

.

I
'd (Ph']'

san1tat1on p.
paratyp

101 1 1p, 2000). Cont· .

ievent the spread of typhoid and
,tmmated wt .

a er is one of ti

disease (WHO, 2008). Typiloid .

ic palbways of transmission of the
<tnd paratyphoid .

levers are caus d b h

iyphi and Salmonella paraty¡?h. . .

' e Y t e bacteria Solmone/la

1, 1

espect1vely.

Anemia makes important cont ·'b
.

11 ut1ons to disease burcien in most low- and 111icklle-incomc

countries. The burden of ancm· .
.

' ta I emarns highest
·

111 Sub-Saharan Africa, with Nigeria also

heavily affected. The nlob·il 'rne· i

.

z:i
' ? llJa prtvalence in 20 ¡ o was 32.9%, resulting in 68.4 million

years lived with disability (Yl D) Tl " I.·.
.

·
"

·
· le i?su t, emplrns,ze lhe imponant contributio11 made by

anemia to the overall global burde11 of disease ", 11'1 s\1011\clu .,__ help focus att?ntinn anel resout·ccs

f
toward this problem (Kassebaum el al., 2014)

¡.

Anemia makes imponant contributions to disease burden in most \ow- and middle-income

l

t
countries. The burden of anemia remains highest in sub-Saharan Alhea, with South A,ia also

[. heavily affected. Several pr;vious efforts have summurized the global prevalence ,md impact of

anemia. ln 1985, the World J-Icalth Organization (WHO) estimated that about 30% of the world

population was anemic (World Jlcalth o,·ganiz.ation, 2008). In 1992, the WHO estimated that

37% of all women were anemic. Kassebaum cl al (2014) have l'Llrthercd these analyses to provide

I

" n11,·J e¡Jicicmiolo?y
oi· anemia, its impact, on global hc,i\th.

detailed estimates of the preva en?e " ~

l
. id ,ex and compared 1l1esc between 1990 and 2010.

and its key determinants, stratified 1Y age ai ~ · ''

p. .
, ,. d b , Salmonella typhi in Nigeria in the contemporary timé has

icvalence of typhoid lever c,rnse )

to the entire Nigerian society especially among

_
become one issue that cast a gloomy Sirndow

caused by the bacteria Sa\monella typhi and

.

,_ adults. Typhoid and paratyphoid
fevers are

:•:- .
.

(
teric fever) caused by Salmonella typhi is

il=
S

Typhoid
fevet en

,¡¡
almoneila paratyphi, respectively.

·? 2



.. ·ind¢?ic disease in the tropic•Iff .

.
•

.
.

.

.
and

sub-tropic
.

.
.

. . and has bee
developing

countnes of the World With
orne a major public health .

bl
.

an estiina
, pio cm 111

.

'd f .

ted annual
i1 'ct

nnual
met ence o typhoid is est·

ic1 ence of 540 per I 00 000 Tl ,

a 1111ated to 6 .

,
. 1e

e about 17 mill'
It is often encountered in tropical co .

ion cases worldwide (WHO, 2008).
untnes incluct· .

Ing Nigeria ¡

Sources
of morbidities and 1110 ·t 1•

.

' w iere they constitute serious
1 a lt1es (li 1le ,we et al.. 200 .

.
.

tributions to disease burl •

· S). Anemia makes 11nportanlcon Len 111 most low- d ..

. .

an
1111ud]e,i11co1ne Cütl11lt·'1es. The bu1·de11 of anemia

rem?ins highest 111 sub-Saharan At·-· .
.

l1ca, with Nigeria also hca\,I, ¡·e
. .

e I) a 1ccted. To this encl nnd
judging

from the problems outlined ear]i,- 11._. . .l'l, 11s iesearch ai ,_

·

_. .
' ms ,H

111vest1gat111g the prcv<.ilcnce of
Salmonella typhi and Aneamia amonn p·¡¡', 1

.
. :b ' len

5 111 universttY college hospital lln1da11, Uyo state,

Nigeria.

1.2. Aims and Objectives of the study

The objective of this study is to investigate the prevalence of Salmonella typhi and Anc,unia

among patients in university college hospital lbaclm1, Oyo state, to enlighten them oil ways by

which it could be prevented anel controlled among them and to provide uscfül infornwtioll to the

e.oi leg,, liocn·,tal Ibadan and public health department Oil 11t·cvalrncc of
general public, university ? J'

Salmonella typhi and Aneamia.



CHAPTE]l TWo
z,O LITEllAT

DRER.EVIEW
,salmonella typhi is

Gram-negative b t
.

acena, \i\l
.

h
, 11c are motile

0cc. ur. Capsules are not formed. .

' though non-flagellate variants,fhev a·,·, 'le intestinal pathogens
Salmonella typhi, which causes an .

' which comprises of a species
' entenc fever known as typhoid fever (Philip, 2000). It is

pathogenic
to both man and mammals with associable

inflammatot·y reaction in the intestinal
tract.

Typhoid fever is among the water-l,or , ·

t'

.

· ne 111 ect,ons (Singh and Mcfeters, 1992) characteristic of
environments with poor sanitation •uid ]¡ ,0• .'

) ,,rene. It IS a he?Ith problem that has been associated

with development (Jegathesan 19841 H ,

·

¡·
·

·
.'

1
,

• uman Ill ect1on \'vlth Samonella is mainly by the ornl

route through ingestion of faecal contaminated food and water, unclean lrnnds, flies anel meat

from infected animals. Ty¡::rhoid and paratyphoid germs are passed in the faeces and u,·inc of

infected people. People become infected alter eating food or drinking beverages that haw been

handled by a person who is infected or by drinking waler that has been contaminated by sewage

containing the bacteria. Once the bacteria enter the person's body they multiply :111d SJJl'cml from

ti
· · ·1 bl I t

'" . (WHO 2008). Even alter recovery from typhoid or
ie tnlesltnes, tnto t 1e oms 1 calTl ,

•

d' 'd ¡,(º']]eel carriers, continue lo carry the bacteria. These
paratyphoid, a small number of tn IvI ua s "ª ,

I
The transmission of typhoid and 'parntvphoid 111

people can be a source of infection for ot icrs. ' ,
, · ,

due to contaminated food or water. ln some countries.

less-industriallzed countries may be
.

'tnjJOrtant rnute of infection. Where water
. ninated beds is an r

slielifish taken from sewage-contai
.

. . ,

1
·e is widelv av,11lable, trnnsm1ss1011 1s

.
.

.
.

I
vater piped into the ,om . .

quality 1s high, and chlonnatec '
,

Ji d (WHO 2008) So/111011ella
.

d bv carriers handhng oo '
.

-

tn l'
.

f oc! conta1111nate .

ore tkely to occur via O

. , le the vi or virulence antigen. Phage
[. id m1crocapsu

• typh· h
.

. and glyco IP

'('!;;
1 ave somatic antigens

. Entel ic fever caused by Sa/mo11el/a lyph,
·1- . f the orga111slll-

l,,
-

t1m· .

•r? t stra111s
0

_

,,,rng can distinguish d1 ,eren

ia
4



.5 oj:len encount.t1red in tropical co .· .
I

.

untues
including Ni .·

b'd't' d ·. .
geiia Where they constitute serious sourcesf mor l 1 1es an mortalities (Bo

aver, 1995),
developing countries

(Jbekwe et al., 2008).

It is a m,tjor public health problem in theof the World 't]wi ·

1 an estimated annual incidence of 540 per I 00,000

Salmonella are divided into distinct ser
¡

•

.· 0 ogic gwups (A through E) on the basis of their somatic
o antigens. While all group D oro anis 1

.1
.

.
.

.
.

b • 115, sue 1 as S. lyph¡ possess O antigen 9, about 60 of the
78 oroups D serotypes includino

S' tip'·, I·
I·

·
·

• · ·

0
b • · .• 111 d so Jave O antigen 12 (Hook, 1985). l'hus, 111fccllo11

[ by any of the group D serotypes can produce antiboclies tlrnt can 1·eact with the O antigen usecl in

the Wida! reaction (Olopornia et oi., 2000), Also, since all groups A anel Fl orgrn1is111s possess O

antigen 12, cross-reacLions with O antibody of group D serotype can occur with any of the group

( A and B serotype O antigens. Depending on the relmivc quality ami qurn1tity of antigenicity ufr

f the O antigens 9 anel 12 contained in olher common 11011-typlwidal Sa!monello servf.11H!s, cross-

I I ·0-rn'ilv the diar:nostic spccilicity of thereaction may occur frequently e11oug1 to essen co11s1,1,, 1. , _

¡:_

Wida! agglutination reaction (Olopoenia et al., 2000).

. . ,

.
¡

, re careers Thus, }S.9%, of such apparently healthy personsln endemic areas, most 111cliviclrni s '1
·

[:40 and I :80 for O and 1-1 Salmo11e/lu[. have been detected with normal antibody titres of up lo

f
.. ,11, ,,

I severity oi' infection w'ith Saln1011c/!a.
1999) ·incl the levels ic ec,c, .

antigens (Tanyigna el oi., ·, '

.

.
. ,

.

1 the high prevalence of salmo11ellos1s has
. t·ilily rate is ,e1y ow,

Even though the associable 11101'
,- •

•

.

ch vaccines have been clevclopcd ,1ga1nst
and health impacts. As su ,

? caused major economic

i
1 (Myron el al., 1976),

,. strains of Salomone/ a
. _. logical diagnostic tests relying 011

li
·

1fect1on, SCIO
f Sa/mane a II

Based on the immunology O

II ·shave been developed, notably, lhe
. f salmone os1

ntative evidence o

. .Salmonella antigens as a te
,

.
·

a classic serolog1c reaction that
1989). Agglutinat1011

1s

,.
,. ....O t. et al., ,.,. +· ,..µ&,1•W'd . . test (

u I

•· .¡¿.t •• • .

• H'Nlt:'
1 al agglutmatJon

.

·

?OL f'to .

·

uaau-..tG•.,¡
.

··••&••
5



in clumping of a cell
suspension b

l

.
. y a specific antib d d.antigen. Sue 1 tests have been 'd

O Y, irected against a specific\\ I ely used £ or detection of •b
.

.

producing microorganisms in .

anti odies against various disease-
sellnn for a Ion t'

. .
.

g line (Olopoeniaet al., 2000)
The W 1dal agglutination test d

1

·

, eve oped b \11"Y '' ida! in 1896 t

·

I

·

T
O a1c 111 the diagnosis of tvphoidfever, ut1 1zcs a suspension ofhll

l ?

·

' ec 'almonel/a IJ•phi . . .
.

as dnllgen, to detect typhoid fever in serum
from suspected S typhi-infected p· t'd ients who present with febrile illness. f"he value anel clinical
ap¡Jlication of the Wida! test in de,

1 ,.¡ ,
.

1 e ope, countries I
1·

· ·

· ias e 11111111shecl considerably in recent years
(Washington and l-lcnry, 1991) anel a lar e tllJJ·b,- .. . .

. .g 11 e1 ol dlllige111ca[ly relaied dctcnrnnanls ot hoth

typhoid and non-typhoid Sa/111one/l o· ·. . .,
·

. .
.li igan1sms íllc now recognized (Olopocniae/ al .• 2000).

The Wida! test is a presumptive serological test for Enteric fever or Undulant lever. In case nf

Salmonella infections, it is a demonstration of agglutinating antibodies against antigens o.

somatic and 1-1-flagellar in the blood. Two types of agglutination techniques arc available: the

slide test and the tube test. The slide (est is r;,pid and is used eis a scree11ing procedure. Using

commercially available antigens of S. /yphi, a drop ol"the suspended antigen is acicled lo an equal

·

1

. . ·cd s•·•i·urn /\n inirial positive screening lest requires 1he
amount of previous y p1epR1 " ·

. . ,

·I
¡· I

". fboclv This is clone by adding together eqm1/ rnnounts of
deter111111a(1011 ot the strengl 1 o t 1e an 1

,
·

f the suspected patient. Agglutinalions .:ire

antigen suspension and serially diluted scrum rorn

i visualised as clumps.
,

.
_ , .. uire an adequate light source for proper visualisation,

::j Weakly reactive agglutinatwns 111ª) ieq

? .

.

.

ns are easilv seen. The result of the tests is scored from O lo
• while strongly reactive agglutinatio

'

. .

iii 1 1.
, t'on) 2+ (50% agglut111aU011), 3+ (75%

• .
:

1
+ (25% agg u 111a 1 ,

4+
i e O (no aggluunauon), . .

.
' · .,

II .1 quantilv of scrum that exh1b1ts a 2-,. or
.

)
The sma cs ,

. .

(!00º/c agglutination
·

agglutmat1011) or 4+ 0

i·vity or titre (Oiopoenia et al., 2000) .

.

t of serum ac i

.
. .

.

·ed the end-po!ll
.

50% agglutination 1s cons1de1



1eiube agglutjnation test requires .

- i,e - much in ore technical worl .

croscopic test. It also serves as
'than the rnp1d slide test, and is a

Illa, a means f· 0
confirming th .

f Spended antigen and t·b
e iesults of the slide test. A mixture

0 su _ an I ody is
-

incubated for u 1

.
.

_
.

.
[ to 20 h at 37ºC in a water bath.

p,gglut1nattons
are visualised in th !' . .e otm of pellets

I,
c umped together at the boltom 01· the lest

tube. Results are scored from o to 4+ ..
positive aggl t'

•

.

0
li lllat1011 as descnbcd above for the si ide test.

The tube test is useful to cl11rify ernti. . .' e 01 equivocal agglutination reactions obtained by the more

rapid slide test (Olopoenia et al., 2000) \. ,- ,
.

.
.· \ id.ii agglut1nat1on was introduced as a scrolog1c

technique to aid in diagnosis of typhoid f ,, .

1·1 , . .C\ ei • 1e test was based on de111onstrat1nglhe presence

of agglutinin (antibody) in the serum or an infected patient, against the l-1 (llagellar) and O

(somatic) antigens of Salmoncllo typhi (Olopoe1lia et al., 2000). ]lis 110¡ a ve1·y accurate methocl,

since patients are often exposed lo other bacte1·ia (e.g. Sa/111011e/la entcritichs, Salmonella

typhimuriwn) in this species that induce crossreactivity; many people have antibodies against

these enteric pathogens, which also react with the anlig:ns in the Widal test, causing a folse-

positive result. Teit results need to be interpreted careli.Jlly in the light of past history of rnlcric

. . . .

I
lP -,1[ level of antibodies in the populations in endcrnic ?1rcc1s or

fever, typh01d vacc1nat1on, anc ºcnei,

-
!!

tlie world.

ºther means of diagnosing Salmonella typhi (anel parntvphi) include cultmcs ofl,lo,i ¡

.·

-

"- l
i

u1 me al\d

feces. The organism also produces ]-]2S from thiosulfate. Often 2-marceptoethanol is aclcled. This

agent binds to the JgM class of antibodies, so if a decrease in the titer is sec11 after using this

agent, it means that it's Jgl:Vl
that's high but not !gG. This differentation or antibody classes is

important; as it allows for the distinction of a recent (lgM) from an old infection (lg E). Typhiclot

is the otl d
i

• tli'" c\iagnosis
of typhoid

fever. As with all serological tests the

1er test use to ascet alll v

,

rise
·

. d d t l<e the diagnosis
takes 7-14 days, which limits their use

.
111 antibody levels nee e o ma

•

(Ol
.

.

. d ¡· ·¡¡ve diagnosis of typhoid fever depends on the isolation

opoema et al., 2000). Whtie the e 1111

r

l-!

lí

1¡

I?

I!

If

'-



,hffrortT,blood, stools tiri•11, e or oth er
body fluid .

of the Wida] test had been to
i.1

.

s
(G1!nia11 et al., 1975 and Manso1icBahr}1c1ease tl

. ,le index of
s

..
,

ver bY demonstrating a positive .

usp1c1on for the presence of typhoidff
agglutination d

.

. Linng the acut
. fection with evidence of a four-fold .·

,

' e and convalescent period ofin
i 1se oí untibod ti .

Y lie (Son1erville et al., 1981),

In developed countries, the use of Wid
1

.ª agglutmation ·is .1 1 l
. .

'
' a 1oratory tool to aid in the diagnosis

of typhoid fever dunng the acute llhase ¡·
1

.' 0 tie 1\lncss h . I·.
1

as <11ge y been abandoned (Washington
ruid Henry, 199 l ), as the need for such a test ·. .

• .

•

'
· 15

111111:inal, especially in view of the low ¡m:valence
oftyphoid fever. In addition, adequate and

·

.

'd " . .

.impiove Sdt1Jtat1on, :Stwage s,ysterns, pmper hygiene
and better means of isolati1;g the organism from culture sre available (Olopocnia el ,ii., 2000).

Unfortunately, in some developing countries, the situation is quite different, anel the Wicial test

appears to be the only laboratory means employed in the diagnnsis oí typlwici fever anwng

suspected patients (Olopoenia er oi., 2000). As the test suffers from serious cross-reactivity with

other infectious agents, it may produce folse-positivc 1·esults. leading to an over-diagnosis of

. -

Id .

I (1970) co11cluded that diagnosis of typhoid lever based on
typhoid lever. Reyno s et a .

. . _
.

. ?-,. uentl 1 itrnccurat?-- Concomitnnt with this increase in

serology (Wida] agglut111at1on) alone 1s !Jeq l

. ,
( I loi"lllllJhcnicol), which hus kcl to lhe

,
.

..

_
.. ,

1.
e cfrug of choice c1 '

diagnosis is the abuse ot the t11st- 111

•

. ,
' I. Olo ,ocnia et al., 2000).

sel t'l' ·
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t t "1i11s of,? /}'lJ 11 l l

ec 1011 o resistan s I, ·

. . ,

.

0 the ¡,resence of typhoid.
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.
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t
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•infect\.r.m wida] test if TH .

antige
.

n lllore than
,,..:ilili0t'"'µ et al., 2000). Areas of l.160 in

P

.

con ce• ·

.

ast mfecti · .

rn WJth cli .

on or in immunized
'

d
.

I

nica] and
I

been reviewe in t 1e past ai d
1

. aborator ,

.
.

,¡is
1 his incluct .

h

} significance of Wida! test
. . .

e. t e technic ue

¡results,
!11111tat10n of the value f. .

l softest perfor .
. .

O·
0 the test .

manee, mlerpretat1on

.

iesuJts in endemic . .

;,pgens
used, and alternative diagi

.
typhoid areas, the qualitv or ti

•· 1ost1c tests s·
.

.
1c

· 1m1larb1 ti
.

·

t l 'd t'
,, 1ereliabilitv C··

!

.
.

¡¡3gnosmg
YP 101 ever has suffi,. d

• 0 seio og1c test 111 solely
e1 e doubt lt I

.

· ias beeJJ reported .
•

..

after an effective therapy of th
.

f .

to iemain pos1t1ve, months
e tn ect1on (Outi et al., 1989

s

, .

.
. .

..
1

•

d. . .

.
.

,

J uch that a posll1ve test may 110¡

oecessan y 111 1c,lte active u11cctioi .

1

..
1, llld vmg the test be of relev ,

. .
. .

.
,.

r:ince 111 diagnosing post111Jcclio11

compltcat1ons. Also, the quülitv of 0r¡ 11•
. iJl..t mone a antfe;, ,

,.-

l

.

-
.

._cm c1nc 111te1vrc1,1t1011 of results. specifically
in the Widal agglutination test have been

·

¡. t'f , _

Jc en I 1ec1 as arcas oi controversy (Olopoenia el ui.,

2000), hence, the suitability of stool It ¡. cu urc a ongside serologic test in diagnosing active

infection (Adeleke et ed., 2006).

ln Nigeria, the Wida! agglutination test is about the sole labornlmy diagnostic tool employecl lo

buttress clinical diagnosis of enteric fever for the purpose of directing therapeutic rne.isures

specifically against this malady (Ibekwe el oi., 2[108). As is gencrnlly known, the rcsu,ts of this

I ·. ¡· bl 'f, t least two ¡1roperlv sta0Qereci tests show about lour-li.,ld
sero og1cal test only become re JO e 1 " , •

· •• º"

•¡ -1
·fo ·mince of the test may require some detnilccl

rise in antibody levels (Gilles, 1975). \V 11 e pci
I '

is the more arduous rusk (Olopoenia el ni., 2000)

technical work, interpreting tho test result

]
reaction, cross-reactions are

antigen-antibody
comp ex

Since the ultimate goal of the teSl is
· reacts with typhoid-speci t,c

b)' nontyphoidal
nntJgens

encountered when antibody produced

antigens, . ns (malaria dengue, miliary

S'ilinonella
organ1s1

'

S d by non· '
I 'b' ·I

·

evetal other diseases cause
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.
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?;??t/:'
?¥.; /tj,éílu1t of the,Widal test (O!o ,

\,'{'- Jbi.
- P0en1a et ¡

"'\-
iW•thebacteriological isolation of

e¡ ., 2000).
However, the scientifi t ,. .

O, enteric t
- ic u11sm remams that

.

. .

ever bacteri
üdne

constitute unequivocal eviclen
ª from the patients' 61 d

?ce of the ,
,

.

oo
, ,aeces or

infection (O
io08). .

pera ªnd Nweke, 1991; lbekwe et al

The use of the Wida! test to cliagi .1ose typhoid fever si
.

lould therefore b 1

.
. . .

hich there 1s no other confirinato. 1 .

e Im1ted to s1tu<1tI011s 111 w
1> supportive test .'such as positive .

1-
-

I 2000) Similariti b-
·

. cu ture, av,iiiablc (Olopoeni,i
et a., . es etween typhoid ai d' an no1Hy¡1hoidal ,,

¡
• _ •

e ?)Cl monella antigens n1l".a11 that a

serolog1cal method of diagnosis is the¡ .

ec1st accurate for ty¡ihoid fc,·c1·. D• ' - UC to the inexpc1·icnce or
some clinicians in typhoid endemic cou r··n ties, many Célses of pyi·exia o[ unkno\vn origín receive

the diagnosis of typhoid lever, baseei u pon a f I

.
· •

. _

.

· ' a se-pos1t1vc Wida! lest result rnlher than a posilive

culture ofS typhi (Olopoenia et al., 2000).

ln Nigeria, the harsh economic climate lrns e11co11raged a cancerous rate of household pmducliOll

of various food products with the altcnuant risk to public health (Adclckc e1 ui., 2006). As a

matter of fact, the unreported cases of w,1ter-bornc infections, particularly typhoid fever, lleve

been more than those reported to hospitals for treating 7 female patients (77 sai11plcs) ofdillcrcnl

age groups (Adel eke et al., 2006).

, _,

I (0014) estimatl' that the global anemia prevalence in 2010
ln the rssue of Blood, Kassebaum et d ? ·

.

_1 1. 'tbilitv (YLD). Tite results emphasize the
.

¡· ve·1rs lived w1t1 e is, '
was 32.9% resultin" in 68.4 mil 1º11• ' ·

' "
1

1 t .11 burden or disease and should help
.

•

_ •a to the overal g º''

important contribution made by anellll

D
-

.

·d this problem.
Ocus attention and resources towai

.

11105¡ low- and middle-income
burden 111

L ··butions to disease
.

.

cu1enüa makes important contt 1

1

'\frica with South Asia also
. b-Sa ,aran ¡- ,

. l. ,]lest 111
su

, . 11a111s ,rg
1

· f
COijntries Tl b d n of ane1111a

I e1 '
I

lobal prevalence anc rm pact o
. 1e ur e '

ummarized
t 1e g

'

h
_•

•'-•
-·

. e [forts ¡,ave s

eavrly affected. Several previous
10

l
!



. ?Jía, In I 98?, the World He
I h

-,? .. ,·.

at O· .

.

.

I

gan1zation (W

,11pulation
was anemic (World H

HO) estimated ti
?-.,)

J'"_··
ealth o

iat about 3001
'· i rganizaf

ro of the world
, ? 37o/oofall

women were anemic. K
ton, 2008). In 1992 h

assebaum et al (2

' t e WHO estimated that

-

d t' t t·
0!4)hav ¡·

detaile
es nna es o the preva]

' e u1 thered th
e nee and e

I

•

ese analyses to p1 ov1dc
P

den11ology f

and
its key determinants, stratified b , ",

o anemia, Its impacts on global health
> abe and sex a

.

,

.

1

.

' nd compare I ti

To achieve t 1Is, the authors used 1, .

e iese between 1990 and 20 ¡ o.
e ata from 409

le ata sets from ti D
.

surveys (which are national .

ie emograph1c an<l Health

•

'
, weighted smvcys of health .

.

.

I l

.

stntus, with anem h j l

cJptllary 1emog obm) and WHO d· .

, 111cc1s111u ,y
c1tabases that contain data from national and subnational

epidemiologic surveys. The ¡ 7 specific e·
.

1auses t 1at contri but t .

·

.

e O ane1rn? were then apportioned

by usmg data from the Global I3md ,11
. f D'" . .

e o i,eases, ln.1ur1es a11d Risk Factors 2010 (CRD 2010)

study, with residual prevalence ft8 er attrihution élssignccl to other causes, inclucling iron

deficiency anemia (WHO, 2008).

Next, the authors estimated the impact of anemia on global health (disease burden). To

appreciate disease burden estimates, it is worth looking under the hood at their calculutíon. The

1 first concept is the disability \Veight (DW), a value rc¡Jl'cscnting the severity or healih l11ss

associated with a clinical crrnclition. Previous DW estimations were criticized for being

d
•

.
D

. GBD ?010, DWs were developed by opinion from

etermmed by expert conu111ttees; thus, 01
~

,

.

. international srudy (30 230 pnrticipanls) comprising

the general public through a comp1chcnsive
. , . Tanzania, anel the United Stales. together

h I
Inclonesta, I e1u,

ousehold surveys in Bang!ades 1•

• .
i

, (Mathers
et al, 2002).

With an open-access Internet sui, ey

,
..

1
atients with particular health states and

P

. I' 2 l1y·pothet1ca
p

arr
·

· uons o

tctpants were given descnp . t survey also asked respondents to

lthier. The Jnte1ne

- ask

·

derecl hea
. • ed which individual they const vention progrnms. Thus, 220 health

,y•
. disease pre

l:o li fe-saving
or

.
•

XllPare the value of various
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·ns (including mild 'mode.
. .

,

. '

rate, anct sev .

,,,.,, ..
·

....

·.
.

.
ere anen,.

?::e· :.),h· o for the mildest and for ti
ia) Were ranked.,? :!$If\

1e equival 'ªnd DWs were assioned'"
.

,

.

ent of
death) .

b

.i.1'conditions
(DW of 0.005, 111ore s

.'
, lvhld anemia was the ti

,

·d ·1ct
.

.

? elJous 011¡ .

111 mt est of
y than "mild ,

.

•ireated,
long-term fractures"), where· .

ll11pair111ent in distance vision" anel<ts llloderate an
I

.

e severe ane ·,
I

.

"moderate hearing loss with 1••
.

1111ª iad DI/vs of O 058 (simihr
to. ing1ng") and O l .. ,

. . . '

· 64
(s11111lar to "a .

,
,

·m"), The DWs for mild mod . .

mputat1011ot one leg, long
tel , eiate, and severe . ,

anemia were ºa l I

.
.

·eviousreport TheYLD ,

aciiigherinGl3D2010lhanin
the pt , an cst1nrnte of the tot- 1d number of years lived in lcss--than-ideal
health due to a condition, is calcuhtecl b

1

,
.

'

Y mu
t1ply111g by its OW, and this ligu,·e

estimates the burden of each disease (Vos, el al., 201 O)

By using this approach, th? authors found that anemia accounts for 8.8% of lhe world's YLD,

but that the prevalence of anemia worldwide has decreased f'ro111 1990 10 20 I O, with 111osl 01· lhe

¡mprovement coining frorn a genuine reduction tn the conditions Lhtil cause anemi;:i. This r:1i?es

an important research question: Whal combination of improvements in proximal allll ddal

determinants of anemia have cffcctecl this change? Chilclrcn younger than age 5 ye;11·s still have

, _
_ - .... , ._ ,1ncmia ?nd had rising prcvnlcncc in contrnsl to

the h1ghe?t prevalence of, anel the most sevcie,' · -

S li \sia '\CCOUlltecl for 37.5% of the global
the overall trend and findings from other reports. L_ou 7 1

'·

.
. ., Africa contributed 23.9%.

anemia burden, whereas sub-Sahm an·
.

I
s· iron deficiency (iron
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. ,
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u'

e tnam causes oí anemia \
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.

)
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'
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_
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. Another 1n1poI
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¡
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f "'' 1,. th, chief c,u,e of "'•n;, ;,, llie 80, ogi g,·o,p. WHo Md th, us e,.,.,, fo,
Cootml s,d P<<vo,t[o, defia, '"'mio io

chlid;e.,
Ymmgo "'"" age 5 ,?,s "However, the authors defined anemia in this age group as hemoglobin

•

1 f ·memia in

and they acknowledge that this has inflated estimates of the preva ence O '

dzOglL,

º .

,

ge rrrou,J by l 6.31/o 111 niales and

·

this a o 'cnHdren
m

18. I% in fonu1les, on a vem ge, although bymore in some cases. This should be borne in mind when inteqireting estimates of

even

1 nee and burden of anemia in this age group (WHO, 2008).
preva

e

Although founded in data, this repon presº t' J,¡· . .
.

. .

.
· ,ns mo e mg-b,.sed est1nrntes uf the dctcrm,nants oi

anemia and does not replace the need for lielcl epiclerniology to measure the contributions to

anemia of factors such as irnn. folate, vitamin B,,, and vitamin A deiíciencics;

hemoglobinopathy; nrnlat'Ía; inflammation; anel other causes in specific setting,: such ,tudic-s cu·c

I

¡,.I,

I

!

i
!.,

1'

!,;

¡,:

I

I·
,,

rare outside (anel even within) eleve loped nations. Nevertheless, Kassebaum ct al hcivc dcvclilpcd

a valuable resomce that crn:lirrns the significance of anemia within the ovm1ll contc,t of global

health, provides the first global estimates of its causes, and thus will be essential in guiding

fittme control strategics (Kassebaum et al., 2014).
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Research Design

CHA.PT ER TllJlRE
MA.

TERIA.Ls A. ND
METI-Ions

An experimental survey design was used ·

,

d
. .

tn
detcnnining th .

typht an aneamia among ¡Jat·

·
e picvalence of salmonella, tents ¡1

,

"
'

1

university colle .

ge hospital lbacian, Oya slate.

J.2 Study Area

This study was conducted in 1111- , ..
1vcrs1ty college 1

.

lOSpilal Ibadan, Oyo state. !hadan, Ovo
State is one of the parts or the y O. b . .

.

·

tu a cultural region or southwestern Nigeria. The city

was founded i11 the 19th centurv when seve. 1

· II .
,

• -ta Sllld tm.\ns llntted for purposes of clcfc-nse

during the wars brought about by the Oya Empire,. This eily !ms experienced both

population and economic growth since the 1950s due lo its position between the cities oi'

south west. University college hospital Ibadan is u government -owned fcclcrnl hccilth cem,

Institution in Nigeria. The Latitude and Lo11gill!de_
01· UC\! [lrndan is 7.40GS anel 3.9024

·

65
·

d·
.

-¡

º 9(P4 Longitude can be mapped to closest address or

respectively. 7.40 f ,at1tu e ,111l j, ? e

N.
·

UCl-1 lb·1clan is located in Molwla Hill sub-

UCH-Secretariat Road, [bad,m, igerm, ·
' " "

.
. 0 Stale ofNincriu Country. It has big footbcill pitch

locality, lbadan locality, Di5(nct, yo' '
0

, chmches and mosque, nnd superrnnrkels

"'ards and departments,
for sporting activities, "

for economic activities.

3,3
Target Population

1 remai e adu It patients ( 18- 60

¡-jsed
of male anc

l

. stud)' colllP
· of (11S ·

The target populatton O O state.
·tal Ibadan, y

. liege bospt
.

Years) in university co

14



Â ,amp k Of two """d,._, (2 00) «spm, deots was ""'. sim pl, ms dom sa mp Ii"
E

I li.que ,vas used to select two hundred (200) respondents from five major dcpart111ents

?u

..]y. Medicine, Surgery,
Orthopeadics,

Gyneacology and Emergency clcpartmcnl.

name •

J.5 Sample collection

1 Materials usedJ.5,

.

, Slide

, Covers! ip

• Applicator slide

, Glove

Normal saline

Petri dish

, Needle anel syringe

, EDT A bottle

lacnes, Universal con

, Lugol's iodine

•

Capillary tube

garI. ella a•

Macconkey S.s 11g

15



total of 200 blood samples Wer
-

__
.

e

collected f
)

· ·
• ron1 20¡pales in university colleg 1

.

O patients (130
.

e
1osp1tal lb·

1
_

females and 70
ac an, Oyo state, So ti

.

u
iweS(ern, Nigeria. The

containers .

d<111

transported to the labormory forprocessing and to be analyzed.

, The samples were obtained b
•

.

y 111for111ed consent .
- .of the patients use ¡ f .

¡

·

milliliters of the blood _

1

.

·
e 01 t 11s study. Two

san1p es were centrifu º ·d
."e at a high speed !'or 5 min in mder to

separate the serum from the blood cells.

• The blood culture bottle was incubated at 370C ¡-

_

2_,1 .
_

-

•
01 "11 s. Few ml ot the cultured blood

was taken through nedclle and syringe, primary inoculurn wa.s made ,mel striking 11as

finally done using Macon key Agar plate.

• This was catTied out repeated for seven days till there was growth on the plate. Grnm

staining and biochemical tests were carried out as a confirmatory test lo co11l1n11 the

organism isolated procedure for packed cell volume.

_
.

l

. t' ts blood one end of lhe lube was scaled
' 213 of helpariniscd tube was ft I led wit 1 p,t ,en, '

. .
.·. " ,

- crit centrifuge at 50000rp111 for 5 mins.

with plastic111e and spured with he,illl<lto
.

. .

· " kr and reporteei accurately.
' Results wern later read using heamatoe11t ,cal

samples were collected ·

/
111 sterile
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Statistical Analysis

Data collected was
1ana YZed using both . .

descnpt1ve st· t' t' 1purpose of this 't d

d 1s Jea method of analysis for the
s u y. A fre quency simple

Percentage was
percentage was used to present data.

calculated as number of responses per total number of respondentmultiply by 100

J

3.11

Mathematicallv, N, umber ofresponses

Ethical Consideration

Total num her of respondents

X lQQ

An introductory anel permission letter from the department was collected by the

researcher and taken to the study area to seek permission lo conduct the study. [>t·ior to

sample collection, lhe aim and objective of the study ,vas clearly explained to the

participants and inlcirmcd consent was obtained. 1-\lso, respondents were nssul'ccl tlrnt lhe

data collected will be used mainly for academic P:11·pose. Conliclcntiality ,mel anonymity

was ensured throughout the execution of the study ns particip,111tsw,is nol be required to

i?_,

.,.¡; disclose personal information.
·s;,

?·
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4,0

CHAPTERFO UR-

RESULts AND DISCUSSION
Table 4.1 Demographic Data

ívARIABLE -?-?Y-PERCEÑTAGES
I

r;GE

--dl8-27
??2?

I 28-37
120 60%?--- 136 18%r--- TOTAL 200 100%I TouCATION?-

-

I -Priniruy-???--23% --

11
[ Se?ondary

176
38%?-:;

·

rertiary
,

78 39c1¡;,,ii f----
__ l!??L_-

---

200 100'1/,,11 1,6 58?.-;)

,

-RE--L-IGION
I

Christianity ,

I
8·. 42%

5c
Islam •I?

I
.

OOS·ó

-

Traditional OO-

?? L---'"
I

?
TRIBE

TOTAL
Yoruba

!gbo
1-lau.sa

-

·TOTAL

200 100%

166

30

I
DEI' ARTMENT

=¡

?i
3 ..

5·

?--·_ -

Medicine
48

Surgery
45

Orthopeaclics ,?
_é'..._.

Gynaecology
30

? 200--Tül'AL

55 27 .sc:10

24l1/rJ

22.s?,?
11%

t 5°/0

100%

Dala of the respondents.
,

. dernograph ic

I
d the Socio

¡01. , .

rnvca e

¡
0?ve•irs 120 (6( ,o) ,lletable above

between 18 nnc ?1. ,
,Analysis from the

1

, t 44 (22%) ¡¡re
·

.

¡6 (23%) hadrevealed t1d

O Ivel ofcducat1011,' . •

. . .

ding to age
I •1bovc. n eD1stnbut1on accor

º') are 38 ant '

d t tiary education.·] ']e 36 (18,o
I

78 (39%) ha e1 '

3 7 ·ea1·s \\o 11

ation ancbetween 28 anel Y '

ndary educ
. .

. 84 (42%) are muslims
6 (38%) had seco

58%) are Chnstrnns,primary education, 7

1

_ d that 1 I 6 (

.,.,.
. revea e

--»••'tJI-
. to reJíg1on

?ª"tncH1t1C '

Distribution accordmg
•

. #J'pu-a•• ,
18
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while
none is a traditionalist. Ais

,
.

.

o, 55
(27.5%) are fr .

surgery depaitment, 45
(22.5%)

om n1ed1cine department 48 (24º/) f
are fro

,
,, are rom

l d

n1
Orthopeact·

g_ynaeco
ogy epartment and 30 (lSº .

I.cs department, 22 (l 1011
_ f·

1/o) are f
10 me 10111

rorn erner gency department.

I-¦ Table 4.2. Frequencv a·
.

!I
O tstnbution t·

=
0 llie

? (salmonella agglutinc titres)
.

_
.

=
Ill I elatwn to sex

=1' -------
•

:::t,'i SEX:
--, ---

¡¡¡

NO OF
-

S?E:;c;R::-A-,--
--,---

::¡

NO OF \VIDAL NO OF

WIDACI
,

TESTED%
,'

POSITIVE(%) Nl{GATIVE(%)

1MALE

fFEMALE.¡¡--?-?---
TOTAL

respondents according to widal sera

l 00 (50)

\ 100 (50)

--t°:_(100)_--

68 (G8)

1. 46 (46)
I

I

114 cs11.

32 (32) ----1
?-?

_js6
(43J -?__ 11

54 (5'1)

Analysis from the above table sho,vs that out of the 200 participants of the study, 100 (50%,) are

F

;-
males while 100 (50%) are·fcmnles. 68 % wei-e positive while 32 % wc,·c negative among males

?·
_:;.

and 46% were positive while 54% were tested negative among temale respondents.
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r,bl• 4.3. F<equoocy distdbot1,, ,r tho •?'""'"" •?m·tll,,, '" wid,r sorn (s.rm,,,11,
J

tine titres) in relation to its species and PCV
I

.

I

aggu

eve.

'SALMONELLAE-TNOo,-,.-l\Ã 11'St¡¡¡¡-- ·

r
NOOF win AJ. ,OsITJVE(¾) >'CV

Ipomtypi,; A-0-?200 ---- ---- -

-56(28%¡
-- -

-- - ?3?
I- tv·nhi

B-?----?-¡4f(24%;--2:'.-27

ipom.,.

_

.

•

.

--.
- ------ -

mo

-s ¡,omt,•phl c-0 -poo
.

63 (li S¾J

- -

I

·
·

I?? ---

r.35

-

----r2,,-
-- - - -

--7,?-,'"'' ,
.

S, {ypMO

_ _

-

22-31
J

-;-?.: ?'1?----- 47 (23.5%)

. --1

S.paratypht A-H
.

_1 __ ?-- --

·¡·
23-J0

---------

¡
,

I fl 5.5%)
I

..I.'.·S.paratypl-c,i?B;;-_-;cn,·-T'í2·nono
-

.. ------¡
2:1-28.--J.I

·.

__ _,________
28(14%)

1-
..

-·-·

I- ·e, 1-I JOO

I

-----¡
71 Jo [

S.parntvphi -

-

---

..
-,--- --

I

-
-

·

I' .

¡-·
·- --?--

I 40 (20%)

__l_ __ j

- - ...

200
I

_
__

?.· S. t.11;hiH
5.

?.

, rh, r,srw( hi"'"

"li

.

f S·ilmonellae p1ese11 ,11

_¡

,·e, e, I ed <hos pee" " ..

, ,_ ;o IS I" ,,,
i

,

Analysis from lhe table above

'11 ,\-0 ,1,tli PC\/ bct\\een -- -

3=··
·

. .

e ?•m•yp•

.

, ,

-

t d ¡Jos1t1vc to' ·

11 1,;,) 'll'C tested posi "

;;¡,·

.2801) arc tes e

72_27. 63 (. ·· · º· '

rJ
sa111ples. 56 ( '°

.

PC\/ between -
·

.

?
B-0 w,rh •

.

" 1, s ,,pM o w,ch

?
... :

. .

o S paralJp/11
, º'"1 arc tested pos,tt,c '. .

•e<es<ed P°'""º < .

30 H \Ih,, •

''·

I between 23- ,

.

.
. A-If with PC\/ between -?

.

O with PC\
.

S paral,1ph1

W ;e ¡mrnryph, C

red pcsi"es '" .

.

rn ,s ( 1-<%) "''
(23 5%) are tes

. .

I PC\/ between 2. --
,

~

23 35 47 .

I. B-1-l Wll 1 .

' .

PCV between -

'

S' para1yp 11

º/) re tested pos,t,ve to

.
·

·e to ,

1 4o (?O /o a

. , ed pos1 tJv

23_zg anc ~

3] 31 (15.5%) are test
. PCV between

'

·c-Hw1th
' .

• .

5'. ¡1ara1yph1}??ted positive to'·
·

35tween 24- .hi H with PCV be
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CHAPTERFIV01scussrbN co
E

,

NCLUsroN
Discussion of Findings

AND
lU:CüMMENDATIONS

Analysis from the table above revealed the S
.

ocio
den10gra¡JI

.

DDistribution according to age . .

11c ata of the respondents.I evealed that 44 (2 o

21/o) are between 18 .

d ?between 28 and 37vears n·! •¡
" an -7years, 120 (60%) are

•'

n•1Je16(18'¾)-

0 are 38 anel ab
,

d t' 7

' ove. On level of education, 46 (23%,) had
. pnmary e uca 1011, 6 (3 8%) had ,

secondary education ·incl 78 ('9°') I I

.
.

• • •
•

<' J /o rnL tertiary e.ducat1on.

I.,
D1stnbut1011accord mg to rclioion . .

1 db ievea e that 116 (58'½)
.

C
. .

.
.

•

.

•
• •

•

0 me .lmst1ans, 84 (42%,) are muslillls

Ii'
while none 1s a trad1t1onalist. Also. 55 (27 'iº') ., .. . .

.

1,
.

· ·~ 1° a1c /10111111ec!1c111c department. 4? (24%) a1·c from
• surgery department 45 (?2 'iº') .

• f· •; -
' - ·- 10 aie 10111 Orthupead1cs department, 22 ( 11%) are fro111..

J. gynaecology department anel 30 (15%) are from emergency department. The results of'lhis studys;
.. revealed that m,0ority of the respondents are mature and educated.

j:,
Analysis from table 4.2 shows that out of the 200 participants ul'tl1c study, 100 (50%) me males

3' while 100 (50%) are females. 68 % were positive while 32 % were negative among males and
(

:: 46% were positive while 54% were tested negative among Ji:male respondents. This shows that
='i
i:, •

¡ f fl aa/utinin titres were Wiclal positive among the majority of the
i.- samp es analyzed for Sa mone. aª"'"
I . .

. .

I
·¡-¡

·0 1-11cli'catcs a high prevalence of typhoid fever in the srnnpkd
.1¡i,part1c1pants

Ill this stuc y. li, e e

not be having the aclive disc·ase. This is in

iPopulation. Howcv?r, some of the subjects may

. of Outi et al. (I 989) and Adelekc et al. (2006) in a similar
the observations

.

·

diagnosing post-inl'ection complications
being more relevance 111

Wida! test reaction involves the use of bacteríal
isolated. The

d 'B' ti·,ated to retain only the ·o• and 'H'
h. 'A• an '

ç;,

}1i and S. paralyp I

. .typ
.. sponding antibodies in the serum of a

d to detect cone
employe .

atic o antibody appears 11rst and
fever. The IgM som

ntigens. These antigens are

of having typhoid
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.. s'"ts ili< ioifül s«ologie
'"'POose io ""''

IYPhoid fe,o,• While the !gG fla?ella l-l antibody

··repre

,

'

ally develops om,·,
slowly bot

P<<siss fo, l0o,.,
Ulorn,_0 "'"'• 19861 w?""''"" '"'

usu

¡ 991 ' OI op,,,, i' " o/., 2 000). Wh ii, boe¡e,¡,,¡ 0 gi,,1 rn ¡ ru O rem ai os c, go Id s<ornlMd fo,

"""'' '

.

f
I 'd t'

·

ti e acute febn le

.. , diog,,osiso ?l' m,
we,•, lack o fits

immedi,r.,,,,r,hilicya,, "'' ' '

a,nmro

'
.

I "d ·egion where lhe

limit its use. In an acute febrile illness in an enclem1c typ 101 1

illness may

clinical picture is
ambiguous, a i-apid ac .

.' cuiate, specific anel sensitive test slioulcl be used to
.

.d;fferentiate typhoida] from
non-tvpJi0· ¡

¡ 1· ¡ .·¡
•

, ...

,

- te a 011 e ti I nesses. Cl1n1c1ans usually elect to 11·eat,

I-'.
rnther than wait for blood or stool culture results, which may take 3-5 days. While there might be

'

some merit in this
upproacl_1, particularly in arcas where culture facilities are either poor or 11otf "'ilahlo, m,d where Wida I <e;c;,,g ¡, m, "°'"'• <he "" "' tapid """""' "'""'"' do''" IJ fr,mI

! the stool of the suspected patient would be more useful (Olopoenia el al., 2/JOOJ.I
!
:;:i_

= Also in this study, more sera from males were more Widal positive than sern ¡¡.0111 fem¡¡[es. Thi,
aa;.
; 15 probably as a reflection of different eating habits and level of pcrso11al hygieuc. This is also in

f
§l agreement with the find in as of Adelekc el al. (2006). In 380 111e1les. the tit1·e of Salll1onella ·o·
? b

f: were higher than those of the 'H' whereas in 460 females, Salmonella 'H' lit1·es wc1·e highe1· than
. .

.

I•';
those of 'O'. This differs

fro.m
what was repo1·ted in a similar study by lbckwe et al

..
(2008)

·

I
I

.

¡ d¡ ·gher titre ofSal1110nelln 'H' and 118 ap¡\arcntly 1w,mal

-¡¡
W1ere 82 apparently normal ma es 18 11

r ,0, 't .,5 (Jbckwe el al., 2008).
,emales had higher Salmon?Jla

ti I e

Furthern1 .

.

.

Ote, analysis from table 4.3 revealed the specie of Salino11cllac presºnt i th

b

" " """""

looct samples. 56 (28%) are tested positive
to S. paratyphi A-0 with PCV between 23-JO, 48

(24%) are tested positive to S. paratyphi
B-0 with PCV between 22-27, 63 (31.5%) are tested

¡·
Positive to s. paratyphi C-O with pCV between 23-30, 34 (17%) are tested positive to s. ryphi 0
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pCV between 23-35, 47
(23.5%) are

tested ..

"'
PSWb,e fo S.

'"'"0'1,h; A+! wilh PCV be>wm

Jl (15.5%) are tested
Positive to S

.

?-li,
.

Pa,"JPh, B-1! WiCh Pcy he!wcao 2J. JO. '8 ( 14%!

d posili,e to S. pa,aryph; C-H Will, Pcy h

..

? ¡,s<e

"w,oo 23-28 ao d 40 (20%
J "" 1e,1,o "°'"'"

hi !-I with PCy
between 24-35

1·¡

¡

o , 1YP

'" '" I oe of Will o I <es,
de¡w11ds II poa I w

,-d•<¡,mim, m ,d ma i meo, oc, " f ll,e aoli""' 10 º'""" co "°"" iww,c , "11 ha, , 11 ,¡ il hos '"ª'""''d t from work done in recent years on
standardization of the Wida! test and interpretation of

evr en

.. Its that both the O and H antigens are
necessBl'y for proper scrolugic analysis of lhe

ihe 1esu

.

,

3
.

·j

•

r)¡ "
·1•1 e/ al 2000). 110

. -

However
according to Weich

111 19. 6 (rev1cwc, 111, opocn, ·•
-

; ,>pecOCd "' "m
.

•

. . .

=

.
,

·j

,

,, _

,sed is 111J:,,ll1ble.

-
, . !less of the composition and

standi1rd1zat1011 oft1e ant1ge11s , ..

Wida ltcsl, "'"" · ·

. . ."-¡· . fthe 1solot1011 oi

.

I
. . ,¡¡ be dºvelopecl that will lower the va11,1ty u

,

and thus it is unlikely t la! any \\·t e

lhe aetiologic agenL. Sansone ct a!. (I 972) published a case :·cport 11,hcrc lhe Wida! 1Taction lo

typhoid O antigen on admission for an unexposed patient was I :320, withª" i!lcrease in litre to

1:20 480 by the fourth day. In an individual with no prior expusu,·c tu S l)y,hi inlcction (either

lack of active infection or absence of passive immunization), a higher th,111 I :50 01· I. I OIJ litre 011

rui initial single test, usually cm-relates fairly well 1-\ith exposure to typhoid fever (ülopoenia er

al., 2000). However, even_ these single high-value litres in an e11dc111ic arca wline repeated

exposures to S, typhí may have occurred, do not have any clinical relevance in tile absence or a

Positive isolate of the causative organism or its antigen. A second sa111plc collec1io11 will proof'

Useful 8 , . . .
. d

., mplc collection is 1101 feasible, knowledge 01· the
· lit, 111 a s1tuat1on whet e secon sa

ag I

.

g utinin
I

•

evels 111 the sera of normal subjects fro111 the patients' co111111unitv cai ¡·

.

S

.

•' mm c!,e

aseline on
. .

which a diagnosis can be made (Opera nnd Nweke, l 991; fbekwe el al., 2008)

? .

.

'ª neg t_t'
I

I· I

·

a 1ve agglutination test may be for one o severa reasons w11c1 include: I) absence

º''
'tnfec . .

,

.

.
,

.
.

tion bys typhi, 2) the carrier state, 3) an 111adequ?te
1noculurn or bacterial antigen in the
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to indl1ce íl,ntibody productio,ost
•

11, 4) tee¡ ·

?-

??d·rr.

'b' .

I

ICt1lty or err .

5) previous ant, 1ot1c
treat111ent. ors

111 the performance of the

test,
and 6) variabili - ..

ly 111 the prep .. ·

.

ª1"11011 of con11nercial antigens.
egative Wida! test result does not th .

Aº
e1efore

necessariJv rui, , e out the absence of i11fectio11. Such
,,ults are best kept as a reference for st 6

·

r""

1

sequent com ..
•

.

.
.

pai dtive analysis (Olopoenia el al .. 2000).
A positive agglut1nat1011 tests (on two Slice .

.

-

essive
0ccas101

) I

is on t le other hand, may also be open
to

several different
interpretations. ¡) the

..

.

. .fJ,llient being tested has typhoid fovcr, 2) 1irevious:,?munization with Sabnonc//a i/l1fiuen 'l) "
. . .

. .
.

.

_

'"
0

•
·

cioss-1e<1ct1on With
11011-typho1dal Sal1no11clla, 4)

¦
:: 1w·iability and poorly standardiscd com111crcj¡¡/ antigen prcpiiratio11, 5) inl'ection with malaria orother enterobacteriaceae, 6) other clisca:ses such as dengue (Olopoenia et oi., 2000). This could

lead to confusion in the serological diagnosis of typhoid lever. Thcrcfo,·e. serological línd111gs
have to be interpreted with·a lot of caution particubrly in country like Nigeria \\•he1·c Ll1cre me

ye:to be laid down srnndarcl baseline titres (lbekwe el ui., 2008).

f
,

s¡ic-imen for \Ã.i'ida! aggluti11i11
! Moreso, in endemic typhoid regions, a single testing o, a sernrn .. e .

t ·J expoi;;ure [o 5;111alí i11ncula llf S r.iphi or lo
.

¡· l I ¡· "nosis clue to: rcpea e, . ,.
cannot provide a re 1a Je e 130 · ·

1

-

1 f imn11111i1a1i,rn12 antigens. previous typ 101c ever
I l 'Ontain tvpc 9 orother Salmonella spp. t 1ª e '

7 00 J\lihough a number of
I

.·,
(Olo·¡10c11ia

el al., _O ).
j

s ma aua
,? .

and other infectious agents sue 1 ª
.·

1 Wida! test.is s11fl1c1cnl to- ggcsted that a sing e
• countries have su_

.
. "J"l· Choo el al.,

reports from some developing
¡'992. Rasaily el al .. 11 ·

·
-

I ·11nmccl et ,ii., ,

.

¡ fever (/Vlo 1'

(1-1 ffman el al., 1986:
make the diaonosis of typhoic

• ,le test result 0

'º
f such ¡¡ sing

I
usefulness O

. k Wida! test appems
i99J) others have disputed tic

I ere the use of a s111g

, .

.

tries \Vl

I
lo/Jing coun '

ilts (Olopoenia el a .,

I\
e deve ·

sitive resL
9Uino et al 199 l). In som ·

·ate of faJsepo
·,

· the 1,•
, crease in

t

been an !110 be the norm, there has

2000).
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yphoid and p::\,l=atyphoid fevers a.te common. .in less rndustria1·- d t
. . .

li
.

the problem oflmsafe d.-
I

.
1ze coun nes, pnnc1pa y ow111g

o 1 tn C1ng-wate. .

t, inadequate -
.

t. t
sewage disposal and flooding. Public health

'interven 1011s o prevent typhoid dan
paratyphoid

hygiene, especially regarding ha d
_ .

:

'11
·Washing after toilet

include: I) health education about personal

use and before food preparation:
Provision of a safe water su1iply· 2) .

_
.

.
' piopc1 san1t·1t1011 -

•t -, - - - -
-

' sys ems;,) excluclmg disease earners lro111

food handling. Control measures to •
b

.• corn at typhoid indude health education ami antibiotic

?-,:-•
treatment A vaccine is available altl 0¡

- -

.
.

.

§J
' !ouº 1 it IS not rout111elyrcconnncnded except !01· lhosc who

3 will have prolonged exposure to potentially contaminated food and water in high-risk areas. The

vaccine does no\ provide full protection from inlection (WHO, 2008).

, The review of Olopoe11ia cl al. (2000) and Adeleke er al. (2006) suggesting Wida! agglutirn1Lion

test as being bedeviled with controversies in term oí quality of Sa/i11011ei/o onrigcns crncl

interpretation of res u Its is also pertinent. It should be stressed that a single Wiclcil aggluti,wtion

test has no diagnostic signil,cancc.

R) rhe results of a single Wida! test, tube dilution, mic,·o,
According to Iloffinan el al. (19,6,

are virtually un-interpretable unless the scnsiti,,ity ami

agglutination or slide agglutination
. .

I 11atient population arc known. as ,,ell a,
. . ,

-
.

I

, -pecil?c laboraloty ,rnc '

spec1fic1ty ot the test tu, 1 ie s

-

_

_
.

1 -t?. ,11 ,1 síng!e \\rj([al ngglutínatio11 test: the
. .

?
.

.

I

, extreme case ot a h1g1 li c1 I
' ,

pred1ct1vc values. bven in 11?
..

, _
. _

.=
_,, of ','a/monella, 1c1the1 th,111 ,\ l_¡p/11

¡"· .
. often be due to other species '

_,,,-
C8usat1ve organism may

. f _

1 "d ¡',.ver serolo?ic test anel
. ., dc!inite diagno,,s o typ 101 e . ?

,
,

- O) Thus, lar a 11101e
.

..

(Olopoenta et al., 200 ·

. . iuitc relevant. There lore. el lmts

I culture from every patient me e

¡ blood culture as well as stºº
.

.1 era investiuation mme than in

·s bv pa1rcc
s

, 0

confirm the diag11os1.
,

must be made however, to

presently the case.
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5.2.
Conclusion

ln conclusion, it is clear th·
.

at
Sal111011ella

.

typhi low
¡

patients. Obviously therefore h

pac <ed cell volume is common amoiig
'

t e preva[
.

.

ence of typhoid fcv,. .
.

. Multi-Drug Res1st.:rnce (MDR) of. .

ei and the increasing menace of
its causative ªº

. .

'1._--,ent arc serious\ '
, ,

. . .

-, devclop111g tropical countrie. T
) consl1tuling a menace 1n poor

s. he resultant effect on

f intellectual development and

health st·1ttis· ,,·o 11 ¡·¡· I

• .

? e -
'

Ll < a
-

eel pro( UCli\.-'tl)\

other aspects f I' D
.•o

I e. I here is therdore an mgcnt need. for

measures to curtai I the spread r 1

•

o tic disease. Scro logic stucii"S' I I

. .

.

. .

~
· e are 1e pf u I 111 typhoid fever cases

m endemic regions only if patient· I·,, . .

s M\ e iom-!old or ore'll'.. . . ... . .
. .. . . .

D -- e1 mc1eaJCS 111 U or 1-1 agglul1111n titres

in serum specimens obtained 7_3 ""' -I·? - n'Ce \.S aparL

5.3 Recommendations

Based on lhe findings of this study, the following recornmend8tions were made:

• Thet·c should be close corn1nunication between lhe physician requesting the test and lhe

laboratory, since modifications oi· technique in individual l8bornturies may alTcct the

Wida! titres and sonic patients with bacteriologically confirmed typhoid fevc1· may foil to

develop the usual rise of antibody titres.

I¡ be reJortecl as eithcl· 'no agglutination' or, if ::1gg\u(inalio11

• The results of the tests shou e 1

•

•

.

J ·80) rather than in descriptive (negative 01· positive)

.
.

t't
..

() ·20 ¡
40 ül .

1s present, 111 1 res • ,

·

.

. .
.

.
¡

ontributc to the folse interpretation oi' the test

, , b· n11slead1ng
anc e

terms, as the latter ma; e

t ti e test result to the rnquesting

should perform
and repor ,

• T\1e la!Jot·atory personnel
·

d 'b I

,r diagnosis an prescri es t 1e

help make the prope

,.,111 use the data to

physician who "

result by the physician.

antibiotics.
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