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Clinical and laboratory studies of hospitalized children with typhoid
fever in AL-Najafl
“Fuad Al-Bahhash, = Shamil Abdulzahra,” Majid ARFKUFI
Abstract
Pyphond tevr is a major public health problem in developing countries. In Irag

where the sanitary infrastructures wereseverely damaged during Lthe Fast (10) yeary
Pecause of illegal sanction . the high previtlence of tvphoid fever creates a pressing
need for rapid o reliable and non-costly diagrostic tool . This study aimed at
investigating the clinical and laborawry Mndings ol typieal fever in Al- Najaf children
and 11 was conducted mainly for reappraisal of the Widal test und it diagnoste unlin
in endemic area
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Patients and methods
(92} children with wyphoid fever were studied in Al=Nagjal maternity children
hospital  between March 2002 and  September: 20024 perfomed  shet  with
demographic data . medical history and climeal findings were hlled m addinon 1w
complete biood count @ Blood culture and shideagglutinatontest Tor O and H antizens
were done Iroall patems ;o and patents were grouped into blood culiore negative
(Typ-UNyand blood culwure positive {TYP-CP) typhoid Fever 30 patients (34.3) %
and 42 patients (45.061% respectively A shide widal test were donefor all patients in
addition to 50 children with non typhoidal febrile illness as acontrole group . he cut
-oif value thar delines apositive widal west s 17180 and /160 for O and 11 antigen
respectively .
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Results and Discussion

Of the total 92 cases (6521 % hive aged (5-80 years: (65.5) % were male ard
(4351 % were female. One of uncxpected result was that (73 .97 % were from urban
arca while (23.1) % trom rural area. The Frequency of clinical and laboratory events
ere similar 1 both groups apart rom duration of fever which was lomger i { Typ-CN)
proup, [54.3)% have hepawmegoly while (41.3) % have splenomegaly, (82.6)% have
intermittent pattern of fever and (17.4) % have sustained type. Tematological prolile
revenled that (34.8) %hiave absolute: leveopenia, (52.2) % with relative leticopenia
amdd (13) % have normal W.B.C .count.
Conclusions

Despite its well known limitation the wida! test remaing a valuable toll for
diagnosis of typhoid fever in endemic area and reliance on somatic (O) antigen only
will resull i missed diapgnosis
Introduction

Piyphoid fever (T.F) @ the most [requent and best studied type ol cmeric
fever,which 15 o sysiemic clinical syndrame produced by Sealmemella typlis . because
huinais are e enly natural reservoir of 8 fphic) direct or indirect contact with an
infected person is necessary (o mfeetian " Typhoyd fever i an imporiant pubie
health problem in many parts ol the werld especially in developing countrics in
which the disease is endemic™' . The incidence of yphoid fever has decreased
maekedly in developed countries reaching less than 0.2/100,000 while still 1115 one of
the considerable threat in developing countries with an incidence lat can reqach 300
per 10000 (0,5 and high morality rate the World Tlealth Organization hus
sstimuted that 12,5 million eases peeur annually worldwide (excluding chinn 1
Water borme und food horne outbreaks due to poor sanitation and dircet fecsal-oral
spread due to poor personal hygiene are scen , mainly in developing courtries
Ulike most other sasteointestinal infections ; which predominuntly affect chilren need
0 onths o 7 vears | the ingidence of typhotd [ever peaks between'™ and "' vears,
M Aceording 1o hospital —hased dita and limied intormation trom [eld studics thn
used passive surveillance for case derectioniyphoid fever s infreguem underthlec
vears of age I b findinges are repeated in standard medical texis ' Several
factors may expluin he low rate deweetion of typhoid fever in preschool years |
I'vphaid fever is surprisingly milder and o typical in-prisentation ar thisage © and us
sych ¢ it may be under — reported when case detection is . as was the case in mos!
previons crelies =1 Subelinical or & typical presentwion may be the reswlt ol
underdeveloped reticuloendothiliol sysiem: the nidus for multiplication of Salmonells
typhi diffleultics in collecting the recommended 3ml blood for conventional blood
culture methods used in endamic area ; prior use of antibiotics and technical obstactes
in materials and personals alse lead W more under diagnosis 11349 For these reasons
we underlook a prospective study depending on widal test 1 which 15 cheap 1 easy to
da . and sensitive and it has proved w be of diagnostic value in connection with
clinical data particularaly in endemic areas in which differentiation of wphoid fever
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from other similar other illness s guite important '™ ' This study also conducted 1o
find out comparative study between simple sild widal 1est and blood culture for
isolation af S nghi which is time consuming : requiring well cquipped lub and
comelimes unabtainable due tointermitten presence ol micro-organism in blood
stream ™ In spite the importance of typhoid fever as very common infectious
intectious disease in MNajal city ¢ very few studies huve been done particularly in
pediatric age proup ; so that this study proposed Lo be fruitful and it will high light the
diagnostic value ol widal test which was regarded as a crude sereening test long lime
Patients and methods

a1 patients adimitted to Al-Najat maternity and children hospital between 20th
af Mareh 2002and Seprember2003whio were presented with clinieal pictures strongly
svprpestive of typhoid fever § all ol them were contralled in this study except those
wreated with antibiotics prier 1w the time of admission . A performed sheet with
demographic data: medical history and clinical findings were filled by one ol the
investigators. Many events were filled including duration of fever belore presettion.
histors ol change in bowl habits, Headach. uhdominal pain, history of ¢hills and
nenropsvehiatrie femures, One examination we looked for beaks of temperature,
svidience of aeue abdamen, hepatomegaly and splenomegaly, Deside blood picture
and Widal st total and deferential count were done [or all patiems, (92) patients
qualified for the study were grouped imo blood culture positive typhiid fever
fvpeepl eonstituting (50) children and (42)childeen with clinical picture highls
suppestive of typheid fever but culture negative (typ-en) o4 cildren with non
sphoidal tebrife illness were randomly chosen s control group . o all putiems,
mlood culture and agglutination wst for (€} and (H) untigens have been done. Blood
celrure: was cartied o on admission by eollecting (51 ml of whele hluod: it was
eubwed diveetly in blood culiure media of bran, hart infusion borth and was
incubated for (7) davs. Schnoonlla wphi idenfcation by hiochemical reaction
ineluding Kligler iron agar, miple: sugar sl and urey production test Al
heprocedures was performed by well qualified hacteriologisl. A slide Widal 1es1
were done tor ull cases including (TYP-CP) . (FYP-CN} and non wphoidul febrile
maticnts dsing  commereially  prepared  stwined  antipens produced by Chmega-
diggnosed limited company . Scotland | LK . It was carried owt on the [ollowing

SIS

3y ml venous blood was aspirated for cach paticnt which was allowed 10 clot and
rerencled | clear serum wascollected alter centrifugation for (3) minytes at{2300) R
minutes .

Liging microtiter pipeme o deliver s, 004 0.02 , (.01, (.005 and 0.0025 m | ot
undilutad serun into s row of 3cm diameter circles on 4 white tile .

Adtd one drop (0.03) ml of approiate well shaken suspension to each serum circle,
i drops and spread o cover the entire circle by using wonden applicator sticks for
each circle.
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. Gently snd evenly rocks and rotate the tle for one minute while examining for
aggiutination;

Results ohtwined comesponding to tibe agglutination liter of 1200 140, 1280 . 1:160
. Lrand 1:640 respectively .

The study desien which was implemented is o sort of Sectional study which
meastires the ability of a test to identify paticnts with specific disease "M The cut off
vialue that defities a positive Widal wst diagnostic tortvphoid fever is 1580 and 17160
for € (somatic antigen band H{Nageller antigen) respectively . The data were coded
and processed in departrent of community medicine, medical college, kula
univerity, chi —square o ascertain the association between lwo or more emegorical
virtables, The level ol tp value <0005 ) wag considered as the cun off for signilicance,
Resulis and Discussion

Fig, (1) Mustrated the distribution of (92} ¢ases of 1yphmd lever who were
enrolled in this study according 1w their age. ltrevealed that 12 pavients (13%) were
included in the first group ranging from (1-4) yvears . 60 patients (62.2%) in the
qecond group (58 ) veurs and 20 patients (21.8%) inthe third geoap(9-12 pears . the
[vean age wos 0,95 this indicates that the incidenc ¢ of Lyplioid fever is ot s peak
the ape eroup ol (S-8ivears . which is consistam  withj data in stndard 1ext of
pediatric! . on contrast to dutn of Indian studies which have revealed unexpecied
results of age specifie incidence ™
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Figure (1) limphasize the age group diswibution of (92} children with 1y phoid tever
in nagat .
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Figure (2) demonstrate the sex distribution of studied subjects w'hich showed 52
patients (65.5)% were male and 40 padents (43.5)% were female which
reveald significant sex difference compured with another study "

Results ‘

The study hus shown that number of cases from rural areas was much less than
that rom urban areas, Figure (3) revealed thut 68 putients (73.9%) were from rural
areas while the remainder(24) patients (26-1%)were [rom rural area : this unexpecied
result can be explained on the environmental, social, and financial and communily
health system chimges that oceurreds during last 10 vears because of illegul sanction
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Figure (3) Distibution of tvphoid Fever of children in rural and urban areas in
Najal city.
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Table {1} emphasize the frequency of clinical and some of laboratory events in
(AYDP-CP) and (TYP-CX | groups of studied paticnts , there was siatistically
significant difference between tow groups 1 regarding the duration of fever helore
admission which was ranged between (2-22) % days in (typ-cp) group with & mean of
.2565.2507 and (4-34) day withmean of 13.05+ 8.3 51D and fever wassignificantly
longer in culture negative group . (p=0.025). This result means that the longer the
duration of fever the less likely to obain Salmonells typhi in blood culwre which
canbe explained on localization of pathogm in lymphoid tissues aller the first week
of illness or possible use of antibotics privor o admission, [l

Table(1) Frequency of clinical and laboratory events in children with culiure positive

and cult ure negative typhind fever
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6,  Hesduche 1 32(34.8)%  28(30.4)% 60652

7. Abdominal pain | A32.00% | 3B41.300% BE( 73U
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1100, Hepatomegal 24026 | 26(28)% 500543
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There 15 a significam difference between the two groups regarding the presence of
chill: table (1) shows that (20) patients (217 %o and (8) patients (8.7) % have chills in
[Lvp —cp ) aroup and {typ-CN jgroup respectively. Diarrhes were found 1 (44 jeases
(47 8while ( 1ojcases (17.4)% were suffered from constipation | this rate of diarrhea
15 much less than figures reported in other studies which was exceeding 70%{ 20021
Headache was appeared as a common symptoms and it has reported in (60) patients
103, 20% which 15 consistent with other studies (200223 Abdominal pain was found in
68} patients (73.91% which was comparable with previous swudies | and 11 was more
commuon in (Lyp-CN) patients as shown in table (1123) . The patiens were divided
i three groups according Lo the duration of fever betore admission . the first group
(5-9) days were (361 patents (60.8)%, second groupl1(-14) days constitute
(e ipatients (17,400 and thied group more than 2wecks was including (20) patients
(2L e regarding this apect table (11 again reveaied that the number ol cases with
fever more than 2 weeks were 150163 % in (yp-CN)compared with 5(5.4)% in
(v p-C 1) group which supprt the result that with progress of illness . the blood culture
vielding less positive results (13.22.23)This results muke Widal 1est more uselul
diggnostic tool during thiv week of illness and later (22). Regarding the depgree of
wmpermure  table  (1)showed that(80) patients(87ehave  high  grade  [ever
wemperativee #39° while  only 1 2puwtienst 13 Mahave  moderate  and  low  grade
fever- 397 there was no significant dilference between the two groups but this figure
conifrm the fact that most ol patients have high grade Tever (1,23)Analysis of organic
enlorgement revealed thar 50 patients (34.3% have hepawomepaly while 38 cayes
(41.31% have splenomegaly and the remainder 4 patients (4,3)%have neither hepatic
nor splenic enlargement, Table (2) illustraw the the dilTerence berween our study and
another study which was done in Ras- AL- Kaima ULA. . im 1996, 10 was coneluded
that  organie  eénlargement were much more common in our studv 88 of
patientsd 93.00% while only 19 patients (37.2)% in Ras AL- Kaima study; moreover in
our study hepabie enlargement appeared more then splente enlargement { 1,20,22).

Table(2) outline the difference berween Al-Najal wnd Ras- AL-Kaime stdy in
concern with oreame enlargement
~ i Hepatomegaly | Splenomegaly il L Total o

Najafstudy | *50(543)% | 38(41.3)% | 4(430% | 92(100)%
T L0(19.6)% 9(17.6)% | 32A62.710%  S1(100)%
Study 1

P (0.001

Rewarding types of- fever table (3) shows the ditferenceberween our study and
Shianga study which. has been carmed oul m China in 1997 ; it revealed thar
miermittent fever was more common in our patents7o(E2.0 % compared with 60
(3577} %0 in Shiagya Study patients (23 ).
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Tahle (3) demonstrate the dilTerence between Al-Najafl study and shiangya study
regarding type ol Fever

Fype of Fever . Imtermittent

“Majaf study *T76(82.6)% 160 17.4)% | 92(100)%

Sustained | Total ST

Shiangyastudy | 60(3.70% | 118(6631% [ 178(100)
N°=62.7 df=1 * P=0.001

Althouch the gastraimtestinal manitestations are common particularly with progress
ol the disease but only dpatients (4.3)% wete presented with scute abdomen :© one
child only had perforation of small bowl . The hemutological profile ol patients
revealed that 32(34.8) % have obsolute newtropenia ( WBC=4000/mm3) and 48{52.2)
wi have releative leukopenia (WBC=TO00/mm3) and (12) patients ([3) % have
normal leukoevte count =7000/mm3; a result which is comparable with other siudies
(110200, As illustrated o table (47; all patients with non wphoid febrile illness have
had negative O agelutination and (4) patients (81 % hive had 11 agrpelulinin titer of
1:80. 1n (type-CP) group Widal test was positive in (48) patients (98 1% and it was
fals negative in two patients (4) % > 1n  typ- CNJ group Widal test was positive in
(40 paticnis (95,23 % which is more or less similar to (typ- CP) proup. Anulysis of
sensitivine and speeilicity of Widal wst in predicting a positive cases showed that the
best madel 1o be an Oand 7 or H titer of or = 11 160 (sensitivity 92%: speeilicily
004y, While the negative predictive value of this model is high (99.2) % the positive
predictivevalue was below 805 even [or very high tite of € and = 3200, at this
point the specifity was, sapporumy the oh nical view the high proportion of (1Y P-
CN ) patients realy were typhoid cases but were missed by culture . This result ring
out the tact that choosing a cut off value of 1; 160 and mare for 0 and 7 or 1
agglutinine is quict useful as a single diagnostictest of typhoid fever (25), T'his study
showed that the difference in poitivity of widal test in bacteriological proved tyhoid
and clinically suggestivebut culture negative patients compared to the non tvhoidal
tebrile patients was highly significant (P 0007),

Table (4) out line records of anti O anti H agglutinins tersO children n three
studied groups
“Groupof | Negative | 1/80 | 1/160- | 15320 | 1/640
- patients | AR 1 I o H

0 H | O H .
4{8%) 2040y i B L6y*

16¢32y%

501001
| Odzeto) | 1836, % | 200400 % | 12247%  SO00)

- L(203) |14{3?‘r[}3}%i 16(38)%n

021, 5% | 42 100

|
Typ (CN) A% | AO5)% | 12(28.50% | 18(A28)% | 614.2% | 42(100)%

TNonwtyphoidal | 46(920% | oeroy | i 501005

Febeil iliness |

e ﬁ

48 | | SO1001
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Conolusion The study concluded
Importance in diagnosis of typhoid fever in endemic ared turther more reliance on
somatic () antizen only will resull in missed diagnosis "M In addition the slide
ageiutinstion widal test offers the advantages ol simplicity | speed |, carly diagnosis |
ceonomy and flexihility T This study is supporting the clinical view that a high
proportion ol {vp-CN) Patients realy were typhoid cases but missed by hlood culture
[t alse showed a similar clinical and laboratory profiles of ( typ-CN) and (ryp-CN)
puticnts apart trom duration of fever which does not affect the initial widal titer,
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