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ABSTRACT: Becanse of the difficulty in confirmiog childhood tubercuoiosis {TH), the
World Health Organization (WHQ) proposes a hierarchical approach to diagngsis
using history and certain clini¢al features to help to improve the conteol of TB in com-
mnitics. The ohjective of this study was to evaluate prospectively in children the
diagoostic value of revent weight loss or failure to gain weight adeguately, cough or
wheezing for »2 weeks and recent honsehold contact with an adult case of pulmonary
TE, These evaluations were performed in 627 children presenting to the paesdiateic
autpatient department of a tertiary hospital situated in the Western Cape Provinee of
Soath Africa and serving a commnnnity with a very high fncidence of TB 1,000 per
100,000}, IF at least one of the critevia was present, the diagnosis of TB was investl-
gated forther by clinical investigation, Mantoux test, chest radipgraphy and TE cul-
lure from gasteic aspivate. '

One or more of the proposed criteria for diagnosing TE in childhoeod were prosent
in 206 children (33%). TE confirmed by cullure of Mycebacterivm fberculosiz from
gastric aspicate was found in 1 children (5% ). After diagnostic work-up, 23 children
{11%) were considered to bave probable TE, whereas 173 (34%) were, after follow-up
of 3 weeks, thought not to have TE. In this study the simultaneous prasence of the
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thiee WHO criteria for suspecting TB had a positive predictive value of 63%.
These resuits showld assist in the more precise delineation of the predictive value of
the proposed World Health Organization approach to the diagnosis of tuberculosis i

childhood.
Erer Respir J 1908 ff- 11 16-1120,

The tubsrcolosis {TB} control stratepies of the World
Health Organization (WHO) and the International LUnion
Against Tuberculosis and Lung Disease are fronly focused
an Sputum Mmicroscopy smear-positive pulmonary TH in
adults [1]. Children, nonetheless, represent a sigoificant
proportion of TB cases and childhood TB places an equally
significant burden on the health services of developing
countries. In 1989 it was reported that approximartely
1300000 cases and 450000 deaths as result of TB oce-
wrred annually worldwide in children of <135 yrs of age [2,
3]. In the Western Cape Province of South Africa a very
high incidence of TB is experienced (709 per 100,000 in
1954); the incidence of TB in children living in the West-
e Cape Provinge is six times higher than the national
incidence rate and it was 901 per 100,000 in children <4
yrs of age In 1389 [4].

Traditionally, the diagnosis of TE in childhood 15 based
on clinical eriteria such as failure to thrive or maloutetion,
peripheral lvmphadenopathy, persistent wheeze or cough,
chest radiography, history, in particular a history of close
honsehold comtact with an aduelt with pulmonary TB and
tuberculin testing [5]. In only a minonity of cases is a cul-
ture of Mycobacterium tuberonlosiz obtained from gastric
aspirate or sputum (in older children).

Children with palmonary TB present with a wide varie-
ty of signs and symptoms. Children may either be asymp-

tomatie or, at the other extreme, present with severs
weight loss and wasting in cases with disseminated TE,
Most children undergoing pnmary infection have few I
any symptoms but they occasicnatly complain of lassitude
and ancrexia in combination with poor weight gain,

Childhood TR may be unrecognired and diagnosis de-
layed as a egnzequence of the tack of ready access to morz
sophisticated diagnostic investigation, espeeially in devel-
oping countries. The aim of this study was o evaluate,
prospectively for the first time the criteria proposed by the
WHO for suspecting TB in childhood [6]. The study was
conducted In a community with a high incidence of TB
and diagnostic work waz performed within a tenlary care
facility.

Patients and methods

Subjects

This study was conducted in the overmnight holding
ward of the Pasdiaric Cupatient Department of Tyeger
berg Hospital, This tertiary care hospital serves a comuma-
ity consisting of several suburbs, close ta the city of Cape
Tewn, with a particudarly high incidence of TH (>1,000

\.




WHO CRITERIA FOR DIAGMOSES OF TB 1117

per 100,000 in 19913 [7]. Children <13 iz of age are
admitted to this ward when a bed s pot immediately avail-
able in an inpatient ward, when it is considered likely that
the child will be Bt for outpatient treatment within 24 b or
when thers is some diagnostic uncertainty in an il child.
All children present in the ward on weekday mornines
during the pericd Cciober 1995 ta Fehruary 1996 were
evabuated with respeet to: 1) recent weight loss or failure
to gain tn weighe; 23 cough ar wheeze present for =2
weeks: and 3) close honsehold contact with an adult with
pulmanary TH or a recent history of pulmonary TE.

Close household contact with an adult with recentiy
active (within the last 12 months) pulmeonary TH was ver-
ified by contact with the local authority clinic closest o
the child's bome. The adults were either on anti-TH ther-
apy because their sputum was either stmear or culture pos-
itive for M. rubercnlosis or had already completed their
treatment. Close contacts were defined a5 adules with pul-
monary T living and sleeping in the same honse on the
same plot.

The study was approved by the Ethical Committes of
the Faculty of Medicine of the University of Stellenhosch
and written, informed consent was obtained from 2]l par-
ents or guardians for their children's inclosion in the study.

Design

Children included in this prospective study wers
selected from all children admitied o the holding ward
of the Paediatric Outpatient Department. Selection was
based on the particular attention b the provisional guide-
lines for diagnosis of childhood TB proposed by the WHO
(tablz 1a). The subjects were studied for 24 b and a final
classification inty the categories confirmed TR, probable
TE and no TE was made 2 months after the firse visit.

Merhods

Recent weight loss or failure to gain adequate weight
were verified from "Rood to Health" cards and haospiral

‘_I‘atlre 1. — World Hesalth Organization provisicnal guide-
fines for the diagnosis of pulmonary tuberculosis in chil-
dren [1]

a) Suspectsd tebecculosis

An il child with a history of contace with a confirmed case of
pulenanacy twberculosis

Any child

Net tegatning noemal heaith afier measles or whooping cousgh

With lozs of weight, cough and wheeze not responding o
antjbiotis therapy for respiratory disease

Wilh painless swelling in a geoup of supecficial nodes

bi Frobable wherculosis

A suspect case and any of the follewing

Positive (> 10 mm) induration on wberculin testing
Suggestive appearance on chest radiograph

Suggestive histological appearance of biopsy material
Favourable response to specific antitubercalons therapy

c] Confiemed oberculosis

Detection by microscopy or culture of tuberele bacilli from
SECTELONS Or K551

Identification of tubercle bacilli ag Myoobacterium tuberculosis
by culture characteristics

and Local Authonty Health Clinic records. Weight loss
was defined as the loss of >109% of previous maximnm
weight, and fajlure to gain was defined as no weight gain
tor a period of 2 months, the child having been weighed
on at Jeast two gecasions during this period.

Cough or wheeze for =2 wecks was documented by
taking a history from a parant or caregiver.

A history of close household contact with an adult with
active pulmonary TB within the previcus §2 months was
verifizd by contact with the nursing personnet at the Local
Authority Health Clinie closest o the child's home. Close
household contacts were defined as adults with pulmonary
TB living in the same house as the child. A diagnosis of
active pulmonary TB in adults was accepted only in the
presence of positive sputum microscopy for acid-fast baci-
i or sputem culiure for M. fubercnlosis,

Children with at least one of the eriteria for suspecting
TE were assessed with regand to their bistory and clini-
cal features. The history was taken to document previ-
gus illoess and previous treatment for TB. On clinical
examinatign the weight for age, peripheral lymphadeng-
pathy, respiratory signs, hepatosplenomegaby and temnper-
atre were documented . A wberculin test was performed,
a chest radingraph taken and at least one early-morming
gastric aspirate submitted for culnire of M. fubercnlpsis by
tadiomerric assay {Bactec, Cape Town, South Africa). Un-
fornmately, not all of the parents of children presenting
with one or more of the criteria were prepared (o remain
with their child in the kolding ward for completion of all
of the planned nvestigations.

Tuberculin skin testing was by the Mantonx test with 3
units of punified protein denvatve (RIVM, Bilthoven, The
Metherlands). The test was administerad by nursing or
medical personnel who were famillar with the technique.
Parents were requested to return for reading of the test
after 48-72 h. In the case of children dischareed for com-
mumity follow-up, the result was read by Local Author
ity Health Clinie personnel. More than 90% of infants n
the Weastern Cape Province receive bacille Calmette-Gudrin
{BCG) vaccination neonatally with the Tokyo 172 strain
[8]. BCG vaccination caused skin wberculin hypersensi-
tivity in South Africa between 615 mm [9]. As there Is
alzso evidence for a small change in the level of wberculin
hypersensitivity in South Afnica for up o 2 s following
BCG vaccination, ogly an induration of =15 mm was re-
garded as significant and indicative of TR infection [10].

Fronral and lateral chest radiopraphs were evaluated for
possible primary TB by a panel of four of the atithors,
consisting of two consultant paediatricians with special
interest in childhood TE (H.S. Schaaf and PR, Donald),
who were blinded to amy clinical data, When full agree-
ment among all of the reviewers conld not be achieved
with respect to the presence or ahsence of a radiological
feature it was regarded as absent for statistical purposes.
The presence of unequivocal kilar or paratracheal aden-
opathy, miliary TE, lobar, segmental or bronchopneum-
onic opacification, cavitation or pleural effuston was noted.
Alrway namowing was considered to indicate the presence
of adenopathy and any artrapping and fianening of the
diaphragms was noted. In this study chest radiographs
were thus classified as: 1) showing unequivocal mediasti-
nal lymphadengpathy or miliary TR: 2) having an appear-
ance suggestive of TB (2 nonresolving lobar ar segmental
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opacification, eavitation or plenral effusion); 3) abaormal
but having no feanres suggestive of TB; or 4] normal.

Human imrouncdsficiency virus (HIVY infection has
only recently been detectad in the Western Cape Province
and in a 1991 survey the prevalence mate in females attend-
ing antenatal clinics was 0.37% {95% confidence intérval
00.18-0.57 [11]. HIV testing was not undertaken toutinely
ag part of this study and was performed only in children in
whom there was a clinical reason to suspect HIV infec-
tion of acquired immuncdeficiency syndrome (AIDS) HIV
testing was undertaken only following parental counsel-
ling and with parental consent. All HIV-positive children
and their parents were refemred (o the Infections Disease
Clinic of the Department of Paediatries and Child Health,

At least 2 months after entry into the stady ali suspect
cases of TB were reclassified as having prebable TB, con-
firmed TB or as not having TH.

Children were considerad as having probable TB by: 1)
the presence of a chest radiograph showing either uneg-
uivocal hilar or paratracheal adenopathy or miliary TB; or
2y a Mantoux test with sn induration of =15 mm. TE was
considered proven by culture of M. tubercuiosis from gas-
tzic aspirate or any other source.

Analvsiis

The positive predictive value of three WHO criteria was
caleulsted from individuals with a confirmed or probable
diagnosis of TB divided by the total number of patients
who reported three positive WHO eriteria,

Resulis

During the study the parents or caretakers of 627 chil-
dren from several suburbs of the Tygerberg commumnity
were Interviewed. At least one of the proposed criteria for
diagnosing tuberculosis in childhood was present in 206
children (33%), with a mean age of 22.7 months (30 239
months}. Among these children, 10 had M. tuberculosis in
the gastzc aspirate. Another 23 children were classified as
probable TB when at least one of the criteria in table 1b
was present. TH oould not be diagnosed in 173 children.

The number of children with the individual criterda in
each of the final diagnostic eategories is summarized in
table 2. The highest percentage of confirmed and probable
TB cases (23 of the 63 children, 35%) was found amongst
the children in close bousehold contact with adult pulmo-
nary TB. However, 42 children (24%} of those thought not
10 have TE also had close household contact with adult
pulmonary TE.

Table 2. — Historical features and presenting symptoms

fold
Totd  Weight loss  Cough H{:E:ﬁzlt:am
Confirtmed TE 0 3 5 5
Frobabie TE 23 16 8 17
No TE 173 133 46 42
Total 157 59 63

TE: tuberculozis.

Cough and wheeze For =2 weels were reported with
stmitar frequency in all three diagnostic groups and the
proporticn of children with loss of weight or failure to
gain adequate weighr did net differ betwean the groups. It
i worth noting that no case of TB was identified in the
children with failure to galn weight as 2 single criterion.

& chest radiograph was taken of 157 children (765}
and the findings of 143 children are summarized in able
3. 8ix radiographs {4%) were presumed lost and the qual-
ity of six was not satisfactory Tor evaluation. Pased on
radiological criterta, 10 children {7%) were finally diag-
nozed as confirmed TB cases and 18 (129%) as probable
TB cases and [17 {819%) were considered not to have TR,
After evaluarion of all chest radiographs, six of the cyl-
ture-confirmed TB cases (609}, nine {30%) of the proba-
ble TR (hased an the criteria in table 1b} and seven (%)
of the children thought not to have TB in the final analysis
were considered as indicative of TB. One of the 10 chil-
dren with TB confirmed by culture of M. tuberculosis
from the gastric aspirate had a normal chest radiograph.
This child presented with cough accompanied by wheez-
ing for =2 weeks. One caze showed a miliary pattern syp-
porting the diagnosis of probable TB, OF the children with
a positive culture, three had an abnormnal chest radiograph,
which was not considered indicative of TB by the panel.

Thrze of the children had not been given a BCG vaeci-
nation, but none of thein was finally diagnosed as having
TE. The ather children had received the BCG vaccination
neonatally.

A Mantonx test was conducted in 151 children (73%),
but the test was read in only 106 (70%), of whom 24 £235)
bad a rransverse induration =15 mm.

Two children in the study were HIV positive, neither of
whom was diagnosed as having TB and both of whosm had
a negative Manioux test,

Table 3. — Radiographic leatumes in children with con-
firmed and probable tubsrculosis {TB) and in thoss thought
not to have TH

Clinicw! features Confirved  Probable Mot TH
TB TH
n=10 n=18 n=117*%
Unequivocal mediastinal
lymphadenopathy
Hilar enly 2 3 0
Hilar 2rd paratracheal 0 2 ¥
Faratracheal only ] o 0
Uncertain mediastinal
Iymphadenopathy
Hilar only 2 13
Hilar and paratracheal 0 1 1]
Paratracheal ooly - 1 1] 2
Airway compression
Tracheal {l v 0
Broachial | 2 )
Alrfrdpping a 0 6
Opacification
Laobar 3 T 25
Sepmental 1 1 1n
Perikilar 0 2 in
Paribranchial 0 0 B
Bronchepreutmania 1 | 5
Collapse 3 ! 2
Cavity 3 2 1

#3ix chest radiographs wers not cvaluated: six wees not of sat-
isfactory quality.
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Table 4. - Anamnesfic features and presenting $ymp-
Warms

iﬂld&mnﬂs'j‘: Total Confirmed Confirmed Feobable No TE
+

Predeniing probable

$¥mpioms

W L0 3 2 3 95
c {7 2 2 n [
H 19 4 o 4 IV
W 21 3 3 3 18
W+H 25 9 K] o 16
C+H ] 1 i I 4
W+ C+H 11 T 3 4 4
LW+C+H 4 3 1 2 |

TE: tuherculosis; W: weight; 0 cough; H: hovsehold contact;
LW low weight.

It proved possible to obtain ons or more gastric aspi-
tates for M. aberenfosis culture from only 99 childen
(48%). In 57 children (28%) twg gastric aspirates wers
obitained. In two of the 10 children from whom a culture
of M. tuberculosis was obtained the first SPECITNSD Was
positive &nd in four children both the fiest and second
Specimens were positive,

Taking into account the tesules of gastric aspirate qul-
ture for TB, chest radiographs showing unequivocal aden-
opathy, Mantoux tests giving an induration =15 mm and
the findings at 8 weeks follow-up the children were classi-
fied a3 having either confirrned TH (10 children), probable
TB (23 children} or no TR (173 children).

Table 4 summarizes the final diagnosis in these childres
presenting with ane or more of the diagnostic WHO crite-
na, Of those presenting with two criteria, most cases of
TB were found among the 25 children with the combina-
tion of loss of weight or faflure to gain weight and contact
with an adult with TR. Wine of the 25 children (36%) had
confimed TB (three cases) or probable TR (six cases), In
termns of percentage, the number of TE cases increased
56% (five of the nine children) when the criterion of cog-
tact with an adult with TB was combined with loss of
weight anly,

All three WHO criteria were present in 11 children.
Seven of these children had confirped TR {three children)
or probable TE {four children). As a result, in this group
of 627 children, the positive predictive value of the three
WHO criteria when presen simultanecusly was 63%.

Discussion

‘This study shows that a combination of the three WHO
cnteria for TB has a positive predictive valse of 63% in
detecting cases of eonfimed or probable TB. No useful
vilue was obtained from the presence of only one or two
of the individual criteria.

This study was undertaken in the busy outpatient
department of a tertiary care hospital serving an under
privileged community with a high incidence of TB. As
such, it provides  realistic view of the likely success of
the three clinical criteria frequentty suggesied for select-
ing children in whom T should be suspected, The setting
of the study is unysual in the context of underprivileged
communities in the developing world, in that chest radio-

graphy is not usually so freely available, nor is it always
possible 1o obtain gastric aspirate specimens for culure of
TE in peripheral clinics.

Accurate diagnosis of TB is important for the institu-
tion of appropoate therapy. In the case of childhood TE
the decision to institute therzpy will be influenced oot
only by the diagnostic eriteria but also by the age of child
and the severity of illness. In this study 60% of the chil-
dren with confirmed or probable TB wers younger than
15 yrs. Age may be of patticular importance in the
younger infants and children aged <2 yrs, since these are
the children at grear nisk of developing severe, Jife-threar
ening diszeminating forms of TR {12].

The children presenting with confirmed and probable
TB, however, had a far higher reported incidence of con-
tact with an adult case of pulmonary TB. ie., 60 and 74%,
respectively, Children in contact with an adult case of TB
are exposed 1o a considerable risk of infection and dis-
ease, however, when the criterion of hoosehold comtact
alone is present, this does not necessarly mean that the
child in question is suffering from TB [13]. In combina-
tion with one ar both of the other crieria, the probability
of suffering from TE increases.

Mo cases of TB were identified amongst the children
with failure to gain weight as the sole criterion of suspect-
ing TB, and it would appear that for most sereening pur-
poses these children could be ignored far TR diagnosis in
the absence of other criteria, symptoms or clinfcal sizns.

in aduit practice culture of M. tberculosis is the gald
standard against which the diagnosis of TR can be meas-
ured. In childheod this is only partially true. Even within
secondary and tertiary care institutions the diagnosis of
TB in childhood is confirmed by culture of TB from gas-
iric aspirate in only 20-30% of children [14], With this in
mind we were reluctant to ask all 627 patients who
entered the clinic to volunteer for gastric aspirate and all
ather work-up and concentrated instead on the 206 pati-
ents with one or more positive WHO criteria (table Ia).
This made it impossibile to calculate the sensitivity, specif-
icity and negative predictive value of the WHO criteria,

In conelusion, this sudy assists in the more precise
delineation of the positive predictive value of the proposed
World Health Organizaton approach o the diagnosls of
tuberculosis in childhood. The diagnosis of mwbercylosis
most be maore seriously considered when z child presents
with three of the criterfa. We suggest that this is an appro-
priate diagnostic process for use in areas of high preva-
lence and with few facilities which will provide 2 logical
basis for what s, in these circumstances, the art of the
posstble. In children <1.5 ¥rs of age applying the World
Health Qrganization -criteria for suspecting tuberculosis
may alse be of value in cownties with high sociosco-
twomic standards.
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