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ABSTRACT

In an atiempt to answer the fillowing obyjectives: 1} Lo deter-
mine the effect of the fullbwing Factors on tubercwlin reactiv-
ity namely: state of nutrition mumber of BCG scars and his-
tory of exposure; 2) to correlate tubercolin reactivity with
clinical manifestations and radivlogical tindings in tubereu-
losis; 3) to be able to identify predictors of tuberculin reactiv-
ity; 4) to determine an appropriate cul-off size of PPD indu-
ration for a suspected TB infection, 185 schoolchildren ran-
domly selected from Grade 2 to Grade 6 attending a publie
school were intradermally tested with 5°TU of PPD, All of
fhem also underwent 4 cliest radiography. 61.08% woere posi-
tive to the skin test. Majority belonged to the Grade 2 level.
Among the factors taken into consideration, only the number
of BCG scars and history of exposure wore foand o be sig-
nificantly correlated with tuberealin reactivity at p=0.5, Us-
ing logistic regression svalysis, ¥ vierinbles were found 10 be
signilicant predictors of tuberculin reactivity: history of ex-
posure, nutrition, and poor weight gain. Among the proposed
cut-off sizes for TB infection, a =10 mm sKin induration re-
mains to be the most reasonable veference poind 1o diserimi-
nate infected From the uninfected schoolehildren, A history

_of close contact to an adult with probable infections TB is
paramount in any child who will be evaluated for a possible
tuberculosis infection. This visk Gwetor together with o reae-
tive tuberenlin will be able to substantiale additivoa] infor-
mation provided for by the presence of clinical manilesia-
tions and/or radiological Godings. ’

INTRODUCTHN

The uneeasing vecurreee ol wibeeeplosis b chifdren
werldwide signilies an ongoing mmsnnssion ol inlection wnong
all age proups.

1o the Philippings, i remaing o be o mager public hoalth
peoblem. Despite movermzient efforts o inprove disease surveil-
lance and treatment pragrames, the workadity and  mortality re-
maing ta be bighly sienificant vspecinlly nens chitdren whierem
approximately 105 g2 the discase By 10 vears,

Children with wberculous infection are commaonly a-
sympromatic with novmal endivgrphic Gndings, Alhough the pos-
sibility of developing tuberculosis remains Hiroughout 2n infiected
Kevwads. iilcrcolm oo sl Yoetogex o 1o

Section of [nfaeiions Diaease, Doeporbe et edow et sl *Pepancon
of Raduelogy Philppine Childna « Molised Lo, Quean Ly

individual's life, children with untreated tuberculous infections
are at risk for developing disease Tor longer periods of time than
aee adules, and they become a source of tuberculosis in the com-
mnuily, Children become prone to infuction if there is prolonge:d
exposure and close contact 1o an aduli'adolescent case, Specili-
cally, caregivers such as relatives, neighbors, nannies or 1eachers
have been identificd to be potential sources of tberculosis.

Poverly, with resultant poor nutrition and inadequate
medicn] care continue (o play arole in (he epidemiology o tuber-
culosis® and may explain i part to the uncontrollable rise of
taberculosis in our cotntry.

Whereas in adults diagnosis off T is prinarily bacte-
rinlogic. in children it is Tequentdy epidemiolosic and indineet,
Thes, testing the Later for mberculous infection becomes essen-
tial in identilving infecred persons who can benefit from preven-
tive therapy and perhaps in liding persons with clinical disease
in need of treatment Lo prevent its complications and sequelae.
With the high incidence of tuberculosis in the Philippines and the
high risk of possible exposure 10 an adule with infections 137,
schunlchildren is one subgroup that witl benelic feom tubercnlin
Lestiny,

A positive wibercolin skio st reaction is the Lallwark
of primary infection with 3 tebercnfosis, This indicates that
twre is a primary Tocus U the lung parcochyma oo smill w he
visible on reemgenogram with associated regional Lymph node
involvement.! The best example, the Mantonx test, considered 1o
B the “gold standard” test, involves the inteadenmal injection ol
3 nils of protein derivalive (PPD) prepared lrom supeenatane
extracts of evlinres of A fubercdosiy, Tn developed coomrics,
the sensitivity and speeificity of this 1est is estimaed w be aboul
Q0% o i 10-mm reaction sive. Locally, its sensiivily ranges trom
Li-der and specilicity of T7-100%." Vuriable reports regarding
its wseliIness e been obtained duc w the diferences n sirengihs
of P17y used. A great proportion of local studies have wsed The
2TU a5 o gauge of sensitivity of the Mantonx test, Recentdy, o
study by Chan et al used the 3TU and showed a sensiovity of
SU. 3% but a specilicity of 97.7%., Wilh the uadersupply of this
Lest, i new commmercial preparation of PPD 3T from Japan was
produced to answer the increasing demand for this 1est,

Litiliing the taberculin st for recosnizing children with
probable TR infection enbances its value ax a diagnostic wnl
One limitation oFthe tubereulin lestdhough is its effect an aehild
with previous BCG viceination, As a prevemtive measare, BCG
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has been routinely given to young infanis and children under 8
vears of age. Although BCG has been in use for quite sometime,
its effectiveness is still uncertain and is belicved 1o be from O-
80%.

The Commintee of Infectious Disease of the American
Academy of Pediatrics has stated that prior BCG vaccination iy
pever a contraindication to tuberculin testing. No reliable method
exists for distinguishing tuberculin reactions caused by BCG vac-
cination from those caused by natural infection. Reactions are
often <10 mun and should not be considered a factor in determin-
ing whether the reaction is caused by M ewberculosis infection or
prior BCG vaccination. In addition, reactive PPD test wanes af-
ler 3 to 5 years of vaccination and is unlikely to persist for mare
than 10 years in the absence of TB exposure and infection.

Revaccination with BCG however can modify the lu-
berculin skin test response because it produces a larger indura-
tion. [n a study done by [Idirim etal in 1993 among Turkish school-
children, findings showed that different induration sizes were
obtained in children with 2 or 3 scars. Sepulveda’s study in 1990
also revealed similar results. As such, recommendations were
made o use the 90% percentile values of the induration size for
detecting tuberculosis infection . So far no local studies have been
undertaken to reatfinm these results.

Different cut-off points have been employed to interpret
the Mantoux test. The American Thoracie Society uses the “5-
10-15" rule for groups with different risks of tuberculosis. For
children at high risk {e.g. these who are contacts of adulis with
infections TB, who are immunosuppressed, have clinical evidence
of tuberculosis, or who have abnormalities consistent with whber-
culosis on chest roentzenogramy), & luberculin test reaction of 5
mm or greater induration is considered positive. For infants or
for children who are living with adults in a high-rislk group, an
incduration of 1 dmm or greater is considered positive, for all other
petsons who arc considered at low risk For tberculosis, indura-
lion of 15mm or greater is classified as positive. A local study
done by Chan et al showed that an induration > 10 mt with PPC
5 TU was highly significant in patients with wberculosis. The
First National Consensus Report { | 989) ol the Commitlee of BCG
& Tuberculin Test endorsed an $-mm induration for indicating
TB infection on the basis of the National TB Prevalence Survey
results of 1983, In the recently concluded PHILCAT convention,
the working group on classification and diugnosis has recom-
madadaz Smm induration as a gositive reaction whether BCG
ot ton-BCG vaccinated in childeen 5 years and above, To date,
there are no local data comparing these PPD sizes in ¢hildren
suspected with tuberculous infectian,

A negative Mantoux tuberculin skin test never excludes
tuberculous infection or discase. A considerable 10% of immu-
nocompetent children with culture-documented tberculosis do
not react initially o 5 TU of PPD.? Host relared factors such as
age, poor nutrition, co-existing viral infection and overwhelming
tuberculosis can likewise lower twberculin ceactivity,

with an enormous nember of published studics aboul u
very old disease certain isses remain umresolved. The objective
of this study are:

13  to determine the effect of the following factors on
wherculin reactivity:
a. state of nutrition
b. number of BCG scars
c. history of exposure
2) 1o correlate tuberculin reactivity with clinical mani-
festations and radiological findings in tuberculosis
3} to be able to identify predictors of tuberculin reac-
Livity
4}  to determine an appropriate cul-ofY size of PPD in-

duration for a suspected TB infection
MATERIALS AND METHODS

The Antipen_ A purified protein derivative from BCG Laborate.
ries, Japan was supplied for the study, Each vial was reconsti-
tuted to contain the amount of prodein equivalent to 5 tberculic
umits {3 TU).

The Subjects. The study population consisted of 250 schoolehil-
dren randomly selected and equally apportioned to cach year level
from Grade I to Grade V1 {age range; 7-14 vears old) attending
a public school in Brgy. Bagong Pag-Asa, Quezon City. Parenial
consent, a detailed family history including a possible exposure
to an adult‘adolescent as well as personal medical history were
obtained from each patient through the parents. In order to find
oul the possible sources of exposed children, parents/ guardiang
were asked the following afiernoon fever; weight loss; chronie
recurtent ¢ough, back pain, a recent chest x-ray/AFD sputur
smear; previous history of TB treatment; other adults staying witk
the family with similar signs end symptoms. A posilive chest ra
diograph andior AIFB sputum smear was considered an active case
Likewise, an adult with a chest radiograph indicative ol tubercu:
losis but with inadequate treatment was also considered an activ
case. Adults who had 2 or more signs and symptoms suggestiv
of TB were adviscd to have an AFB sputum aod/or chest radio-
graph done, and were considered as TB suspects. Among the
schoalchildren, special attention was given 1o the following sizn
and symploms: covghiwheezing = 2 weeks; painless cervical and
or other lymphadenopathy, poor weight gain, fever 2 2 weeks
Presence of 2 or more of these clinical features were considere:
suggestive of wberculosis. A complete physical examination wa:
performed. The age, sex, heighl, weight and BOG waccinalion
status were all recorded. The latter was deteemined by the num
ber o BCG scars in the deltoid area.

The Tubercalin Test. The test was carvied owt in all schoalchil
dren with consent. A dose of 0.1 ml of 5 T PP was injecte
intradermally using a 26-gauge needle over the volar surface o
the right foreanm done by a single nurse,

dnrerpretution of Test. The resction was read 48 hours aller in

jection by the investizgator, Interpretation was basced on the pres

ence or absence of an induration measured transversely 1o th
long axis of the forearm,



All readings were measurad to the nearest millimeter using a ball-
point to determine the edge of induration and avoid underreading
when palpation is used.

A =10 mm induration was considered a positive reaction.
All chest radiographs were done in one hospital.

Only 1 radiclogist interpreted the x-ray plates. To minimize
intrachserver bias, the radiologist was blinded to the following
clinical history of the child, P.E. findings as well as the PPD re-
sult.

Chest Radiograph. Both postero-anterior and lateral views were
done.

Interpretation of the Chest Radiogriuph. Chest x-ray plates which
had poor outcome were repeated before reading was done. Fea-
tures like hilar adenopathy, primary parenchymal focus, or com-
plications such as pleural effusion, cavitary lesions, coin shadow,
collapse-consclidation, obstructive hyperaeration and miliary
pattern were each considered as radiographic manifestations of
tuberculosis.

TB Classification. In an attempt 10 classify the school-
children according to exposure infection and disease using the
PPD, the following sets of definition were observed (based on
ATS and Centers for Disease Control)

TB Exposure. A child who has been exposed to an adult/
adolescent with active TB disease, has no signs and symptoms of
TB, negative PPD and negative chest radiagl_'aph.

TB Infection. A child with or without history of expo-
sure to an adult/adolescent with active TB, has positive PPD, no
. signs and symptoms of TB and negative chest radiograph.

TB Disease. A child who has active TB has 3 or more of
the following criteria
exposure to an adult/adolescent with active TB
positive Mantoux tuberculin test
signs and symptoms suggestive of TH
abnormal chest radiograph suggestive of TB
laboratory findings suggestive of TB (histologi
cal, cytological, biochemical, immunological
andfor molecular)

Ll

The following statistical tests were performed to ana-
lyze the data: Fischer's Exact Test for 2-table correlation; Man-
tel-Haenszel chi-square; logistic regression for predicting signifi-
cant risk factors and measures of sensitivity and specificity for
devising appropriate cut-off PPD size. A p-value of <0.05 was
considered significant,

RESULTS

A total of 218 schoolchildren participated in the skin testing,
Thirty-three students howewver, were excluded from the study due
1o non-compliance with the taking of chest radiograph. OF the
remaining scheolchildren, 113 (61.08%) were positive to the skin
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test. The per cent of positive reactors by grade level is shown in
Table 1.

Table 1. Tuberculin Reactivity in the Various Grade Levels

YEAR LEVEL HNC.QF TUBERCULIN %REACTIVITY p-vilus
Girade 2 40 3z 2000 0003
Grade 3 46 3 50,87 0505
Girade 4 kL] 13 5294 0598
Grade 3 i 16 5333 BT
Grade & 5 19 54,30 0366
TOTAL 185 13 G110 0.019

The greatest proportion of tuberculin reactors came from
the Grade 2 level with an 80% reactivity. Students from the other
year levels had parallel numbers of positive reactors exceeding
50% of the total number for each particular vear level. Analysis
using Mantel-Haenszel chi-square showed significant difference
between the 5 groups on PPD response. This outcome has been
greatly influenced by the large reactivity shown by the school-
children who belonged to the Grade 2 level.

MNutritional Status

A little more than 65% of the schoolchildren were as-
sessed 1o be nutritionally stable while the rest was either classi-
fied as undernourished or overnourished based on the FNRI-PPS
Anthropometric measurements for Filipine children. A Mantel-
Haenszel chi-square analysis done demonstrated borderline sig-
nificance between the 3 groups. As shown in Table 2, a large
proportion of well nourished children produced significant tu-
berculin responses but many of whom, also demonstrated non-
tuberculin reactivity, Overnourished children showed remarkable
tuberculin reactions. Surprisingly, over 60% of children assessed
to be undernourished showed positive reactions to PPD.

Table 2. Effect of Nutrition on Tuberculin Reactivity

NUTRITIONAL PP RESPONSE T Totan
STATUS [ER] [

B well = ibaurahed 55 44w L Y 13 {hd i)
ued camo L richaed 5 CRR RS A1 OT A%y £ l!lﬂl‘.‘T
werscunshed | 4 (@mmy 43 e | 17 qiim

P
BCG Status

Table 3. Effect of BCG on Tuberculin Reactivity

BOGSTATUS | FREQUENCY | PERCENT (=1 FED SLREACTIVITY | pe vl
e R = B B 1| ..... ==

| BOG sear ™ 422 P am ] amdl |
2 e | v | 04| &8 1 kx| oo h
TOTAL 155 T TE] il g | ]

Table 3 illustrates the frequency of schoolchildren who
had BCG scars and those who had none. Out or 173 who had
BCG scars, 78 (42.2%) children had 1 BCG scar and 95 (51.4%)
had 2. Only 25% of children with no BCG scar reacted to the test
positively. Of those children with | BCG scar, 12 received the
vaceine during infancy and 66 at Grade 1. More than 50% re-
acted to the test in both subgroups with comparable results, 68.42%
of children with 2 BCG scars reacted to PPD positively. As the
number of BCG scars increased, the number of tuberculin reac-



tors also increased. Using Fischer's Exact Test to determine dif-
ferences in PPD reactivity between BCG and non- BCG groups
demaonstrated significant results. The presence of 2 BCG scars
also revealed direct association with PPD reactivity.

The mean PPD sizes for each BCG group were as fol-
lows: 8.3 +/-6.9; 104 +- 4.7; 10.7 +/- 4.5 respectively, No sig-
nificant relationship was evident between a particular BCG group
and the size of the induration,

Table 4. Different Factors and PPD Outcome

Clinical Features

Clinical features which included chronic cough (= 2
weeks), cervical lymphadenopathies and poor weight gain had
been noted in 66 (35.7%) of the 185 children. The remaining 119
was assigned to the asymptomatic group. In decreasing frequency
- cervical lymphadenopathies - 117 (63.2%4), chronic cough - 47
(25.4%) and poor weight gain - 32 (17.3%6) were observed during
examination of these children, Of the 117 children with cervical
lymphadenopathies, only 74 (63.25%) turned positive o the skin
test. A similar turn out of tuberculin reactors was obtained in those
children with chronic cough (68.08%). Although only 32 chil-

EACTOR NO.OF [rop PP |5 REACTIVERY| povaine | dren were noted to have poor weight gain, 30 of whom (93.75%)
sehuol were reactive to PPD.
children
A Exposure . Among the asymptomatic children, 70 (58.8%) were
Present L8 160 5.75 LREHIL] .
Absent 7 11 19 40 tuberculin reactors while 43 (65%) children turned positive in the
B Chost nerav symptomatic group. There was no significant difference, how-
’ ) ever, which existed between the 2 groups.
Maormal 17 141 3T .40
C Chimical manilestations
Asymploiatic 119 2 38 0 (284 Table 4A. Clinical Features and PPD Qutcome
Symplomatic i 43 55 1S CLINIEAL FEATURE WEI‘.}UEHNC‘T ] T3 R TR
vy [}
coteh 2 2wk -“ :1]‘ 25 4355 32 () 15 319 )
History of Exposure e e | @ vy
ot vt g 1 arra Mo TR R J

Omne hundred thirteen (60%%) schoolchildren tested had
close contact o adults suspected, others confirmed by chest x-ray
of having tuberculosis. A comparisen done using Fischer’s exact
test, to determine any difference in the PPD response of these 2
groups showed highly significant resulis,

Amang the elicited sources of infection, parents particu-
larly the father {28} dominated the picture followed closely by
the mother (237 and grandparents (243, Most of these people live
with the index reactor except for some children whose source
was a next door neighbor with whom they had frequem contact,

Radiological Findings

OF the children who had undersone chest radiosraphy,
only |0 demonstrated radiographic findings sugzestive of wiber-
culosis and 7 of whom had reactive tuberculin test, Radiological
features included hilar adenopathy (2); hyperaeration (1); pnew-
monitis {2}, consolidation {1}, hazy opacities (1). The 3 non-lu-
berculin reactors demonstrated the following chest radiological
findings: solitary, enlarged node seen only in lateral view: hilar
lymphadenopathy, matred; and healed 1 TB,

One hundred seventy-five children had normal radio-
graphic results, 106 (60.531%) of them wurned positive 1o the skin
test. Fischer’s exact test showed no demonswable significant re-

lationship between radiological findings and wherculin reactiv-
iLy.

Combination of Factors

Individual factors which were taken into consideration
were compounded based on the eriteria set by the American Tho-
racic Society to classify suspected TB patients. Several groups
were formed and schoolchildren were clustered accordingly.

Table 5. Tuberculin Reactivity of Compounded Faetors

COMBINED FACTORS mik (F = FPD == REAL ||'L'|]'|'-
SCEHMILCHILIRER

Asvophinnatic {43 Evposere | il ¥EX

At nptomats -1 Easisace 44 ] 1T
] Svmptomatic {9k Expasure 45 = w7
| Svgfanuhe i Enposing x ] 1
| Aol s Evposure N OXE il fil %4 T}
| aposre BOONE H i+ HES
[ Svmpganialic 0= Eywisune Ab CXR 0 5 R |
— - - - -
| Svmpeomaiic i01 Lysasure M UXR 3 1] EYRE] ]
b

i g fed Eagnre N CXR b 4
l FINgEEHNAING £ B Xl v mo

This table clearly illustrates the crucial role that expo-
sure plays in tuberculin reactivity. All asymptomatic children with
history ofexposure generated a high tuberculin reactivity ($3.5%).
Similarly, children who had manifestations with exposure begot
significant reactions (86.7%). The absence of exposure in both
the asymptomatic and symptomatic groups only vielded signifi-
cant reactions of less than 20%. All childven with significant ra-
diological finding were symptomatic except for 2. All these §
children had history of contact with a potential T case, How-
ever, a number of symptomatic children with exposure had nor-
mal chest x-ray findings yet produced a high rate of positivity
(87.18%).



A significant association was shown in the cluster of
children who were asympromatic with normal radiological find-
ings and has history of conract to adult cases with luberculin re-
activity at p=0.000. These children were the cnes classified un-
der TB infection.

Tabhle 6. Assessment of Schoolchildren

SIEAM PR E TR Bl

§omm

Dsing the analysis of variance to determine dilferences betwesn
PPI} sizes amony aroups. no substantial disparity wag demon-
strated between those who were assessed 0 bave mliction and
those who belonged 1w the Disease group. Signilicont dilforences,
however, existed in the Jollowing ot p o= 0.02: no TE group -
Infection; ne TR graup - Discases Exposure - Infection; Expe-
sure - Disease,

Logistic Regression Analysis

LUsing the louistic regression analysis (nnivarile ap-
proach), 3 of the factors considered tuened oul Lo be signiticant
predictors of tuberculin reactivily and these were: presence of
exposure; state of nutriton and poor weighi gain.

This table shows the siendficant prediciors with it re-
2l 1
sultant probable chi-sguare and odds ratio.

Table 7. Significant Predictors of Tuberewlin Reactivity
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If a predictor’s estimated odds ratio is more than | fhen il sigoi-
fies high associalion with tuberculin reactivity, Al these predic-
tors had odds racio of inore than |

The actual probability that & child las borcalous i
fection using a = 10 mm induraiion as the cul-elUstee Tor o posi-
tive tuberculin reaction was cileulaed using regression analysis,
Resulis revealed non-discrininating puints this using this as rel-
crence point will entail classifving a small sel ol children as hav-
ing TB infection whan-truly they have none, On the ather haad,
fixing the vatue > 10 nm will mean missing oul w greaier number
of children with true infection.

Sengitivity and specificily tesling were also done 1o come
pare the different proposed cut-otf sizes and demonstraed che
following results:

Table §. Sensitivily and Specificity of Different

Cut-Off Points
i PILDECELFLT . LT SR 1R g “::‘;u;“-"”"f' T -571;’;'-:'(___
PREE 0L, ATIOM B
= Winai T o ”'ﬁ.x L] 15K -
T P
B £ % M
H b1 Wi
H " 1..._....... - ........._ ».. -

Altheugh the 2 3 mun value had the highest sensitivity meaning
only 4,2% of cases will be missed, difficulty will be encoumered
in predicting cases which are truly negative because of its very
low specilicity. On the olher hand, setting the cut-off size at = 11
m will denote missing 25% ot roe cases bul improving aceu-
racy of identifving negalive cases. A 2 Jlmm cut-off size had a
zensitivity of 84. 7% und mainlained a specificity of more than
0%

DISCUSSION

The reaction o intracmameeusly injected wberculin is
the clagsic example ol a delaved (eellulary by parsensitivity char-
aclerized by 1) its delayed cowrse, reaching a peak mose than 24
hoaler testing: 23 its indoraed character because of cell infilira.
tion; and 3} occasional wvesiculation and necrosis. A positive re-
action wa Mantouwx westwill 3 T0 PPL demonsiraies that hepoer-
gl iy o yockacema hos dovelpec? The Targer the dndu-
ralion, the greater is the probabilivy that the inflicting organism is
A rihercwloyis, Allhough skin peactions may be confounded by
infzction 1o myeobaclerin other than W fvforouiosds, these an
oflemimes smaller than reactions coused by tuberenlous inlee-
fions. The relatively high rate of positive twiberewlin dest cxhibited
b U schoalchildren in the different year levels can help estab-
lish a probable reluionship of the positive tubarcnlin s w -
fection wilh M. mhercufosiy, There was a largur e ol test posi-
tivity in the younger nge wroup than i the older ones which way
in contrast W Blum's survey” of school age Americin children
dong in 1962 wherzin tubercolin reactivity increased with inerzis-
ing age. This discordance is broughit forth by the praciice ol re-
immunizing chitdren at school entry with BOG thus produecing
layger reactions over the next year ad gradoally waning ns the
ticne lapsed from revaceinalion becomes fonger. Azarl froe this,
mest Filipieo schoglchitdren mainiain close contacl wille b
parents and bomediate adult eelatves sinee Uwe commonly live
w2 o el

Malnutrition has been widely recownized 10 alles! -
berculin response and kas hoen censidered 1o be one of the vari-
ong host-related factors 1o deerease PP response. Funclienal
deficieacy off CO4 cells and reduction of roseue forming lvn-
phocyvics wre seen in malnourished states. In this shudy though,
Uhe degree of purrition did nol comtribute signilicantly i the PP
outcome. T facl, & Large proportion of negative resclor cimne
from the well nourished sroup. Undernourished children even
produced significant responses bwice that of negative reactions,
These findings concur with Chan®s stucdy® whearein depres ol stunt-
ing and wusting did oot produce substantial cllect on PP rea-
tivity. Nonetheless. it has 1o he stressed that the degree ofmalnu-



trition of the participants was not severe cnough 1o downresu late
the functional capacity of the T cells. )t may be inferred then that
true PPD response can still be produced in mild states of maloy-
trition and indirectly reflect the TB status of a child.

Several reports have disclosed that revaccination pro-
duces larger induration and a greater degree of wherculin sensi-
tivity as compared with one vaccination.

In this study, < 42% oT thuse with BCG scars had reac-
tioms less than < 10 mm in contrast 1o 73% (o those withoul BCG.
These results correspond to the Brdines of the Cebu vaccination
campaign projects’ done in 1965 and 1966 whercin 54% and
T4% of children respectively with old scars had indurations less
than [ mm as compared to 34% and 87% withoul scar. Chan’s
results showed no significant difference between the 2 groups.

Expectedly, PPL) reactivity should have waned already
if BCG was received during infancy. With a background of recent
contact t potential sources of active TB. more than 30% ol the
children (n+12) in this subgroup were twberculin reactors which
could be considered reflective of a possible wherculous infec-
tion. OF the 66 children who only received BCG ax Grade 1, 2
peaks of tuberculin reactivity was observed - first, during the st
2 years post-vaccination and second, 4 years post-vaccination,
The former event may be a boosting cflect and the latter may
supgest presence of an infection considering the high proportion
of children who had adult contacts with potential wberculosis.

The presence of 2 senrs substantially increased the num-
ber of reactors to the wherculin west. Moreover, most of these
positive reactors were Grade 2 children who had received BOG
the previous year. Sepurate studdies done by Hdirim ® and
Sepulveda’ have also shown enlarging trend of skin reactions as
BCG sears increasad in number. Speculations arise then on the
reaction size ol BOG recipients to tuberculin test since various

" reparts have stated char reactions greater than 10mm are unusual
following vaccinalion, * but in this study it was shown otherwise.
However, there is still no reliable test to distinguish reactions see-
ondary to BCG vaccination from trie infections so ar this point. it
is still reasonable to deduce thar majority of the positivee reac-
tions were brought upon by the presence of a wberculous inlie-
tion because of the high prevalence of this disease in our sewing
and in addition, many children were found to have close contacis
with adults with polential infectious TB cases. [t would also be
wise to recognize the facl that a sumber ol thise reactions may
truly be booster effacts of the BCG vacc ination.

The mean PPL sizes of the dilferent BCG zroups were
comparable thus there was no need 1o alter the size of PPD indu-
ration for detecting tuberculows infection as stipulated in Ndrim’s
stuidy.

The majar factar linked 1o infechon is close conlact with
adolescent and adults suspected or conlinned luberculosis cases.
Results which were demonstrated in this study lae exceeded 1he
average rate (30% - 30%) uiven by Surke for hovsehoeld contacts
with reactive Manloux tests and with known exposurg (o infec-
tious TB ¢ases. Chan® in his study got a 71.2% Jor his sbocomal
patients. Likewise, Takamatsu' established history of contacl in
73.3% of 339 pediatric TB cascs. With a zreater than $0%% reac-

tivity seen in this series among schoolage children with elicited
exposure to suspected TB cases sugpests an ongoing ransmis-
sion of the inciting agent in the community, Sources of exposure
have remained to be persons whom the children are in frequent
contact with and these included parents and relatives who stay
with the family,

The chest roentgenogram is oflen correlated with PFD
and/or elinical manifestations and has been the subjeel al'so many
researches despite inconsistencies encountered among different
readers and between the opinions of the same reader on different
occasions. Local studies™*'% have documented thal the most
frequent radiological findings suggestive of primary TG is nodal
enlargement - retrocardiac, paratracheal or peribilar. Results of
children with abnormal x-ray findings from this study conformed
whal had been frequently observed. Emphasis though has to be
placed on the knowledge that not all normal chest radiographs
will have small PPD indurations. On the other end, sugsestive
radiological findings coupled with a history of contact will have a
probability of producing an enlarged wherculin reaction, Differ-
enl oulcomes have been reported reparding this theory. In Bonusg
study." only 46% of tberculin reactors had abnorial chest x-
ray. Chan’s results demonstrated otherwise because he was able
to show a signilicant association between PPD responses and chest
x-ray. In this series, majority of the tuberculin reactors had nor-
mal x-ray findings but those with abnormal findings |ikewise had
high wberculin positivity (70%). Patients who belonged (o the
lauer group were mostly symptomativ und hud history of expo-
sure. [Lcan be deduced then that a normal chest radiograph thken
in the conlext of other variables such as a (1Y PPLY skin test, o
history of contact with an adult TB case and absence ol symp-
toms has great value in assessing a child with suspected TB in-
fection. Moreaver, a significant radiographic finding with all the
other parameters present can easily identify a child with TB dis.
case.

Clinical manifiestations of wabereulosis depend upon the
quantity ol tubercle bacilli present, the virulence ofthe organism,
the age. immunocompetence and susceptibility of the host when
inftially inlected. ™ Asymptomatic presentation is inoee conumon
among schoolage children (B0-90%) than among infants |ess than
b year of age (40-50%)." Clinical signs ure so meager and not
very specilic thus should always be considered in the somest of
other parameters for @ more accurate assessmcnl,

Among the clinical features taken into account as sug-
geslive ol tberculosis, cervical lymphudenopithy was still che
mixt [requently observed as has been seen in other Joeal studies,
However, there was a considerable high percentage of children
(36.75%) who only presented with this sign vel had small reac-
tions of skin test and had normal radiological findings. Appar.
enily, no exposure was elicited fromm their parenis thug were as-
sessed 1o be Iree lrom infection. 1 will theeelore be risky 1o con-
sider a child to have clinical TB based on 4 signdsymptom alone
because this can lead to overdiagnosis and eventyally
overircatiment. Poor weizht gain which was fouod w be g signifi-
canl predictor of tuberculin resclivity in this series poins w a
crucial role it plays as a feature suvvesiive of wherelosis al-
though this has only been shown in few studies S0 There iy siill
a scarcily of data rezarding the predictive value of cacl ol these
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clinical features thus at this point it will be more rational to con-
sider each suggestive manifestation in the light of other synp-
loms which may be present.

The use ol this wberculio test together with the other
criteria (clinical features, radiological lindings, history of con-
tact) had been helpful in our pursuit of detecting children who
were probably inlected. In this study, history ol contucl wilh an
adult with probable infectious case was (oremest because this
played a pivotal role in tuberculin reaclivity, As hos been shown,
despite presence of sviptoms in some childeen, tuberculin reac-
tions wete small and radiclogical Gidings were normal, On the
other hand, a number of asymptomatic children with apparently
na exposute had reactive inducations and this may be due to sev-
eral reasons: lime interval from BCG receipl to skin lesling was
short: infection with anontuberculous imyeobacteria, Children who
possessed 3 criteria - clinier| manifestations, presence of expo-
sure and significant radiolegical Mindines - associated well with
tuberculin reactivity.

Based on the resules ol this study, no cxact PPD size
can be suggested as indicative ol infection or disease, Atthis point,,
itwill bz difficull 1o postulite that larger indurations can be seen
in diseased children,

Three factors were obitiined 1 be sigmlican predictors
of tuberculin reactivity, These icluded: presence ol esposure,
state of nutrition, and poor weight gain. These lindings are com-
parable with results of other studies Laken trgether,

After testing several cul-ull sizes for PPD induration, o
size of = 10 mm would sull be e most reasonable reference
point to discriminate the infected from the uninfecled. Although
asize of =5 wm will Taroely inprove it sensitivity. Lus will
entail overdiagnesis and eventually vvertreaument. Identifying
Jteuly uninfected children would be met with dilticully because of
its Jow specificity, On the other hand, setting the value at 1Omm
will improve recognition of the uninfected However 40%, of U
true cases will be missed because ol ils duninished sensitiviny,
Although o 10m induration will sfightly dintinish its sensitivity
(34.7%) in discerning real infecred children, its strength in pick-
ing out uninfecled ones will be naintined at more than 50%.
Based on these clucidation, setling (he cul-olT siae ot this walue
would stil] seem to be e most reasonable move,

SUMMARY

The urhoreudin test usinge 5 10 o PP remaing v be U
best dingnostic leel available o physicians w help idenuty chil-
drem with probablie TR inlection. Schoelage children, the mege
population of this study served as the pateway to idenuily adulls
indireetly who probebly continue fo ransmit the wberele bacilli.

There were 183 sehoolehildlran wl completed the study
of whom &1 08" were positive o the skin lest Magesty of (s
wherculin repctors zame Jrom e Grade 2 level and recipions off
BCG the previeus v

Mulnulrition producing o stite al'anergy 1o e ebereu-
lin test was nal shown in this sty Dasanoch as the degree of
malnuteition shoukd be considerad, muld Jooms of seel can sl

-
3

generale a reactive PPD response,

The number of BCG scars had markedly aftected tuber-
culin reactivity leading to a larger number of positivity as it in-
creased. Since this influenced interpretation, especially that fu-
barculin testing was done a year afler receipl of BCG vaceina-
lion, explanations were taken in the context of the epidemiolog
and prevalence of the disease in our setting und possible booster
effect of the vaceine.

Among these 3 crilerin considered - exposure, chesl x-
ray [indings and clinical features - only history of exposure corre-
lated well with tuberculin reactivity.,

Mresence of cervical lymphadenoputhics continued 1o by
the predominant manifestation ot did not necessarily signify pres-
ence of infection.

With the aid of this new wberculin 1est combined with
the other criteria, schoolehildren were ably clissified as o TB
exposure, infection and discuse. Most of them belonged o TB
infeelion,

The 3 signilican] predictors of lberculin reactivily in-
cluded: history of exposure 1o an adult with suspected TH: state
of nutrition and poor weight gain,

An induration of = [H{lmm wlilizing Lhis new preparation
of PP STU remained 1o be the most reasonable cut-oft size 1o
distinguish between the infected and the uninfected schoolehil-
dren,

RECOMMENDATIONS

L1 the light of the resulis of this study, we recommend:
the vse of PPD 5 T as a diagnostic teol in schoolehildren w
deleet 1D infection and possibly idemtily aduls indiveelly, who
mity he potential seurces ol infection,

We proposc thal a similar study be done oo a larger scale
and include schoolehildren attending private schools 1o validate
Usese resulis. Younger age proups, < Svears ol age allending pro-
school or day enre centers could be another population which can
¢ thonghe ol o do pacatlel studies sinee s subset s at bigher
risl ol developing discase,

Sinee BCG miny possibly have aboosting elfect on PPD
or in sitnations where risk Betors may be prosenl, prevaceination
luberculin lesting at school eniry may be done be miving if be-
tween < and 11 years of ape or hetween 6 amd T years old.

The weuilabilily ol Lhis new prepacatson should e wel-
cone news 10 physicians, Comparative sticlivs should be pnder-
Bzl an o re-aBirm the resulls with a siniluz prepacation.
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Instructive Case

Monoarticular Knee Joint Inflammation in a
Newborn

Marla G. Balac-Litam, MD*

CASE REPORT

A 23«day-old baby girl was admitied because of right
knee swelling, History revealed she was bomn full weem, adeguate
for gestational age by ceasarcan section for feral distress. Parient
was meconium stained, vomited on the 1* day of life thus was
stacted ot ampicillin and amikacin for possible sepsis. Antibict-
ics were shifled on day 3 of medications when she developed
abdominal diswention, bypoactive bowel sounds. prenmatasis
imestinufiv on plain abdomen and occolt blood on lecalysis. The
patient completed 2 weeks piperacillin tazobaclam and amikacin
lor necrotizing enterocolitis stage 1[-A. Blood cullure grew noth-
ing, She underwent pholetherapy and was on parcnleral nutricien
via a peripheral vein until breast milk feedings were tolerated.
She was sent home improved on the 200 day of Tife. A day afier
discharze, the patient’s right knee was noted 16 be swollen and
she would cry when the affected leg was moved. This prompred
consultation and readmission,

Muternul history showed regular prenaal chieck-ups,
cough on 4™ month of pregnancy but ne intake of antibiotics which
recurred on the 8" month for which she ook amoxicillin. The
family history, nuiritional, developmental, immunization, personal
und social histories were non-contributory. Review of svstems
revealed no trawma, fever . diarrhea and no fussiness or ircitabil-
ity. Physical examinalion showed u slightly pale inlant with good
suck, cry and activity, Vital signs, abdominal and neurological
findings were essentially normal except for a swollen, coythema-
tous and warm right koce which was tender when touched. Com-
plete blood count on admission revealed WBC within normal lim-
iis forage, anemia and thrombocyvtosis. Radiographs of both knecy
showeed soil lissue swelling only of the affected nzhe joint.



