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Clinical Features of Adolescent Tuberculosis:
A Single Institute Study

Sung Wan Hong, M.D., Chan Eui Hong, M.D.
Dong Jean Lee, M.D. and Byung Hak Roh, M.D".

Departments of Pediatrics and Radiology’, Dong Kang General Hospital, Ulsan, Korea

Purpose : The purpose of this study was to investigate the clinical features of adolescent
TB.

Methods : We retrospectively reviewed the medical records of the adolescents aged 12 to
18 years and who are hospitalized with the diagnosis of TB at Dong Kang General Hospital
between January 2003 and December 2007.

Results : Of the 29 patients who were identified, 65.5% were male. The median age at
diagnosis was 16.9 years (range: 12.1-18.9 years). A tuberculin skin test (TST) was per-
formed for 6 patients (20.7%). Among them, 5 (5 of 8[62.5%]) in the 12-15 years age
group (Group A) and 1 (1 of 21[4.8%]) in the 16-18 years of age group (Group B) were
TST positive, which showed that the TST performing rate decreased with age (P<0.01).
Twenty-five patients (86.2%) were detected by evaluating the clinical symptoms that sug-
gested TB and 4 patients (13.8%) were detected by screening, but no cases were detected
by contact tracing. Twenty patients (69.0%) had isolated pulmonary disease. Seven patients
(24.1%) had pulmonary and extrapulmonary disease and 2 patients (6.9%) had exclusively
extrapulmonary disease. Most patients presented with multiple symptoms, and the most
common were cough (79.3%), fever (75.9%), sputum (65.8%) and chest pain (34.5%). M.
tuberculosis was isolated from the sputum of 20 patients (69.0%). The culture-positive rate
increased with age (range: 62.5% in Group A to 71.4% in Group B), but the difference
between the groups was not significant. Cavitary lesions were found 13 patients (44.8%).
The cavitary lesion rate increased with age (range: 25.0% in Group A to 52.4% in Group
B), but the difference between the groups was not significant. Four patients (13.8%) were
lost during follow-up. One patient (6.9%) relapsed.

Conclusion : Clinicians need to be aware of the unique features of adolescent TB, and they
also need awareness of the importance of TST and contact investigation for an adult su-
spected of having TB for making the diagnosis of TB. (Korean J Pediatr Infect Dis
2008;15:174-179)
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2. FHIZ=28 m§ B8 HAH(Tuberculin
skin test, TST)
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Table 1. Demographic and Clinical Characteristics of Adolescents 12 to 15 Years of Age and 16 to 18 Years

of Age with Tuberculosis

Characteristic 12-15 years (N=8) 16-18 years (N=21) P value
Male 5 (62.5)° 14 (66.7) NS
Urban 6 (75.0) 14 (66.7) NS
TST performance 5 (62.5) 1(48) <0.01
Isolation of M. tuberculosis 5 (62.5) 15 (71.4) NS

The numbers in parenthesis are percents

Abbreviations : TST, tuberculin skin test; NS, not significant
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slAsol 20(69.0%) 24 44 Bk AR
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A8y ool 22t 189k (Table 3)

5. MiZsts AL
AR A20/258(79.3%), 5= 0/48, ¥4
o} 0/11A F 20/291(69.0%) 1M A3to] HEH

Table 2. Presenting Symptoms™ of the 29 Adoles-

cents with Tuberculosis

Manifestations No. of patients(%)
Cough 23 (79.3)
Fever 22 (75.9)
Sputum 19 (65.5)
Chest pain 10 (34.5)
Dyspnea 8 (27.6)
Abnormal auscultation 7 (24.1)
Hemoptysis 6 (20.7)
Headache 6 (20.7)
Anorexia 6 (20.7)
Asthenia 4 (13.8)
Cold sweat 4 (13.8)
Abdominal pain 2 (69
Weight loss 1 (34
No symptom 1 (34

"Most patients had more than one manifestation

Atk ARE Add HAEES AT 588 (62.5%), B
15/21(71.4%) A¥HTable 1). 209] 5ol g digh
A3 FAHA e Ao 173(85.0%) 4 B
< FAA g8l A4S R gkl 1

4(5.0%) A2 isoniazidol WS Bol 2x}7} 24
(10.0%) A Tk

(12.5%), Ba 214 4
= 49, 9 2 el vt FEE 2EaLe
W 43 T4 2 skdel EXE = He2 ATl

65, BuollA & 1811008 ddo] 3
Eohe dlgol & AL wot BAGA fo

d& gl (Table 4).

7. X2 ¥ daAN
18(62.1%)2] #Atol Al isoniazid (INH), rifampin

Table 3. Site of Tuberculosis in the 29 Adolescent
Patients

Site of Tuberculosis No. of patients(%)

Pulmonary 20 (69.0)
Pulmonary and extrapulmonary
Pulmonary, pleural 4 (13.8)
Pulmonary, lymph node 3 (10.4)
Extrapulmonary
Pleural 1(34
Meningeal 1 (34

Table 4. Radiological Characteristics of Adolescent, 12 to 15 Years of Age and 16 to 18 Years of Age with

Tuberculosis

Characteristic 12-15 years (N=8) 16-18 years (N=21) P value
Cavitary lesion 2 (25.0)" 11 (52.4) NS
Upper' : Middle&lower" 6:5 1810 NS
Pleural effusion 1 (125) 4 (19.0) NS
Lymphadenopathy 2 (25.0) 1 (498 NS

The numbers in parenthesis are percents

"Upper lung lesion (including the apical segment of the lower lobe)
"Middle (including the lingular lobe) and lower lung lesion

Abbreviations : NS, not significant

- 176 -



(RIF), ethambutol (EMB), pyrazinamide (PZ)= 2-3
N AHE $ INH, RIF, EMB 4-1071€ A}8-319aL, 3
H(10.3%)°14 INH, RIF, PZ 271€¥ A}4 % INH, RIF
4-6714 AHE3FA T 39(10.3%) 141 INH, RIF, EMB,
PZE 8/14¥ o]’ Agst). thekAl UlAdEat 18 A
+ cycloserine, prothionamide, levofloxacine, pyrazi-
shdTt 3l A 2 m Qe
Ades Adda A 59 &S
Hhgk 2dlel A A F oS AAEHATE A=
ol FHPFEo] TE A7 44(13.8%) Lk

® 497 181(3.4%) ARA=d FAdA A &l 24

namide, kanamycin®. 2 X &
7“6’3E ,q]Euﬂ /\ﬂ

ol

>:
nﬂB oZ: iE

Q& Adiro] = o] INH, RIF, EMB, PZ 271
58 ¥ INH, RIF, EMB 47/1€¥ A& 8 1d 3/1€
5 ThA] Aol Ho] INH, RIF, EMB 971€ A5 &
X AT kA BAgow= rE AR XA A
ol 681(20.7%), B gH o] dF o] 6341(207
%), AFEZ 28(6.9%) R AT flo] BT
o 3RE Tk

ot
&
AL

3 5o
AdaE et 10-194 4017} 42082 2y
d7lel] eyt JF4¢] Srkeks As B 5 3
10-1941 Afel o] 7oA A8kAt W&ol A
ghate] 93.8%°l Eall thE A"WSo Fit 77.3%¢°l H]
A58 BT, ok o] Fadrle] Ashe] WA
| AL Axd71e a3l Adol g2

"] TbsaiAl 2

S oo o oo fUorQ
I b

e
(o]
Ei
flo

>
il
H

do] A ¢

=L}

d® OME}

ol
flL

”L?’ﬂoﬂ/ﬂ A7kA o] AJ3ho] AdE =
0 ga 5 gk A el A oA

9\)\ v2 Ahd A3e FFRA9 @—,-‘?}ﬂ A}l ol A
Fasil neslolol @ Aol

Ao z713ge] TST9 dgAel J53 719
gol o)@ g FAXAPE P ZAAA PR
D oty A8 A R ey TST7F B4

57
olm' ¥ o]d TSTO| Fa4o2 P Az Bl

02 BasdAet? TSTE A9 2E #xd7)
AAetl ot & FARl A= 6 lM T AAsl A

oA F2 Aot 97 8% T el TSTE

Aeti BE 21 % 12l A% TSTS Aldatel o
ol F7hE5E TST s gastgsd, ols A%

omzlEe] Adel axd FAHolA TSTH T84
< AR AYeHA Fekgir] wiZolgta Az
Al TSTE AAF 68 T 5180 429 AFo
15 mm °]’de] oItk
Agow AgksiA | 571=

_l

r ¥E

2520(86.29%) ¢l A 23

3 fpa QaEdon s WHE 48338
o)t stmeld 7] ARAANS Fste] Ausgon)
A% 242 Fa) 198 49 1AE 9A9. ol

waVel A P A l%Oﬂ 41gAe} H &
g Zell HlaLshH, A 3E
7 wo] Bol 283 HWER FHZA} REYW
3 o AzITh

Aol Ao 71y &3 Adarokale HAseld) v

2419014 #| <} oA o] FrbE %]

13) H Z’\]"’ﬂ/ﬂ#

B ot o2 Bt Ve o] Yad Ade 4 4
sl 2] A2 9ol A AT o] FutEe] 23 Re]
o WWsiths Ag mel Aok thk A glo] o
o A gEoR 9 AUt Fad ddelA uist
A 5 Qo aheeP?, B zabel A e, 2
94 Furdol 27 14 AW glo] WS A o
2 naef W go) Hegde guagel g ws
T Yz A, Ay S Foldh SR o)
w7 A 1EE Al

Zol Aale Sold Fabo] gl Ad FEo] oY
9 A7 44 o Fad A 53714
g Zhe A7 B AT AFEE Loyle] ve

Ae ol

o) BA7} A FA

F2 294 & 20#1(60.0%) ZA La-
bato 5V¢] ®Il 67%, Pontual 579 ®iL 52%¢
Abskieh 2089 AdHe mF 7“4011*1 AEH AL
A F AES 20/253111(80O Aok o

J_%S 4)—124

o
&

IN
S
et
-
o %
de -
30
o
o d

o
lo
2
)
B=)
R
it
12
5
N
N
=2
oot
-z
)
)
>~
>
2,
i
of,
)
o
o



Zopd A 15 A Al 2 & 20084

A7 3 WA AdE el

all kil
(HRCT)ol| &4 #2380 xd
9 maAd A" 74 ®mokel Z7hE SA(tree-in-
bud appearance), 717373 3Hair space consolidation),
+F ol &5 AFeA 7 £3] & 5 9= HRCT

Zrdolm A gl Frtel= HRCTZF &8k AH:

A
g5 49 dx A (primary tuberculosis) @
A3 (reactivation tuberculosis. postprimary
tuberculosis) &% WFe] et dak 23S 23034
o2 WAt =4 7 H&(focal lung infiltration) =
& w74 7 3Hhomogenous consolidation)”} +2 5
A7 hsdell A7 QA "8 F(regional lympha-
denopathy)ol &utE = Aold# oA &3] & 5
QY. AT AT AaEgto] = FHel A
Q

)
A= H . =4
Ao} shge] AR FE U Yebk A

3
2 5 glow] FEPAel SARIG Y, 1 zajelx

¥ Aol F5S FAS A= 139(44.8%) A1 Pon-
tual 579 26.9%, Labato 5] 24% Wl A w2
Atk d#o] F/MErE 358 NErE =9ke
S = S A R ) i
A4, 9 2 stgel vhgst
e o] T4 2 el &
Aol F7IEFE Al o Wol Ex
Ak vE REHTFIE Fola] SAA

Fold2 fidley Fad Ao ALY Ao F
(e}

o
|
°
"
x
El
n,
y

K
o
38
o
o
o
hints

(13.8%)°llA 277t T=ol FeEo] Fad ddA R
Z

q e S TR /10 BEHEE s
i

ZESK] o WA Eo] e Awzel walA
Q53] R o] Av]e] AL ojd Lok} FABE o

2 AP AN glen TEFAI Adwe] 7
F8o] ¥ JAdE ABEY 3 AT A% 7
40l won AR ANEE ¥7) Bio] A9 w2
3% 07 A4 duAEL Fad Ade] B n
o AFHel #Aln weo] Wastth X EA: de
R B 2 1) FFHoleks Fe WA 3
A% Jad 9B 54 FFHoE 2AHAT,
W B SR Aok @Al donw wrt ge o
T8 B4 Pad A9 59 W olshstelor & A
o Yz
Q (o] 3

2 8 g2y Aee o2 AU TR 54
2 Wolu} ofo] g AE FEF Fejolth AR
dslel ) AR Fad Ade] QA 542 o

obr 312} 3t
gh 120039 1¥95H 20073 129744 24X
ol X el FAEYAA Adom HdFHo ddH

A % 299
AHFL 16.94(H 9] 12.1-1894)A 1 Fnl= 1.9:19]
Atk EAAFATL FEAFARC 220 wokth TST
= 681(20.7%) A A=t 12-154 Ake] 8I(A
) 581(62.5%), 16-184] Ake] 218(B) & 11(4.8%)
AN Alddste] Aol T8RS TST AldWEs) 7
23tAtHP<0.01). 23ow AdalA ¥ E7]= 23
I #AEE TR 252(86.2%), A-HARl o)
4¥(13.8%)7F ZRAEAL JHA FHARALE E1E 7
= 1E= ek AR s @A 20#(69.9%)
24 MG Bda HAdH dejAddoe] FukE B9t
7#1(24.1%), AQZAAT AAD D57 2#(6.9%) Ak
2 e oY S-S Sastded 713 234
(79.3%), ¥4 228(75.9%), 21e 19#(65.5%), €% 10
AT 2081(69.0
%)ollA HEHJed 5 AgelA HEHATE HRCT
2A FEPdo] 1381(44.8%) HEEH AT ATt
HAEEY HRCTAA 353 HEE ATRT B
=

2 FAE BATHP>0.1). ARET FH B

ofN X d

Wl A97 4(138%) 9 AE A9k 1934
)it
27

dad A3 tE A" Sl v A

X

e



o] 1 ¥53 el = = )

o] A} 7hsAde] =7] wiidd AddE] @ F5RA X

YA B} A=420 AT A7 Do sic)
References

1) Strake JR, Munoz FM. Tuberculosis. In : Behrman
RE, Kliegman RM, Jenson HB, Standon BF, editors.
Nelson Textbook of Pediatrics. 18th ed. Philadelphia,
PA : Saunder Co, 2007:1240-54.

KCDCP, Korean Institute of Tuberculosis KNTA.
2007 Annual report on the notified tuberculosis
patient in Korea (based on tuberculosis surveillance
system). 2008.

de Pontual L, Balu L, Ovetchkine P, Maury-Tisse-
ron B, Lachassinne E, Cruaud P, et al. Tuberculosis
in adolescents: A French retrospective study of 52
cases. Pediatr Infect Dis J 2006;25:930-2.

Lobato MN, Cummings K, Will D, Royce S. Tu-
berculosis in children and adolescents: California,
1985 to 1995. Pediatr Infect Dis J 1998;17:407-11.
Nemir RL. Perspectives in adolescent tuberculosis:
three decades of experience. Pediatrics 1986;78:399-
405.

6) Wilcox WD, Laufer S. Tuberculosis in adolescents.
A case commentary. Clin Pediatr (Phila) 1994;33:
258-62.

Barry MA, Shirley L, Grady MT, Etkind SW,
Almeida C, Bernardo ], et al. Tuberculosis infection
in urban adolescents: results of a school-based
testing program. Am J Public Health 1990;80:439-
41.

Nemir RL, Krasinski K. Tuberculosis in children
and adolescents in the 1980s. Pediatr Infect Dis J
1988;7:375-9.

Kam A, Ford-Jones L, Malloy P, Khan K, Kitai I
Active tuberculosis among adolescents in toronto,
Canada: clinical features and delays in diagnosis.
Pediatr Infect Dis J 2007;26:355-6.

Rodger A, Jaffar S, Paynter S, Hayward A, Carless
J, Maguire H. Delay in the diagnosis of pulmonary
tuberculosis, London, 1998-2000: analysis of sur-
veillance data. BMJ 2003;326:909-10.

2

=

3

N2

4

=

5

=z

7

-

8

z

9

=

10

=

11) Pediatric Tuberculosis Collaborative Group. Tar-
geted tuberculin skin testing and treatment of
latent tuberculosis infection in children and adole-
scents. Pediatrics 2004;114:1175-201.

Elster AB. Comparison of recommendations for

adolescent clinical preventive services developed

by national organizations. Arch Pediatr Adolesc

Med 1998;152:193-8.

Yang Z, Kong Y, Wilson F, Foxman B, Fowler

AH, Marrs CF, et al. Identification of risk factors

for extrapulmonary tuberculosis. Clin Infect Dis

2004;38:199-205.

Park WI, Kang BS, Park JS, Nam JY, Kim CS,

Kim JU, et al. Clinical manifestations and diagnosis

of extrapulmonary tuberculosis. Korean J Infect

Dis 2002;34:47-54.

Lee KS, Hwang JW, Chung MP, Kim H, Kwon

Q]. Utility of CT in the evaluation of pulmonary

tuberculosis in patients without AIDS. Chest 1996;

110:977-84.

Hatipoglu ON, Osma E, Manisali M, Ucan ES, Balci

P, Akkoclu A, et al. High resolution computed to-

mographic findings in pulmonary tuberculosis.

Thorax 1996;51:397-402.

Lee JJ, Chong PY, Lin CB, Hsu AH, Lee CC. High

resolution chest CT in patients with pulmonary

tuberculosis: characteristic findings before and after
antituberculous therapy. Eur ] Radiol 2008;67:100-4.

18) Feja K, Saiman L. Tuberculosis in children. Clin
Chest Med 2005;26:295-312.

19) Lee KM, Choe KH, Kim S]J. Clinical investigation
of cavitary tuberculosis and tuberculous pneumo-
nia. Korean J Intern Med 2006;21:230-5.

20) McAdams HP, Erasmus J, Winter JA. Radiologic

manifestations of pulmonary tuberculosis. Radiol

Clin North Am 1995;33:655-78.

Morisky DE, Malotte CK, Ebin V, Davidson P,

Cabrera D, Trout PT, et al. Behavioral interven-

tions for the control of tuberculosis among adoles-

cents. Public Health Rep 2001;116:568-74.

Rianthavorn P, Ettenger RB. Medication non-

adherence in the adolescent renal transplant reci-

pient: a clinician’s viewpoint. Pediatr Transplant
2005;9:398-407.

12

=

13

N2

14

=z

15

N

16

Nt

17

-

21

N

22

=

- 179 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


