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VALIDITY OF ADJUSTED FORCE VITAL CAPACITY
FORMULAE IN PATIENTS WITH OBSTRUCTIVE
LUNG DISEASE

Narongdet Roongpraiwan, M.D.
Kittipong Maneechotesuwan, M.D., Ph.D.
Wanchai Dejsomritrutai, M.D., M.Sc.

Division of Respiratory Disease and Tuberculosis, Department of Medicine,

Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract :

Objective. The method for detection of restrictive defect in patients with underlying airflow limitation
is measurement of total lung capacity (TLC), which requires quite sophisticate equipment and is
time-consuming. The purposes of this study were to detect the sensitivity and specificity of each four
previous adjusting per cent predicted of forced vital capacity (FVC% pred) formulae in diagnosis of
restrictive lung disease in those who have an obstructive lung disease (Knudson 1976, Crapo 1981,
Knudson 1983, Glindmeyer 1995). The sensitivity and specificity of the per cent predicted of slow
vital capacity (SVC% pred) and the simplified Glindmeyer formula (all details of each formula were

presented in the appendix) were also tested.

Methods: A total of thirty Thai subjects with obstructive lung disease, defined as FEV1/FVC of 0.7
or less were included in this study. FVC, SVC, and TLC were then measured and presented as
per cent predicted by PFT Horison spirometer (SensorMedic, Houston USA). The gold standard for
defining restriction was the use of per cent predicted of TLC (TLC% pred) measured by helium
dilution technique equal to or less than 80%. Adjusting FVC% pred were calculated by each of
four adjusting formulae as well as simplified Glindmeyer formula. The results were then tested for

sensitivity and specificity in diagnosing restriction.

Received for publication 15 September, 2003
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wamsane wuL smedsieluvietaonmela 117 vieaniiovun 142 vis aanuysvionuanyudn hemopty-
sis warsruzaa1n1sl vetrevnelafiany wiustunsfiiiminuaraamuse wnefidindy  u
clinical signs Tumainne. amzgaduwy 42 5188 “wiusinhminuazmauizes wme wazmue
sagvintomelafivae uenamiunuiniladen “selumsdl clinical signs 2891381 uw:qmﬁulﬁuri hemoptysis
(OR = 3.65; 95% CIl = 0.93-14.31; p = 0.063), M54 corticosteroid (OR = 3.07; 95% CI = 1.31-7.19;
p = 0.009) UA=MS5L Matevelauu (OR = 4.51; 95% Cl = 1.99-10.25: p < 0.001)

5U m3fnsilnudn hemoptysis, N13ldangn anticholinergic uaz corticosteroid, SxB£tIAINTL Vi
gawmela wazftheildsunsizes Wuilhdo  sdlumaiion ansdsdsuscgasuristiemsls uanan

HUpINIW A INMInTIdnadesiona wsaiwenaion avzgaduvietiemelals

Abstract: Boonsarngsuk V.*, Kiatboonsri S.*, and Rattanasiri S**. Retained secretion in the Endotra-
cheal tube; incidence, risk factors and predictors from bed side examination. Thai J Tuberc Chest Dis
and Crit Care 2004;25:13-27

*Division of Pulmonary and Critical Care Medicine, Department of Medicine, and **Division of Clinical
Epidemiology unit, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok 10400,
Thailand

Objectives: (1) To determine incidence and risk factors of retaining secretion in the endotracheal
tube (ETT) of intubated patients. (2) To validate the bed side clinical signs in the prediction of ETT

obstruction.

Methods: A cohort study was performed in intubated patients who were admitted to the intermedi-
ated care and intensive care unit of the Department of Medicine, Ramathibodi Hospital during May
2002  and October 2002. Demographic data including nutritional status, underlying diseases, current
medications, type of ventilator and humidifier, levels of PEEP, lung mechanics, size of ETT and
duration of intubation were recorded. Clinical signs to detect the presence of secretion obstruction in
the ETT were evaluated daily until extubation. These included (1) Feeling of “increasing difficulty” with
manual ventilation by self inflating bag. (2) Inability to pass a 14-Fr suctioning catheter freely. (3) A
20% increment of airway resistance or peak airway pressure without other apparent explanation. (4)
Audible tubular breath sound while breathing spontaneously through ETT. (5) Presence of central
rhonchi in area of major airways as detected by auscultation. (6) Active uses of inspiratory accessory
muscles of unexplained causes. After extubation, the ETTs were examined to determine the weight and
width of retained secretion. Multiple logistic regression analysis was used to determine the risk factors
associated with retained secretion in the ETTs and the validity of bedside clinical signs in the predic-

tion of ETT obstruction.

Results: 142 ETTs were enrolled in the present study with 117 ETTs found to retain secretion after

extubation. Among the various variables, presence of hemoptysis and prolonged ETT intubation were
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strongly associated with increasing weight and density of retained secretion in the ETT, while BMI of
less than 18.5 had a negative correlation. Clinical signs of ETT obstruction were detected in 42 cases,
all of which correlated well with magnitude of weight and density of the retained secretion, as well as the
proportional changes in ETT diameters. Furthermore, risk factors exhibited positive association to the
development of clinical signs of ETT obstruction included the presence of hemoptysis (OR = 3.65; 95%
Cl =0.93-14.31; p = 0.063), concurrent used of corticosteroid (OR = 3.07; 95% CIl = 1.31-7.19; p = 0.009)
and prolonged intubation time (OR = 4.51; 95% CIl = 1.99-10.25; p < 0.001)

Conclusion: The present study demonstrated the presence of hemoptysis, concurrent uses of
corticosteroid and anticholinergic, prolonged intubation time and necessity for tracheostomy were the
important risk factors for the development of retained secretion and ETT obstruction. Beside clinical

signs of ETT obstruction were proved to be valid and acted as a useful tool for detecting ETT

obstruction.
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(2) Underlying diseases Fofinanssnuiussuy
mamela Tasutvesnidungulsa 16u intrathoracic
airway disease, parenchymal lung disease, pulmo-
nary vascular disease, interstitial lung disease, sig-
nificant pleural disease, neuromuscular disease, post
operation, congestive heart failure or volume over-
load, hemoptysis, upper airway obstruction, abdominal
disease w3angulsadu q filadiulsadnesuusision
1¢65unsl ‘viesevmela @i hypotension

(3) mﬁmmﬁ@’ﬂm‘lﬁ%’uua:awﬁ PUTLITosHN
fuszuunsvela leun B, agonist, anticholinergic,
methylxanthine, corticosteroid, N-acetylcysteine,
benzodiazepine, barbiturate, tricyclic antidepressant
LAY opiate

(4) siinveaainediuvela, humidifier uay
seuzey PEEP Fuaztuiinyniusugieléiunms
naaviezmela

(5) Jufin@A1 lung mechanics v;ni’u‘luvﬁﬂaﬂﬁ
15umst adevtiemels Tasn1sTnasdaiu volume
control mode, square wave flow rate 40 L/min LLas
tidal volume 500 cc. LazuiinA1 peak inspiratory

pressure (PIP) LLac airway resistance (Raw)

(6) WLﬁQﬂﬂiﬂaﬂVia‘ﬁ?ﬂﬂﬂﬂIQ

wananiuRzynIaalaeld clinical signs 370
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Hremelannfuduud Sudiguasldsunsl viedae
melaaufetunasviadievela clinical signs v

nsAne laun

(1) T4 self inflating bag Tun1szevelaluidin

w3 ndusesiuan

2 1" 1wgar wnzawia 14 Fr Tunisgal ane
14 waan

(3) @1 airway resistance #38 peak inspiratory
pressure Isuiuaiufinlilu 24 dalus _sTundn

\nFouay 20 lnalaiflinanadu
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(4) folgBus e tubular breath sound iipl#

fthemalaanvietienela

(5) WaldifiuL a9 central rhonchi U31aeu major
airways

(6) Qﬂ?iﬂ‘f? inspiratory accessory muscles
Tnglaifinanadu

Tdseun1sifiade Definite Apvinunedndl ane
gasduvistiemela eddeladonidelu 1, 2 wie
3 vi3eetetioy 2 desuiulude 4, 5 w3 6 uaz
Probable Apvihugininsils wmzgaduriagdiemels
afiteladonilelu 4, 5 vie 6

Mevdsnsaaaviatievnela avviviatiemela
1n90elu 4 99lae Taetadminoes wnclay
1Hm3petofifiannazidun 0.001 N3N wariAAIN
vinweal ame w edifianumuann? a Taeldndes
qamsﬁﬂumﬁmﬁﬂuﬁ’u scale fifianazifun
0.2 ay.
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o FuUss9 g ATuiinaziinme auniAN
“WWUSAULNAIN, ANAUITENL NAT UATTUIA
yagviatiemelafimisainnisfiy ancdsdne Taald
multiple regression analysis

® WIAN “WWUSIENIW clinical signs UWA
nIsnTaviaznemelasenard lagld simple linear
regression

o MAUTATAMN “NRUSFUNTNY clinical
signs Taald multiple logistic regression Lag
AIUIUAIAIINL B9 (Odds ratio)

sedumsfite dwne ARlunsfneniitvue
il p < 0.05
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underlying disease 189§18 4 SUADWINAB neuro-
muscular disease, parenchymal lung disease, con-
gestive heart failure or volume overload LR intra-

thoracic airway disease MNRAY (WHUART 1)

il [unslunguiidadnazanniafian ane
Aasnaldun enlungs , agonist Tuzueiivilduss
Tunguiliiodnasifinnsiion anzdednsliun el
NgN benzodiazepine (Lqugﬁﬁ 2) NMAIUNILEDN
Trunzasiezienela wuiauedldvssde 2un
75 Iy 8.0 (LquQﬁﬁ 3)

vinevelaldsunisl Teuwds 7.7 S sedu
289 PEEP %38 CPAP laft 34 cmH20 #ia189
mataemeladaduesidudinsldlugiheudaz e
wuinld Benette 7200 vnpil A Uaz humidifier ils

UpsAaBila Fisher (A1397 2)

miu wmansneavieziemels 2 Susuusn
fio fhesnudesdvasnisaemviatemelauasiing
Cedin deu asluuwugfifl 4 Tussdinodnfinng
3 “wisthemelagaduuazunwndfauadin “ulanas
waswistemelasy3ouaz 4.23
Clinical signs l4Tun1svuienisifial ang
gasvingvela w aslumsneil 3 wudn msitals
fuL w9 tubular breath sound eliigihemelaies
Wuviagremelaiinninsanuvssi o wazlunis
Anwiliivietaoneladifl clinical signs $1uau 42 vie

210 142 ¥ip

nan1snsaviatievela (a9l 4) wudn &
117 viathemelady wnzAnldiuldnendsnanyie
dremela Teefvnine wnzads 0842 n¥u uas
AMIULRAE 0.8 N, FunieiAL anznunil e
imeRnneluviatismelaudazdu wuldnasnninu
gazeiotismela laalna ey 16 oa. 3 nUae
viorevnela Tupsiidiumis 0.2 su. nUaievia
dromeladufiimzoo anziifianamnani a
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Taan53ies1esiain multiple regression analy-
sis wu31 tedeiidany wwusiunsidiminges
L WMEAIFNNINAD hemoptysis, mﬂ%mmju anticho-
linergic wazIzaziiaInigl visgaevmels Tuzmed
BMI <185 fla1w “wiusiunmsdiiiminaae, ane
Aodetoy (M3wf 5) uiladedifianny “uwusiy
AMNUNTIL anzldun hemoptysis, TBZLIRINT

1 viedwmala, memaneaviedismelaain ane

g uasftheildsunmaazas @99 6) Tusme
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frurnvasiaismelafimasann1sdt aneAedne
fian “wiusiu hemoptysis, 528219811151 D
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F0ed lésunisanzesuazauinesviesienela

Pl (m9wil 7)

Clinical signs #1#lun1svuienisfial uny
gaduviatiomela wudrluns@nmnilaifinsl sign
289n151% inspiratory accessory muscle Fslaifl
wawadu Tuzueil clinical signs fimasdn 5 atng
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38 peak inspiratory pressure WisufuaAtuAinly
Tu 24 F2lag ”aﬁun'j'uﬁu%aﬂaz 20 lnalsifivawes
Au, H9ldfHuL"s9 tubular breath sound Lﬁﬂiﬁﬁjﬂm
melaosnuviatevelanasielddus “se central
rhonchi U513 major airways wdtipAnduszau
myifadii definite uay probable AN “NWUS
futretimiin, AuruITedL MTLRTIUNATEIVIaT Y

melafwmiesty (19797 8, 9, 10)

Ton multiple logistic regression analysis Wu71
ffagui “saluniswy clinical signs l#uA hemoptysis,
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Underlying diseases

Characteristics Number (%) Mean = SD
1. Sex
- Male 73 (51.41)
- Female 69 (48.59)
2. Age (yr), mean (SD) 59.71 £17.93
44 2 (22.54)
45-54 7 (11.97)
55-64 5 (17.61)
65-74 7 (26.06)
75 31 (21.83)
3. Height (cm), mean (SD) 158.95 + 8.38
4. Weight (kg), mean (SD) 55.87 +£11.58
5. BMI, mean (SD) 22.05+4.03
< 185 0 (21.13)
185-19.9 2 (15.49)
20.0-24.9 5 (45.77)
25.0-29.9 25 (17.61)
6. Serum albumin (g/L), mean (SD) 32.06 £ 8.08
<30 61 (42.96)
30-35 27 (19.01)
> 35 54 (38.03)
s
;

L

l,l,ﬂugﬁﬁ 1 1L A underlying diseases ’ﬂa\‘lﬁﬂ’lﬂ
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Mean (range)

TIUIUTU

J¢AU PEEP vi38 CPAP (cmH,0)

silavasn1agiemela (% seensliludilousiazag)
- MAI

Benette 7200

- External CPAP

T-piece

wilagee humidifier (% 2avnsldludiousiazag)

Fisher

Benette cascade Il

Benette cascade |

7.7 (2.33)
3.4 (0,10.33)

1456 (0.85.71)

46.89 (9.96.97)
2.44 (0,42.86)
1551 (0.90)

4542 (0,96.97)
16.03 (0,90.91)
2.44 (0.42.86)

- Neubulizer 1551 (0,90)
50
45
40
35
= 30
= 25
B 4
16
10
5

Extubatian Suspect ETT Trachacstory  Self axtubaticn Daath

indicatan obstnaction
Causes of extubation

uwugs‘iﬁ 4 U o qmqm‘mamviamﬂmﬂa
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a159# 3w aan13ld clinical signs Tun1avhuianz amzgaduriegismela

Clinical signs to evaluate Number (%)
1. Feeling of “increasing difficulty” with manual ventilation by self inflating bag. 6 (4.23)
2. Inability to pass a 14-Fr suctioning catheter freely. 6 (4.23)

3. A 20% increment of airway resistance or peak airway pressure without other apparent

explanation. 3 (2.11)
4. Audible tubular breath sound while breathing spontaneously through ETT. 40 (28.17)
5. Presence of central rhonchi in area of major airways as detected by auscultation. 5 (8.52)
6. Active uses of inspiratory accessory muscles of unexplained causes. 0 (0)

Level of diagnosis

Definite 11 (7.75)
Probable 31 (21.83)
No obstruction 100 (70.42)

AT NN 4 1L AYHANNSATIAVIaTEnela

Characteristics Number (%) Mean = SD
ETTs with retained sputum 117 (82.39)
Weight of sputum (g) 0.842 £0.708
Thickness of sputum (mm) 0.80+0.83
Effective diameter of ETT (mm) 6.82 + 0.86

Qo-2.0 E0-4D 4.0-0.0 G.0-0.0 o1 -1EF 120140 M0

Distance of maximum depth from ETT end (cm.)

uwuga‘iﬁ 5 1 auasidudrasintisvnelatudiunusiiil eI A
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Thickness of secretion(mm.)
- g ] [ ] £ iy ] [ =

=

0.0-2.0

2.0-4.0 4.046.0

6.0-8.0

B.0-10.0

10.0-12.0

Distance of maximum thickness from ETT end{cm.)

12.0-14.0

14.0-16.0

UNUDETN 6 L AYANVUNTBYL NWE DU AUVUIAN9

1991 5 U a9AN “NiuSsEnIneiladuL “aefne g futwvtinaee. anslaan1siesnest multivariable analysis

Factors Coefficient SE t-test 95% CI p value
BMI
<185 -0.068 0.075 -3.66 -0.172, -0.011 0.001
18.5-19.9 -0.011 0.084 -1.17 -0.076, 0.004 0.227
20.0-249 0
25.0-29.9 -0.018 0.080 -1.25 -0.087, 0.0006 0.099
hemoptysis 0.146 0.098 4.03 0.033, 0.340 <0.001
Duration of intubation 0.001 0.005 5.69 0.000, 0.001 <0.001
Anticholinergic 0.025 0.065 250 0.000, 0.085 0.020
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19799 6 1 A9ANN NSz IeiladuL "B g fuAnanuzee anzlagnnsiiaseyt multivariable

analysis

Factors Coefficient SE t-test 95% ClI p value
Hemoptysis 0.285 0.125 426 0.082, 0.612 <0.001

Causes of extubation
- Suspect ETT obstruction 0.330 0.181 3.17 0.046, 0.871 0.002
- Tracheostomy 0.102 0.121 2.63 0.006, 0.315 0.010
- Self extubation 0.003 0.174 0.36 -0.079, 0.167 0.719
- Death -0.001 0.078 -0.51 -0.038, 0.013 0.609
Duration of intubation 0.0002 0.006 211 0.000, 0.0008 0.036

1997 7 U avAa “wiuSsEnaneiladel “aerne q Auzunavesiavnelafnislaen1siaseyt multivariable

analysis
Factors Coefficient SE t-test 95% ClI P value

Hemoptysis -4.785 24.589 -4.46 -5.408, -3.934 <0.001
Causes of extubation

- Suspect ETT obstruction -5.279 35.141 -419 -6.006, -4.265 <0.001

- Tracheostomy -3.919 23414 -2.57 -4.740, -2.404 0.011

- Self extubation -2.502 33.766 -0.46 -4.352, 3.711 0.643

- Death 2.569 15.240 1.1 -2.362, 3.611 0.268
ETT sizes

-75 4.335 22911 3.56 3.307, 5.024 0.001

- 80 4.943 24144 5.01 4180, 5.524 <0.001

-85 6.318 60.949 414 5.087, 7.197 <0.001
Duration of intubation -1.520 1.355 -2.59 -1.836, 0.941 0.011

A3 8 L A9AN “NITUETEN I ITNTEgL ANEUATNNIATIINLDINTL AadTednTl anzgaduviati

wala

Clinical signs Coefficient SE t-test 95% ClI p value
(1) 0.485 0.293 1.65 -0.095, 1.066 0.101
2 0.485 0.293 1.65 -0.095, 1.066 0.101
(3) 1.733 0.388 447 0.966, 2.501 <0.001
(4) 0.727 0.117 6.19 0.495, 0.959 <0.001
(5) 0.880 0.315 279 0.257, 1.503 0.006
Level of Diagnosis
Definite 0.799 0.203 3.93 0.396, 1.202 <0.001
Probable 0.629 0.131 478 0.369, 0.890 <0.001
No obstruction 0
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AN 9 L AYADIN THWUSTENTNAMNAUITENL NVLUALNITATIANLDINITIL ANDBIN1IHL umqmﬁuvia

feumela

Clinical signs Coefficient SE t-test 95% ClI p value
(1) 2.101 0.302 6.94 1.503, 2.700 <0.001
) 2101 0.302 6.94 1.503, 2.700 <0.001
3) 3.027 0.419 7.22 2.198, 3.855 <0.001
(4) 0.806 0.141 5.70 0.526, 1.085 <0.001
(5) 1.053 0.372 2.83 0.316, 1.790 0.005
Level of Diagnosis
Definite 1.643 0.224 7.31 1.198, 2.087 <0.001
Probable 0.504 0.145 347 0.217, 0.792 0.001
No obstruction 0

A9 efl 10 U aAN “RuSIEnIvswaviatiemelafiiisuarnansianueInse azaan1afit ansgasy

viagaemala
Clinical signs Coefficient SE t-test 95% ClI p value

(1) -2.150 0.313 -6.86 -2.771,-1.530 <0.001
@) -2.150 0.313 -6.86 -2.771,-1.530 <0.001
3) -2.819 0.447 -6.30 -3.704,-1.934 <0.001
(4) -0.743 0.149 -4.98 -1.039,-0.448 <0.001
(5) -1.292 0.380 -3.40 -2.044,-0.540 0.001
Level of Diagnosis

Definite -1.712 0.233 -7.33 -2.171,-1.250 <0.001
Probable -0.410 0.151 -2.71 -0.709,-0.111 0.008
No obstruction 0

A999 11 1 a9iladet " Besne 7 AUNIATIRNLEINTTIL. ANTDINISHL umqﬂﬁuvia‘*ﬁfmwmﬂla

Factors Coefficient SE Adjust OR (95% CI OR)) p value
Corticosteroid 1124 0.433 3.07 (1.316, 7.196) 0.009
Hemoptysis 1.295 0.697 3.65 (0.931, 14.314) 0.063
Prolonged intuabation time 1.508 0.418 4.51 (01.990, 10.256) <0.001
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Enhance Clearance

Inhibit Clearance

[ agonists

Benzodiazepines

Anticholinergics

Barbiturates

Methylxanthines

Tricyclic antidepressants

Corticosteroids

Opiates

Mucolyics

General anesthesis

Guaifenesin

391501

il ansdsdeluviatievmelalily “sRaund
3 wlugtheilasunmst vietemela Fsanmsdnm
fwuBe¥euay 823 sawviatiomelaiils qaiifiL any
Aedremundl aluusazvio 1wnsanuiilafldnaoe

AYNEITBIYID AIEUNIANENDBY Glass uazAne’
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Lwimnmiﬁnmu@awwmwmﬁﬁL NAEAUNT qmagﬂi‘fi‘i
FUKUY 0-2 o, ndaeviatierela udurle
i anzvundalllngil afe 16 3w, ndansviets
wila deteiionadunasinnisledlafivs: “nsam
29128 URSALWLY 0-16 T ndaeviatiemela
aragmeluvaananzasihe 1 tansoseswuléian

meuanfiL unzAIAnveg

innsAnsiountil wudiladenatwedied
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Results:

Glindmeyer, and this study (simplified Glindmeyer) were 72.2 and 100%, 77.8 and 100%, 77.8

The sensitivity and specificity of adjusting FVC% pred formulae of Crapo, Krudson,

and 100%, 83.3 and 100%, respectively. The sensitivity and specificity of SVC% pred were 100
and 66.7%, respectively.

Conclusion: Although each of five adjusting FVC% pred formulae has equal specificity, the simplified
Glindmeyer formula provides the highest sensitivity for diagnosing restrictive defect in any patients

with obstructive airway disease.

undntn: wwAes Jolnatad, Aefined wdllsd 29501 was Juds e wgndgis. nsfnsSeuiisy
ANNLILAZAINTUNIZD8Y  ATAi IETun19U5uAY % predicted FVC Tudieiidivasaangan.
135 57aulsa lsanswenuazsthtiningn 2547:25:7-11
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predicted forced vital capacity (FVC) tiial#lunsiiladun1ie restriction Tugihefiinaananganiuiiey

U % predicted TLC

3Bns: {iheviaemangatu 30 918 Ffladuan FEV/FVC < 0.7 W wn37393ae1 % predicted FVC,
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Glindmeyer, _aspeede WinuSouas 722 uaz 100, 77.8 uar 100, 77.8 uazr 100, 83.3 waz 100
mSuanulitazANdwnzeed SVC windudasas 100 WAz 66.7 AN
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Introduction

Spirometry remains the most common method
for estimating lung size because the cost of test-
ing is relatively low with an acceptable reliability.
However, measuring exhaled volume from simple
spirometry to estimate the lung size is interfered

with the presence of diffuse airway obstruction

which may reduce exhale volume while increasing
the lung size as a result of premature closure of the

1248 patients with obstructive airway diseases

airway.
may have low forced vital capacity (FVC) and slow
vital capacity (SVC) that may be misinterpreted as
restrictive defect."® The definite diagnosis of the

associated restrictive defect in obstructive airway
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patients requires measurement of total lung capac-
ity (TLC),1'2'6 but this requires quite sophisticated
equipment and is very time-consuming. The previ-
ous four studies (Knudson 1976.>"° Crapo 1981%°
Knudson 1983%*° and Glindmeyer 19953'7) demon-
strated the correlation between FEV1/FVC and %

predicted of FVC (FVC % pred) in patients with

VALIDITY OF ADJUSTED FORCE VITAL CAPACITY FORMULAE IN PATIENTS 4 9

obstructive lung diseases. All values of FEV1/FVC
of 0.70 or less were analyzed and equations for
adjusted FVC %pred in patients with obstructive
lung disease were created by linear regression
’[echnique.3 The adjusted value of FVC %pred then
could be helpful to diagnose the associated restric-

tion. The four equations were shown in Table 1.

Table 1 Four equations for calculating adjusted FVC% pred

Authors Equations
Crapo 1981 FVCa*%pred = FVCo**%pred + 80 - 102(FEV1/FVC)
Knudson 1976 FVCa*%pred = FVCo*™*%pred + 77 - 108(FEV1/FVC)
Knudson 1983 FVCa*%pred = FVCo*™*%pred + 76 - 105(FEV1/FVC)
Glindmeyer 1995 FVCa*%pred = FVCo*™*%pred + 76 - 104(FEV1/FVC)

*FVCa = adjusted FVC

All four equations were not designed for
ease of use. According to Glindmeyer et al.,
the equation estimated that every 1% decrease
in %FEV1/FVC (below 76%), FVC% pred would de-
crease by 1.04%. We therefore modified the equa-
tion assuming that every 1% decrease in %FEV1/
FVC (below 71%), FVC% pred would decrease by

1%. This modified equation is relatively simpler to

remember and calculate than Glindmeyer formula.

In Thailand, no published studies have as yet
demonstrated the validity (sensitivity and specificity)
of adjusted FVC% pred comparing with TLC% pred
especially in patients with obstructive lung disease.
The purposes of this study were thus to determine
the sensitivity and specificity of adjusted per cent
predicted of force vital capacity (FVC% pred) for-
mulae, the per cent predicted of slow vital capacity
(SVC% pred), and simplified Glindmeyer formula in
the diagnosis of restrictive lung disease in patients

with obstructive lung disease.

*FVCo = observed FVC or measured FVC

Material and methods

A total of 30 Thai subjects with obstructive
lung disease defined as FEV1/FVC of 0.7 or
less'® were included in this study. Each of them
underwent the measurement of per cent predicted
of FVC, SVC, and TLC by PFT Horizon spirometer
(Sensor Medic, Houston USA). This spirometer has
met the standards approved by the American Tho-
racic Society recommendations. The gold standard
for defining restriction was the per cent predicted
of TLC (TLC% pred) measured by helium dilution
technique was equal to or less than 80%."?
Adjusted FVC% pred values were calculated using
each of four adjusting formulae and additional
simplified Glindmeyer formula. We tested the
sensitivity and specificity for diagnosing restriction
using the cutoff for diagnosing restriction at

per cent predicted of FVC or SVC < 80%."°
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Results

The sensitivity and specificity of adjusting FVC%
pred formulae for diagnosing associated restriction
in patients with obstructive lung disease by using
Crapo, Knudson, Glindmeyer, and simplified formula
were 722 and 100%, 77.8 and 100%, 77.8 and
100%, 83.3 and 100%, respectively. The sensitivity

215 1990dl9A 1gAngasanuaziagintaIngm

and specificity of SVC% pred and FVCo% pred
were 100 and 66.7%, 100 and 58.3%, respectively.
The FVC% pred from the adjusting formulae had
specificity higher than that of SVC% pred. The
FVC% pred from simplified Glindmeyer formula

had the highest sensitivity (Table 2).

Table 2 Sensitivity and specificity of adjusted FVC% pred to diagnose associated restriction.

Sensitivity %

Specificity %

Crapo 1981 722 (13/18) 100 (12/12)
Knudson 1976 77.8 (14/18) 100 (12/12)
Knudson 1983 77.8 (14/18) 100 (12/12)
Glindmeyer 1995 77.8 (14/18) 100 (12/12)
Simplified Glindmeyer 83.3 (15/18) 100 (12/12)
SVC% pred 100 (18/18) 66.7 (8/12)
FVCo% pred 100 (18/18) 583 (7/12)
Discussion FVC® In this study, adjusted FVC% pred had

The adjusted per cent predicted of FVC
equations, especially simplified Glindmeyer formula
provides for ease of use in diagnosing associated
restriction in patients with obstructive lung disease.’
Whenever the severity of airway obstruction increases,
FVC usually decrease more than SVC and SVC
provides a better estimate of lung size.”® How-
ever, SVC must be measured carefully because
measurement of SVC takes a longer time to exhale
than FVC. More severe obstructive airway patients

may not be able to exhale long enough for appro-

priate graphic quality in measuring of SVC as

higher specificity than SVC and measured FVC
while SVC and measured FVC had more sensitivity.
For clinical application in patients with obstructive
lung disease (FEV1/FVC < 70%), if values of mea-
sured FVC =< 80% of % pred and adjusted FVC%
pred of the obstructive airway patients < 80%,
there must be the associated restriction. On the
other hand, if the value of measured FVC% pred
< 80% but adjusted FVC% pred > 80%, there is
likely no associated restriction. (the sensitivity

and specificity depend on the adjusting formulae)

(Fig. 1)
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Obstructive lung disease

% FEV1/FVC = 70%

Measured FVC% pred < 80%

|

Adjusted FVC %pred < 80%

!

RESTRICTIVE DEFECT

|

Adjusted FVC %pred > 80%

|

NO RESTRICTIVE DEFECT

Fig. 1. Diagram to demonstrate the use of adjusted FVC% pred

In this study we used Helium dilution tech-
nique to measure TLC. The Helium dilution tech-
nique cannot measure the non ventilating part. For
this reason, these formulae may not be appropri-

ately used in patients with bullous lung diseases.

In conclusion, adjusted FVC % pred from
simplified Glindmeyer formula (FVCa %pred =
FVCo % pred + 71-100 (FEV1/FVC)) may be used
as an alternative of TLC% pred for the diagnosis of
associated restriction (such as neuromuscular
diseases, bronchiectasis, etc.) in patients with

obstructive lung disease.
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Abstract : Udompanich V, Silachamroon D, Wongtim S and Sittipunt C. Adverse effects from short
course antituberculosis treatment. Thai. J Tuberc Chest Dis and Crit Care 2004:25: 29-33.
Faculty of Medicine, Department of Medicine, Chulalongkorn Hospital

Objectives : To determine the types and frequency of adverse effects of short course antituberculosis
treatment, to assess proper management and it's effects on treatment outcome.

Study Design : A prospective non-randomized observation study

Patients : 200 consecutive tuberculosis patients who received supervised short course treatment with
2HRZE/4HR regimen at our TB clinic between November 2000 and August 2002.

Results : Fifty-eight patients (29%) developed adverse reactions to antituberculosis treatment with
rashes being most common (34 patients 17%) followed by nausea and vomiting (20 patients =10%) and
9 of these had elevated liver enzymes with reassurance and simple symptomatic treatment, step wise
drug challenge and exclusion of drugs that cause adverse effects every patients improved and all
patients can complete antituberculosis treatment. There was no serious morbidity.

Conclusions : Adverse effects from standard short course antituberculosis therapy is common but

usually not serious. Most can be managed by simple symptomatic treatment. Routine pretreatment and

serial liver function tests is not indicated. DOTS allowed early detection and management of adverse
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effects resulted in better treatment outcome.
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Abstract: Pokaew P. Treatment Outcome between Smear Positive Pulmonary TB with and without
HIV infection. Thai J Tuberc Chest Dis and Crit Care 2004;25: 35-44

Tuberculosis Control Center, Office of Disease Control, Chiang Mai

Introduction: Comparison of treatment outcome between smear positive pulmonary tuberculosis

patients with and without HIV infection.

Material and method: A retrospective study was performed by reviewing patient records and cohort
analysis reports. Seven hundred and seventy five patients (707 new smear positive cases and 68
relapse cases) who were registered at Tuberculosis Center 10 during 1 October 1996 to 30 Septem-
ber 2002 were studied. HIV infection rate in new smear positive pulmonary TB cases and relapse
cases were 41.44% and 29.41% respectively.

Results: At the end of initial phase of treatment, conv ersion rates of new smear positive pulmonary
TB with and without HIV infection were 72.01% and 90.57% respectively, where as sputum conversion
in relapse cases were 45.0% and 85.4% respectively. At the end of treatment, treatment success
rates of new smear positive pulmonary TB with and without HIV infection were 49.83% and 84.78%

respectively, where as treatment success rate in relapse cases were 10.0% and 75.0% respectively.

Conclusion

: The effectiveness of treatment outcome of smear positive pulmonary TB with HIV
infection was less than those with non-HIV infection according to high death rate and delayed cases.

For effective of treatment, early detection was recommended.
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Tumadiunaniunsine (eswizgfinn DOT figud
Tulsn) fAnsantnemdeduseg amuanumane «
MIUssuRan1sInE dssidunanisineniy

National Tuberculosis Program : NTP

HANTIANEN
uudtelnifidunsidouinsigudiulsa

Tughenai@nesvionue 823 518 fhefiimn@ne

v al

WN

Y

Jouaz 8591 vasfiendunzidounisvun uazkie

a

fa fndwan1snsiaeslad a1 707 98 Aendlu
nduiiugn nauwansaesled 68 918 ndwaugihe
funzidounenye 71 978 Aodudeeas 95.77 289

HthenevnafTuneidou

asef 1 Twuiihetulsassin uasnduidudfidne Suunen wa 91y uazn1sfindoesle?

NEW M + RELAPSE
oy 478 VTN 478 VTN
HIV + HIV - HIV + HIV - HIV + HIV - HIV + HIV -

0-14 0 1 0 1 0 0 0 0

15-24 28 44 15 25 2 1 1 2

25-34 109 78 20 34 5 3 2 1

35-44 78 76 1M 18 8 7 1 2

45-54 17 55 6 11 1 7 0 4

55-64 6 35 2 8 0 6 0 2

> 64 1 20 0 8 0 12 0 1

9 239 309 54 105 16 36 4 12
El’\Egl,agliﬂ 32.14 34.21 30.32 33.43 37.13 53.81 30.75 45.75
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dithe v fdan@ns $9uu 707 118 Duiwe
38 548 WAL VN 159 518 B WU LWATY - VY
Wity 345:1 § nsfndeerled s 293 e
Windauaz 41.44 lapdmsnisdad aluiwaene
Andusesas 4361 uazipuaz 33.96 lulwAvde
Q’ﬂwnﬁ’mﬁwz}éﬁ fisauionun 68 318 i 52
18 w16 98 0 usawasy ;- v Aedu
325 1 uasiinsdadoenloiluwany Sevas 30.76

uazluwavids Sopas 25.0

nanissnsInlsadant Nuzwul@a 39

ABnsinendnulsa §thelna vessunissnende
4% DOT 487 318 Andlu3ouar 68.88 wavilwil
Anwievan uazepar 35.36 FUUsTNILLNLGY
ufihenduifiush yne Sninilsednds Dot
Q’ﬁwi‘hﬁ DOT ‘vl yaamsn 157150 2
38 Health Care Worker : HOW 589a93Aa 190
Tuasauasa w0 Family Member : FM LLa:é"iuq

ANRITY 9l ATUANTION 2

a9 2 3ila uazduau gesfimifiriunsfiuen ( DOT ) Fuunanyssinnzesiiefulsa

silaie

gviwtin DOT

HCW

HIV + 293 518 (100%)

HIV - 414 578 (100%)

183 (62.45%)

166 (40.09%)

I 707 578 (100%)

319 (45.12%)

singie

gvimiih DOT

HCW

HIV + 20 578 (100%)

HIV - 48 578 (100%)

20 (100%)

48 (100%)

9 68 18 (100%)

68 (100%)

NEW M+
Family Member Bu q ile fugiae
24 (8.19%) 11 (3.75%) 75 (25.61%)
93 (22.46%) 10 (2.42%) 145 (35.03%)
117 (16.55%) 21 (2.97%) 250 (35.36%)
RELAPSE
Family Member B #ie Augiae
0 0 0
0 0 0
0 0 0
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A5 9N 3 wamsinw W U astezidandiu (intensive phase ) Suunauzilazesgiie

silagile NEW M+ RELAPSE
Anti HIV HIV + HIV - HIV + HIV -
fhevionsadi J1uu 293 414 20 48
U5zl % 100 100 100 100
v anzifuay FIUIU 211 375 9 4
% 72.01 9057 450 85.42
L NneENUINn FIUIU 1 9 1 4
% 0.34 217 5.0 8.33
Al FIUI 58 9 9 1
% 19.79 217 450 2.08
21ANTNEN T 9 8 0 0
Uund 2 1hou % 3.07 193 0 0
Tousan (la U 13 13 1 1
NIUNAATIA) % 4.44 3.14 5.0 2.08
fuq FIUIM 1 0 0 1
% 0.34 0 0 2.08

e u aszesidudu dasl avzwleuduay wuiflu 3ewaz 9057 uaz 7201 mwddn ulu

(conversion rate) Tun@{u\lﬁﬁmﬁmm\la% ,Inan Uszinn Q’ﬂwné’mﬁ‘]m}ﬂ WuSppay 85.42 Uay 45.0

a

nanfifoe Tufthetoulsaviv esvssiande fihelmi  aadey



o a

19 25 2ty 1 ungIAN-TuUIAN 2547

nanigsnsInlsadant wuswu@a 41

A5 9N 4 WaN13INE 1B U ANNTINEN (at the end of treatment) SuunANTlaTegieY

silagig NEW M+ RELAPSE
Anti HIV HIV + HIV - HIV + HIV -
fhevionsadi Juu 293 414 20 48
szl % 100 100 100 100
e FIUIU 145 349 2 35
(cure) % 49.48 84.29 10.00 7292
Sneasy FIUIM 1 2 0 1
(complete) % 0.34 0.48 0 2.08
ANY U 114 14 17 5
(died) % 38.91 338 85.00 10.42
210015508 > FIUI 20 18 0 0
2 1fiau (default) % 6.82 435 0 0
SnANAd FIUIU 3 11 0 3
(failure) % 1.02 2.66 0 6.25
Tousan U 9 19 1 2
(transfer out)
% 3.07 459 5.00 417
Buq U 1 1 0 2
% 0.34 0.24 0 417

Han133nE WaFIwFusnATUAIN Category
(6-7 viou Tugthelvei uay 8-9 Woulugilondudu

v
°

1) ndufihelnifidatfoeylad fidan nssnemney
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strengthened.

Abstract: Kanchanapangka U. Prevalence rate in TB/HIV of TB patient in Health Center at Depart-
ment of Health, BMA. Thai J Tuberc Chest Dis and Crit Care 2004; 25: 61-66

Tuberculosis Sub-division, Disease Control Division, Department of Health, BMA.

A retrospective study of Tuberculosis patients receives treatment at the Health Center of the
Department of Health, Bangkok Metropolitan Administration between October 1, 2002 to September 30,
2003. They are 1,471 cases, 1047 male (70.8%), and 429 female (29.2%), average age 21-50 years
(75%). Sputum Direct-Smear positive at the beginning of treatment 57.5%. HIV positive 12.8%, male
14.0%, female 10.0%, age range between 21-30 years. These findings indicate that the control and

prevention of tuberculosis and HIV infection in Bangkok Metropolitan Administration should be more
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