Kekkaku Vol. 88, No. 10: 697-702, 2013

A al G R A% R O YRR BRI L 2 Tl 9 %
ABels Sz 1 O Beat

LR R R =8H Gk T

B (HM) Miksts (TB) oBEEIIZHER BEMAL SR ELMATHh Y, FBEME2ERHETH %,
PR LR IE 2 09 5 ABERRSREE N T 2 et L7z R4 & J5i) 20054F 4 A ~20074E3 Ao 2
AEMNE R LB B v 7 —ICABE L 729G HR TB B E 554 S 2 5 G & L7ze AL H %0,
ANNEE RS FEREEAT 3 A5 & 7212, TR H 2 S iR O BMEMARIE £ To H# L
L7zo BMLEIERT & LT, 4, M, ARKREE BMD, MiF7 V7 I 2 (Alb), C-BUbE
5 » 737 % (CRP), HbAlc (NGSP), Wbt OB, HAANO AFEPIEHE T2 AL F—H
B (RDA% T ANV —) &7 A HBIE (RDA% 72 AE S H), ABeREE SR, e
W OAIEZ A L, HAR (log-rank test) 3 X ORI (FEMIF AT 12 TEREALELER
TREE Lz GER) HERMATCIE, B, AR BMI18.5kg/m? A, Alb3.0g/dLLLTF, CRP0.3
mg/dL DL F, HbAlc (NGSP) 6.5% LL_E, RDA% T4V ¥ — 87% Kiili, WEHEEFHMA2 +~3 +H etk
LEBIER T & LTl vz, BB Tl ABEREHbAle (NGSP), CRP, BMIAMIH S 7z, U
W) TBHE O AR T £ A X ¥ ME AKEEHbAlc (NGSP), CRP, BMI % 515 & L TR LR IiE

697

ZTPHTE BAREMEAVRIR S N7,
F—T7 - DNk, PEREETE(L, SRIERH

B i)
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AIEl, FIWEHE TB B O BRI IE 2 T3 5 ABck:
KERTF 2 RE L2OTHET %,

o) ES

2005 4E 4 H~20074E 3 7 0 2 4 R 8% v o i 3
vy —IZABRL, WBEWRERARYETH - 729EE
JETB B 55451 (SRl JLfiE 63.0 7%, BB H B oy
fli275H) 255 L L7z (Table 1) ZAIMTETB B & OF
e - A O TB BFHIZRIL L 72,

Pl &

Pl 2 P 5 5 AR SRR & LT, i,
P, ABERRHE (body mass index: BMI), Alb, C—J{J&
% 73274 (C-reactive protein: CRP), HbAlc (NGSP),
WRIEE OB, HAANOEREIIEE I T 5T 401
F —HEE (recommended dietary allowance: RDA% L 4
V¥ =) L7 A EBEE (recommended dietary allow-
ance: RDA% 72 A X B, AFBEREEde kAL, FEAER
LR OFEEMGH Lz £/89 A =% — %D TFIR
F cutoff T2 #EIZHH L, HiZ &% AT : Kaplan-Meier
method, log-rank test % F > TREPEALE AL K1 2 Jh L 72
KN, BEGHHICE D BUALBER F 2 R e L7z, 4
H O cutoff 1, TBF&HE DAt/ Aii HT40~45 K Z K L L

Table 1 Characteristics of 554 patients with original
treatment of pulmonary tuberculosis

Age (years) 63.0 (46.0-75.1)
Male/Female * 385/169

BMI (kg/m?) 20.0 (18.2-21.9) n=501
Alb (mg/dL) 3.6 (3.1-4.0) n=533

27.5 (14.0-45.0)

Values are expressed median (inter-quartile range).
T:Values are expressed as number.

BMI: body mass index

Alb: serum albumin

Negative conversion (days)

60 7
B Male (n=385)

504 O Female (n=169)
40

30

No. of patients

20

10

0-

Age (years)

Fig. 1 Age distribution of subjects
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T ERTIENLOBUT LS50 LEE L
(Fig. 1o ABEREBMIE, H A #5223 2000912 & 5 1K
R OH 52 18,5 kg/m® & L, HbAlc (NGSP) 1 HA
Bl PRI 22 4510 D FEIRIFZ WV S 5 FEHEAE 6.5%
Alb 1X NST 5 o B H#E 4l PR 3.0 g/dL, CRP (& 24 B iR
AR O IEHEAE 1 FR0.3 me/dL & L 720 R DMK,
RDA% T 4 V¥ —3 X I'RDA% 72 AL H I &R D
FHYLE % cutoff il & L 7zo ABeREEH BRI AI: — ~+
L24+~3+, BEERRE T OARD 2 /L LTz,

RBEEOBHCRIX, A2 1HMICRE L EAB
I URIEOFHEERE LTHHB Lz, 72, HARAD
BHERNAEAE 2010V L), TALVF-—LEEBLD
7o A EHESE R O 100% & L, TBEH DRDA% T
ANVF—BLXURDA% - AIE S B2 Lz, Mk
W EUE A BERE OWEHEETHRMRATIC CTHE L7zo WERBRHM
D — & Gaffky 0 524 TEBIFICHIE R 2 RO %,
+ 1% Gaffky 1 5 CEBEIZ 1 ~4 A Y, + 13 Gaffky 2
OB 1A Y, 2+ 1 Gaffky 5 5 C 1 BLEFIC 4
~ 6 A4, 3413 Gaffky 9 %5 C 1 HHEFIZ 51~ 100 A4
THb 1,

Btk b H #0d, /NNE B3RS 3 [l ke 12153 5 h
7B, THEERHLA H A S R O BEBARSRIE £ To
H#& L7z,

EETRAT 1 B BT © Kaplan-Meier method, log-rank
test B & VLA BT | EIR oM 2 A L, A EAK%E
5% L Lico AWEFEIE, e dtigdiB it v & —ofi
MEHSHFERICE Y KREH T 72

b R

(1) M bRErE T3 2 ABERESEER T (AT
BRI TR LB IE % P9 5 ABEREREER 113,
Fig. 21TR$ & 9142, A - B (A), AFEKEBMI: 18.5
kg/m2 A (B), Alb3.0 g/dLLLF (C), CRP: 0.3 mg/dL
MLk (D), HbAlc (NGSP) 6.5% LLE (E) A3t &7z,
AERE BB AL % T35 2 ARBERESREEIN - & L CHli
INehoiz,

(2) RO EFEICE

SR OB OB, T ILiE 100 (85~100) %
TH o720 RDA% TANVF—B L URDA% 72 AE H X
ZFhZEhhIeftigr.3 (76.2~96.9) %, 117 (99.1~118.8)
% Tdh-7: (Fig.3)o HE 1kgMB72h DT ANVF—BX
O 72 A BRI, FhZhdhiefizes 271~
36.8) g/kg, 1.2 (1.0~14) gkg Th o7z, HERIZTE
PEALERIE B % ] T-IZ RDA% T & )V ¥ — 87% A:difi
(Fig. 3-A) TdH o 72, WPEEOEIFS L O'RDA% 72 A
< BIEZBETEALRIE 2 709 5 AR RFER T & LCHl
HENinroiz,
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EER L

ERNROEIFERREO 5, — 12.1%, £:74
%, + :343%, 2+ 135.6%, 3+ 1206% TdH o720 —
~+#EE 2+~ 3+ OMICAERESA LN
7z (p<0.01) (Fig. 3-B) o HEHEIRHRIE D ITE 1 26 B11C
AONT, Mt FNEHEBELZIALON o7 (p=
0.15) 6
(4) BEYACLIZIE % T3 5 ABehEoRE N1 (EmR 5
#T)

EROIERM 2 EEWE, SThAOWIKE A N7 T A
WEDHERLZE TS, FELLIERS AL LR L 2%
B HEOmMY ©od 52452, ABEFBMI, Alb, CRP,
HbAlc (NGSP), M LH¥ sV, ¥ I —E¥tH %
WIIEBER 2T o 120 T2, MIBTHIRZBIEE L1225,
[ 1] >09&%5 %9 RERIGFEL o770, &
TOEK NG E Lz, HWEK > B L%, #HZ
BatR, ABEBMI, Alb, CRP, HbAlc (NGSP), RDA
% LA —, WEBPMRA L L, 2R c R mE
N AT o 1245 R, ABcHE BMI, CRP, HbAlc (NGSP)
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B) BMI at the time of admission
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Fig.2 Negative conversion days according to each index

BMI cut-off is 18.5kg/m? wasting criteria of Japan Society of Obesity
2000.

Alb cut-off is 3.0g/dL calculated value of NST addition.

CRP cut-off is 0.3mg/dL the hospital’s Clinical Laboratory Standards.
HbA1c cut-off is 6.5% diagnostic criteria of the Japan Diabetes Society.

MR 2 73 2 AR RER T & L Thilit s h
720 ANOVA (Gr#s#r) oO#FRITA R T, R2Z092T
HY, EEEIZHVEFM L (Table 2) o

Z =

TB DA # HEEIZ WAL TH 5. BYALICE ST
BHFE, OPFR ORE R &% Ao f %),
@OXMOKER (FIEERENHE OA M), OMHREEIR
B (1 H2 BRARBROEIAR), @EFTR (F
FIAE, MUE, BFERR) 2ETHY, Be N5
HELTVD, ZLONTBH LT, “H& AT
FEITHREL50% K Ze ERLRAEY E LTE Lo b N
HHL L, FEM R ARBERSRERIRE S S FHIEEEZ R L7
WL v, 22 TRIFGRIIBMEALRELE 2 Tl 5 A
Bebise s T % WA R B X S LRI IS TIRE L2,

B RN IC TR LR IE % T3l 3 5 AFBekESEE N 1
RARF LRGSR, MER B, ABERE BMI 18.5 kg/m2 4
i, Alb3.0 g/dLLLT, CRP 0.3 mg/dLYL L, HbAlc (NGSP)
6.5% L., RDA% T4V ¥ — 87% A, WEHHIRMA 2
+~ 3+ S Nz, BRI T O A MR
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Fig. 3 Dietary intake rate for the recommended dietary allowance (RDA) of all subjects
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Fig. 3-B  Sputum smear at the time of admission
sputum culture positivity

Table 2 Nutritional risk factors of delay into negative bacteria
in the stepwise multivariate analysis

B Standardized 8 p-value 95% confidence interval
BMI (kg/m?) 0.4259 0.3849 0.03 0.0387 0.8131
CRP (mg/dL) 0.1665 0.0919 0.00 0.0687 0.2643
HbAlc (%) 0.9160 0.5390 0.00 0.3124 1.5196

R?>=0.92 ANOVA p<0.01 Durbin-Watson ratio 0.4018

Dependent variables are negative conversion days.

Independent variables are sex, BMI, Alb, CRP, HbAlc, RDA% energy, sputum smear-test.

B DS N H o 7oA, EMALRIE N T- O M)A
ANz i, WHHEEOEPAILEVE LR T Tl
T o 720 TEEG 4T Tld A BERE BMI, CRP, HbAlc
(NGSP) 23t &7z,

PR S TB BHIZTMEICL <, BMIAYK D19, Alb
HMEAE 19119 T, CRP, HbAlc (NGSP) 2SEfETH 5 2
LIEFEHMEINTEY, K%t KO EIESN
720 AWFETIEE 5IZRDA% T ANV F—D87% %12
ERVEFNIE LD RIMEIC D% 0% 2 L% o 72

ER L Lo R TIE, BYEARICE S HEIZHEEE
LEMBICEDPEVEDMEIY DD, bLbNO
T, EREICEEEoEEASNT, BESOHE
LFRBRORERTH - 720

WEEEOBIETIE, A ST AR OFEIEIEE

5 EIRMATEMEALBIEN T CTH o 72 M LT b, &R
HHUT ABERE & D EE R § HENTETEBY, HHS
DG & FRICHBEAOBEIEZ SEIZ L THRETT 5
&, S ERBGOEMIZERDO LT HT74% TH Y, B
WCHEEGZ ZEHNLERTIE W EHERES NS, 2
G b L7AECOMGE, HELLEROZEICLI 00D
LN nas, AR RE{EIFILEN, BIOEIURR O BE D)
Bl SEAEE R L2NSTIZ L 0, M2 12 Lz
ZRELTVE 2L IHBEEOEREZRH LTWELE
HTH?9o

RDA% T %)V F — T, HILfE87% % cutoff i IZ LT
Miils % &, 87% K OREFNIHFIZBEMALLEMTH
o720 ¥ 51, RDA% T A V¥ — % 0~49% (59%4),
50~99% (37244), 100% LL E (120%44) O 3 HEICHHEL
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THET 5L, 0~49% OIEBNTA BIZBEM LRI T
BHodze Tz, 23 E RAE R IA O F E RS R
WKCE21HPYH 20 O 3 F—HPER 91, 15~19
J#% 2134 keal, 20~29 % (% 1833 kcal, 30~39 j#% 1873 keal,
40~49 7% 1873 kcal, 50~359 j% 1916 kcal, 60~69 % 1892
keal, 7072k 1 1745 keal Th %o T HITH LA LD TB
BB 15~197% 1757 keal, 20~29 7% 1835 kcal, 30~39 %
1843 keal, 40~49 % 1755 keal, 50~59 & 1712 kcal, 60~
69 7% 1655 keal, 707 Pk 1 1338 keal Td - 720 20182 5
300 E TIREIR@FRREFAH R L MEFOL LIV F—
ZEIL TV, ZOMOERI E R Ak
F LD LEMTH o> 720 RDA% T 5 )V F — 50% A:iifi D
FEOEICR R BE R BROMI N ARRZT TR L,
TB G OBESL AL, IR LD L VR 5,
PR CHEHOR BB ITIE R ARIRIE R NST U2 & 2 FEAR I 2
RENAD, SHOTBHEICHMT 5L W2 5,
AR TS TR IR IE |2 b 2 L T w211
HbAlc, K\TBMI, CRP TH - 72 HEIRIEASBEPEILE
HEIZBIS- L TW5 2 LidZ K SN TV 59020, Kk
£ D HbAlc (NGSP) 6.5% UL L OFEBIIZ 614 (43.3%) 12
Ao, ABEKED ORI 2 RENANELETH ), I
Wi v b o — s IE 2 ML S 2 2 W REE DS D
%o ARERIIERIS D TBEEIZE o TEELRIFETDH
b0 BRARED B \VIIRE DRI ABERERER 7 ) — =
YTV =D 1D L L TEL DI THH I T
%o BAEOBE BB RN EHETH D LMD
ENTBY, EHITBMHLEERTFTHo7e TDZ L
MOABERRERAZ ) ==V I PEETH Y, ABkEr
SRR BN AZT T D T EDIREROET AL
OFILIZ O A, TBIRHICEHINT 2 WD D %0
ABERESFET £ A X ¥+ Tid, PE5], BMI, Alb, CRP,
HbAlc (NGSP), HFREZ AL LCaHiis 522 LT, #)
] {5 TB B O IR LIS Bk © & 2 W REME 2R g
SNz 72, BUALEBE ISR b BT A5 FIXHbALC
(NGSP), APBiH:BMI, CRPTd o 720 BETEAL & ARt
DOIFFEEDOEEHEITA S NR D > 72A, RDA% T 4V F
—BARL T BHIIBEILSENTH 5 72 RS
WBTBRBEHFD 1 DTH D, AREFKIZENTE TN T
b AR O EEFIZOWTR AW TH Y, AL
FAE B A ARSI D 2t 2 BN % Bl 3 2 23
Bhbo T, HHORETIIEAETF LT THRLIHS
M, BENERRPAEGEEM 2 EOREL LRI NTVRE S
LB, BRI 2 B 2 & & TB SEE T O AR
ERETHIEDPLETH D, T/, HERMTIC M
HAL72%85 A =% —Dcutof O ZXMEZIMZTES
WZKES LTw & 720,
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Original Article

NUTRITIONAL ASSESSMENT UPON ADMISSION FOR PREDICTING
DELAY IN NEGATIVE BACILLARY CONVERSION
AMONG PATIENTS TREATED FOR PULMONARY TUBERCULOSIS

12Mika TAKEUCHI, 'Miki KURATA, and 3Seiji HAY ASHI

Abstract Negative conversion of pulmonary tuberculous
bacilli is determined by using a discharge standard. The
primary goal of tuberculosis treatment is early negative
conversion of bacilli. Nutritional factors upon admission that
might predict a delay in negative bacillary conversion were
investigated.

The study cohort comprised 554 inpatients who were treat-
ed for pulmonary tuberculosis between April 2005 and March
2007 at the National Hospital Organization Kinki-chuo Chest
Medical Center. Factors that might delay negative conversion
that were investigated included: age, sex, body mass index
(BMI), serum albumin (Alb), C-reactive protein (CRP), hemo-
globin Alc (HbAlc), hospital meal intake, percent of recom-
mended dietary allowance of energy (RDA % energy), percent
of recommended dietary allowance of protein (RDA % pro-
tein), and sputum smear test. Variables were entered into a
univariable log-rank test and multivariate regression analysis
was performed.

Univariate analysis yielded the following hospitalization
nourishment factors associated with a delay in negative con-
version: male gender, BMI <18.5kg/m?, Alb =3.0g/dL, CRP
=0.3 mg/dL, HbAlc =6.5%, RDA % energy <87%, and

sputum smear test 2+ ~3+. Multivariate regression analysis
yielded the following hospitalization nourishment factors that
were associated with a significant delay in negative conversion:
HbAlc, CRP, and BMI. Nutritional assessment of patients
with pulmonary tuberculosis indicated that HbAlc, CRP, and

BMI could be used to predict a delay in negative conversion.

Key words: Pulmonary tuberculosis, Negative conversion of
bacilli, Nutritional assessment
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