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Table 1 Main clinical characteristics of 174 patients

Age (years) 69.6£16.9* : Underlying disease***
Sex (M/F) 107/67 I Diabetes mellitus 30
Type of tuberculosis ! Hypertension 21
Pulmonary 138 | Chronic hepatitis (HCV) 16
Pulmonary +pleural 14 : Dementia 16
Miliary 7 | Old cerebral infarction 15
Pulmonary + bronchial 5 | Angina 10
Pleural 2 1 Pulmonary emphysema 9
Pulmonary +lymph node 2 l Chronic heart failure 8
Lymph node 1 } Old myocardial infarction 6
Bone 1 } Pulmonary fibrosis 5
Pulmonary +bone 1 | Pneumoconiosis 5
Pulmonary + pharyngeal 1 } Aortic aneurysm 5
Pulmonary + intestinal 1 | Malignancy
Bone + pleural +1lymph node 1 ! Hepatocellular carcinoma 4
Radiological type (JST** classification) ! Gastric carcinoma 3
0 4 ! Bladder carcinoma 2
1 10 ! Lung carcinoma 1
1I 46 [ Renal cell carcinoma 1
i} 114 |
*Mean=£SD
**Japanese Society for Tuberculosis
##*shows disease with frequency of n = 5, except for malignancy.
Table 2 Assessment of nutritional state
Normal (3) Mild Moderate Severe
malnutrition (2) malnutrition (1) malnutrition (0)
Body mass index (kg/m?) =20 18—19.9 16—17.9 <16
Serum albumin (g/dL) =35 3.1-34 24-3.0 <24
Peripheral blood total lymphocyte =2000 1500-1999 800—1499 <800
count (/mm?)
Tuberculin reaction, diameter of =10 5-9 <5

induration (mm)

Nutritional index (NI) is showed as average of scores for 4 parameters.
Definition of nutritional state is as follows: severely impaired NI<0.5, moderately impaired 0.5 =NI<2,

and mildly impaired~normal NI=2.

0.5 1 1.5 2 2.5
Nutritional index

Fig. 1 Relation of nutritional index to death rate at the
time of discharge
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Fig. 2A  Relation of nutritional state to death rate
at the time of discharge
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Fig. 2B Relation of nutritional state to tuberculosis-related
death rate at the time of discharge
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Fig. 3 Relation of nutritional state to patient age
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Fig. 4 Relation of nutritional state to duration of hospital
stay of patients who were discharged alive
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Fig. 5 Relation of intravenous hyperalimentation (IVH)
to death rate at the time of discharge

SRR TR L P AR R B T RO BZ O—FRIT
IVHD [T SN T Wiz 22T O2HICEBIT A IVH
WATOR M LI TR L OBfRE Rz E 2 A, IVHD G
173N BB OICEBEENE D - 720

% =

Rt L RBIRBOBRICOWTIZZ L OWHEDH Y,
FEAL A NI ARRAEIRTEDA R TH B 2 LR,
FEALFE I BN PUER] & [ RZ D RFRREN N &
BHESNTVE, TOL) ITHEBBELEEN, 5
WITAERZAE B & P & LR L 2 O SARIRAE, HARsE
I DR A B L 725 132 s, REREBOR L
EBLA2OSHEBOFHE A3 E/MIA %, Khan

I WIFIEE TWT, MBOBRBBGE 2 7 A
TOREIIND 5% VT OBETIIEHOBREIL N
LRI L TWw A,

Shlbhvbiuk, A& TIEH 525 20004FE05
2002 4F @ 3 4FE WIS AG AR B IC AR L 7o & #1120
WT, ABERFORFIRELZ L 2O THLHEONL 5
A (RE, BE, EHI7 V7 3 oE, KRimy >~
INEREL, Y BROR) RRCTERN L, &R oBEERED
s GEL, B & OBMRIZOW TG L7z, €Dk
B, GEbNONHTC R/ L ) R E OB
B OIRIE %2 P TE 5 2 ENWP LN E otz AR
ORI BT AZIRBOFHMIC V724D, S EE % A
i S 2 2 ik Th UL HE BB TARERIV—F ~1247h
NTWLEEDLNIMEEZHNTWAEZETHE, I
XD AR PHRAE & 2 2 RO R VBB REZ
ETELZ LI, TOHROBHEEIT)I I ZTEHL DA
Dy bbb EEZLND, 72725 LA OREIZ% AN
ZOMFTH Y, SROEERE BT 5121357,
AR DIRES % Hil 1) Z AT WS RO TR % i 5 L

Witk HE847% 45 9 7 20094 9 H

Wb EEZOND, bitbiUZSTl oK %2 2T
T, 200447 H % 520064 7 H @ 2 4 I AE BRI
ALt B 208 e LT, ABRKRIZAME E [HRE

WZHRFERTEZ A L, O FRICOWCHIIN S 12815
T AEZBAET > THBY, ELTOMMEILDDLT
ETH 5o

REREOFHMIZHV LR TV AIREE LTI, OF
®, gR, FH=FHBEELR &S ke, @7 v
IV, P U7 ) v EOHNBRAIREDIRE, ®
KAYIL Y > 7S EREL, BRETY 2 J§ B2 N BUIS 7% & DS IERE,
BLOINLOWEEZMAG DY KERBEDN D 52,
RERE2 T 2 IEH—OWEME Y V20D
WA % V72 RARIEOIT ) AL D IEME I REIRE R
HMT&E2LEZON, @SN TVBIRETIE, /b
P55l B O T 1% TN v» 72 prognostic nutritional
index'V 7%, KIMOT VT I fliL ) v 38k E o 2
OPEED HRD SNFHFETH Y, #iEEE O RKER
e, FUEREZE ZOIREE AW THE L2BGES S S
TWbW, ZOMHFEIFERL3BEOFHO 2 I %E v
WAHA, FEIREL L) IERICEHMET 51213 LD £ D
HElr HWIREOII ) NEEF LW Ebhb, 20
L9 %bDL LTI Buzby 2STHILE FAEEZ SR E L
TH#tH L 72 prognostic nutritional index® %% ), Z DiF
BUIARMIMT VT I ViEE, P AT7 ) ViR, b
Jog = BEA B S, mumps, SK/SD, candida D3 %
PoR & U 72 BRI B2 6 B2 N US4 B I fiE 7> & 5K D
BHDTHHH, KWILT VT I VDR EDI OB
BRI BW TV —F Y iZirbRTwinE Eb
N2, GHbIbNAH VBRI, AVr<=2T WV
BTSRRI N T L RBREOFMIZH V515
W EBHI, WEEOFHICET 5 L) ITHELL:
bOTH b, 4MHOPEAEIINEZ DU 37122 D HAHTF
i’vﬁ%?‘é*“fk LT, TAFELWHAERICDON

Wikmmr b s L lbhs, LA L, RIEIZK D F
Fﬁ_lhtt%&%%®Lh%®%%%$MfééT
BEMEDRENZZ L IIEZEDPREVEEZEZ NS,

S 72 AT AR THIE L 72 R FIREE L ARl O IS
EAHBERBESA SN, REREOBCEIZ EBEER
WED o720 SHICTERIARICARTS - 72805 LA
FoRBEREEARIREIEE v LRSI
BREICED-7122 800, BERMEPFEREDORL 7
WERIZ O BEIGDSTE S £, FABIRESE WD B
ZOBERNIEED S otz L D—RE %o 2T RN D
b0 WD X 2, ZDHAT 721l & BEHIZE TILR
FEIRAE L GBBEE O F IO W TIE Al & [ AR D AYS:
LNTW B, RIBIREO S AR & PSR D
MU EROAE LR ENR LN TE ST, FEIREZD



Tuberculosis and Nutrition/N. Nagata et al.

LODLTPRICEBLTWDLEEZLND, TGRS
DEPRBN PRI E L5 2 5 aeM, > 0 Ka#IK
BOBWHEEEZTIEELEEREZ ALV E72D
KERENEL, BCHKLFEVEW) TRERELEZ S
N, FEP% ) OBFEIFHBRUNO K TR TR &
ToTwize L, RIEBRBLEBIILIHETEOY
BRERLE, FEREBOENETEHBIZL 2B EDS
W EH SR BORELRTTEIHNTE RV EE R

SNz T AR BOBUT AR O 20IREE & 3 BR
ER OGN h o7z,

SO 2 T 512H 72> TE, Bl k)
ARG, BEEE O LD RAUHRE, HAaWARkR LR
WABICX BRI L B R EDOR T2 ERET 50
ENRH Do EMICL HEEL L CdEmmg Tl
TIVT IV, ) UREBAMKT T2 & vwbhiTwb,
SRREREOFMICH T VT I VEIZIEFE
35g/dL & L7225, TAIUIFEH OMLBEM L L TIZLW
LiEbhb, T2 U 8EREULIERE % 2000/mm® & L
7208, —M R E LCidEmo b, 22T
RS IR R IZTREEEE LT, 65SMAEMOE
FBEDOTNT I MEDIEE, BRI, PEERE
KT, SEREBRTOHREEL X L2240, 3.5~39, 3.0
~34, <29, 65K LOBEEHEIIOWTIZY ¥ 28EkE
DIEE, BRI, PEERREIRT, SRR
DO ILHEAE % £ & 21500, 1000~1499, 600~999, <600
ELTHERMIEL TR LZBLTARLEZ A, BEXR
LTI n=25, SECRFE17H GETREZR68%),
PR T B n=75, Bk 144 GULBERER
18.7%), BRREERAMMT ~IEHEME L n="74, SLCRIE24
GEBBER2.7%) &%), EERNRENICZED D ITR
SN o Tz BEMES O A PHE Table 1IIRT X 9IS
HBNCR S N722%, ThsoBHEIFV»TN D RPGERE
LCBY, EHEEEOESSROBFEORRICKITT
FEIR SN, o70 6 W AU EORIABREE D53
LRONTZ-OT, Zho0EFE Lo 7 VT3 Vf,
1) VOSEREL O ILIEME ORI & A IE R LB B KR
WTHGETT 5 &, REREBKTRIE n=20, JETRFELS
% FECBIERTS%), FELREBI TR =44, 5
TR 104 GECEBEE22.7%), BERFIT ~IEW
Ml n=52, SECHE 14 GECRRER1TR) &1,
I3 RN R EIIEDL D IFR SN h - 72,

FEREPEV EBPLEBECE T, T AR
B aiprion, REREBIEKEZOTFHIZT
Th L, AR 8L RITTWREESH 0, Fif%
BHEORBEIMOELED ) AbNI 5,

Sl ORFFEIL A IR D SEFEIRTE & RBER il O BIFR
EMETEIENHWTH Y, BPLREE L - BEHEORY

615

T# BEEBOAELRZEY) IZOWTEAWTH L, B
AT - TV B HIA S BFZETIE, FFSIRRE & BBk 0l
DOBRITINZ T, FEROTELHIED A EIZDOWT
LM TAHZLELTWVS,

FKEREORL v —ioBHITH L TABER IVH
DATHONT W22, IVHITTHER DO FHRIZL LARRED
WRTH o720 REIREIMET L, %% 5 L 72 RE
T IVHIC X ) R BREOUEZH > THRIEDIRS
Nhwl#z S5h7ze IVH OIS EREE ORI ECH 4
AT N TWEA, [ UREARIKRETD IVHATH
NTVLWVEFIIABEZEEFEINS IR TE TS L
W, 20X ) IR FRE LRERESELTLH
NTEFEZEDLIENTEDL L) BRBEDOTHRIZRVD
TRV LEZ BNz, Sl LR CldsEmR
BEEBNCAT L TIZIE & AL IVHP T b T Wiz, 55
AN BASIEBN X § 5 REBFLII OV T, BERED
R HiAT % 2D 5B § 2 L8 H 5 L bh b,

b B

B O ABEREO BMI, EMILT V7 I v, )
UONEREL, Y BOC ORI L D RIRIREE A R L, GBRE
Woliis e, ) L OBRIZOWTHRE L. &
B SR ARRTB O V7207800, BB E o ARG
EAIOWRBETHNIEEZTOHMPIATZLD0THY,
C OJFEETEHI L 72 R 2RI & 1 BEERF o fizlE 2 il
TELWRMND 5. SHATNN & ITHRE 2T, #RO
R T 2 L8 D 5,

AW OZEFILH 81 I H AR IHEamE CFR18
4, i) THREL

X 73

1) Onwubalili JK: Malnutrition among tuberculosis patients in
Harrow, England. Eur J Clin Nutrit. 1988 ; 42 : 363 —-366.

2) RIBZ, KRHE A, FIPMERD, A WGBS B
2B 5 KM HLERD Interleukin-1 33 & UF Tumor necrosis
factor (TNF) pEA:HE & el & o Bk, ##%. 1991 ;
66 : 477—484.

3) BRI, EREE, THSE, b B ENER>S
B ITHENPERG AL E DFER DOREET. #iH4. 1990 ; 65
397-405.

4) AERESE, LW, A, i IGEPERR S
B OIETHI O IRRIIMET. #54%. 1998 ;73 : 733738

5) rEl, I, BPAT AR, b AT A E AR
B ORALIFAM. K54, 2001 ;76 : 363-370.

6) EE A MFERAE R R O BRIR MR, A%, 2004 ;
79 :711-716.

7) PHIREUE, BT S AR T S R
IRIMRET. HERERE. 2004 ;41:77-81.

8 ) Mehta JB, Fields CF, Byrd Jr. RP, et al.: Nutritional status



616

and mortality in respiratory failure caused by tuberculosis.
Tennessee Medicine. 1996 October : 369—-371.

9) Sacks LV, Pendle S: Factors related to in-hospital deaths in
patients with tuberculosis. Arch Intern Med. 1998 ; 158 :
1916—-1922.

10) /N i SERERRRTEALL. [RRIRIE REN Y Ty 2,
H AERIRAE N A x4, B, WL, 2008, 114-
121.

11) Khan A, Sterling TR, Reves R, et al.: Lack of weight gain
and relapse risk in a large tuberculosis treatment trial. Am J
Respir Crit Care Med. 2006 ; 174 : 344—-348.

KEA% HE84% H5 9 5 20094F 9 A

12) Kudsk KA, Shelden GF: Nutritional assessment. In: Surgical
Nutrition, Fisher JE, ed., Little Brown, Boston, 1983, 407—
420.

13) /NEPSERESS @ R ORRRSEEE. H ARG 2HERS. 1985593
1337-1342.

14) PEEART | #BUEE OFIRIE & GIER ORI, &
4. 1994 ; 69 : 463-469.

15) Buzby GP, Mullen JL, Matthews DC, et al.: Prognostic
nutritional index in gastrointestinal surgery. Am J Surg.
1980 ; 139 : 160—167.

Original Article

THE RELATION BETWEEN NUTRITIONAL STATE OF
TUBERCULOUS PATIENTS ADMITTED IN TUBERCULOUS WARD
AND THEIR OUTCOME AT THE TIME OF DISCHARGE

Nobuhiko NAGATA, Kazuko MATSUNAGA, Kentaro WAKAMATSU, Akira KAJIKI,
and Yoshinari KITAHARA

Abstract [Objectives] To investigate the relation between
nutritional state of tuberculous patients admitted in tubercu-
lous ward and their outcome at the time of discharge.

[Patients and methods] We retrospectively investigated
BMI, peripheral blood lymphocyte count, serum albumin
concentration, and induration size of PPD skin test at the time
of admission from their clinical charts of all 174 tuberculous
patients newly admitted in NHO Omuta National Hospital
during the period from 2000 to 2002, and based on these
indices, the nutritional state of tuberculous patients was
divided into severely impaired, moderately impaired, and
mildly impaired or normal. The relation between nutritional
state on admission and the outcome at the time of discharge
was examined.

[Results] The worse the nutritional state on admission, the
higher the rate of death from all causes and tuberculosis, and
the higher the average age and the duration of hospitalization.

[Conclusions] The assessment method of nutritional state
reported in our study is easily applicable to every tuberculous
patients admitted in tuberculous ward, and the outcome of
tuberculous patients at the time of discharge could be expect-
ed, based on the nutritional state assessed with this method.
Prospective study is needed to ascertain the validity of results
obtained in the present study.
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