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ABSTRACT —— Background. Granulocyte colony-stimulating factor (G-CSF)-producing pulmonary tumors carry a
poor prognosis; however, the prognoses of tumors producing G-CSF are unclear. In a recent report, G-CSF prepa-
ration was found to induce acute respiratory distress syndrome (ARDS) and interstitial pneumonia. We herein re-
port a case of ARDS possibly induced by a tumor producing G-CSF based on the detection of diffuse alveolar dam-
age (DAD) in autopsy specimens. Case. A 67-year-old male was treated with chemotherapy for a second lung can-
cer in the left lower lobe 18 months after undergoing right lower lobectomy. During the growth of the lesion, the
patient had experienced a fever, and blood tests showed leukocytosis with an elevated CRP level. His symptoms
and blood indicators did not respond to antibiotics; therefore, a G-CSF-producing tumor was suspected. He was
urgently admitted to our hospital where he underwent esophagogastroduodenoscopy for an examination of dysp-
nea, anemia and leukocytosis; however, he died of acute respiratory failure while receiving supportive care for
progressive anemia resulting from hemorrhage of a gastric tumor. After the autopsy, the original lesion was dis-
covered to be left pulmonary large cell carcinoma, while the tumors in the stomach and small intestine were
found to be metastases of the lung cancer. The cancer cells in all of these organs were G-CSF-positive. Based on
the high level of serum G-CSF at autopsy, G-CSF-producing pulmonary large cell carcinoma was diagnosed. The
non-neoplastic portion of the right lung showed histological findings of DAD. Conclusions. Tumors producing G-
CSF may function as a poor prognostic factor in patients with pulmonary cancer due to the potential for acute
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BLm e 1 200X £ 4 H A F MR QR A B E,
pT4NIMO Stage III) @7z G T HELIBR & 4 2w Bk
SRR A AT L7z, 200X +14E 10 H 124 S6 & S10Z %7
REsgas TSI L, RAE MM it L7z, #
Mz TIIFMIIE CH o 72, Fe s L HAREE
494 7N ERX LI FEARREZ 29 1 7 VAT
L, ®h3#1 stable disease Td - 7z. 200X +3 4 2 HIZ/E
Jili R& R DK % FRD, BUHIREE G LTz, 3 JIC
J£ F %12 consolidation (Figure 1A~1C) % #%, 38T
DFEF, WBC 19700/ul, CRP 14.22 mg/dl ® 722 Abt
L%, k7L, YTUTURYT L, FUNTS
A& HERFE G- L7225, 8k, RRESFEEET, +7
a3t UG BICHE L 72 (Figure 2). PET-CT k, 7
VAT T F 7 a—2 (FDG) HSHEEFFRL & 5881
DAY A RO (Figure 3), IEEH#E L CHiERE L

ol THEREAXY, WERAED - OEERRFERE (5
H=a2T21/58) REAL TOHIYBEAEDLD S
7. 7 ATA, MmEICTHREZZ L, &l (Hb 64 g/dD)
DI=DEERABEL T o 72,

ABEREIRAE © B 1734 cm, KT 68.8 kg, il 36.7°C,
WRFT 111 |1 /45, #&. IMF 111/71 mmHg, SpO294% (5
A= 21/5), REBRBFICERZEN%Z D7z, A5
TACIREER, WPERE D 1) > o SE A il R Bl ER
L EE @ fine crackle & V. JEHEICHFRL T N & AT A IE &
o7z,

A B g B A i B - WBC 62200/ul (Stab 5.0%, Seg
86%, Lym4.0%), Hb6.4 g/dl, MCV 76.7 fl, Plt61.3x
104/ul. T.P.7.2 g/dl, Alb1.7 g/dl, T-bil 0.32 mg/dl, UN
185 mg/dl, Cr0.99 mg/dl, ALP 7431U/1, AST 231U/
I, ALT171U/1, LDH5471U/1, v-GTP 351U/I, Na 129
mEq/l, K42 mEq/l, C195mEq/l. CRP 2091 mg/dL

MR X #RE5EL (Figure 4A) © Wil o KME M2 b & 2
TEER IR R D 7.
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WP ARBE AT <, T IR 3k 25 72 o (i IfIL & 1k 0 39 -C i
PEEE & 22 o 72, 200X + 3 4 8 A 914 DI R EE DB iy
X MEE T, 4 TS OMIREI BREORETH )
(Figure 4B), HIMLOAELFTIZAE D FEIR & L Tl CxpL L
7o, 2Ok, WK% H o 7225 8 A TIOIETHI H
D% 2 B X ) FPFARTEDSEE L 72720, RERG %
<A 3/ E L. PR A RS XD B A G L
72A%, ERIHE T %1 SpO293% IRz CTwiz, FETEY
H D5 3 W X 0 IPCIRREEDS SIS L, BRE S
VY= N—=< X7 T10l/5 F TH®E L7255, SpO2
90% % MEFFT X9, ZFRT 11 BRICIIRA LS TRE L. &
DR EZFT, WHEEHZIT- 72,

A tidE FART e DR BT L (Figure 5A) - S I,
il R AP IC I L Tz, F 7z, SALHAE o IR
1 3E K %2 micropapillary pattern O BEEIR B R 72,
INODOFRIVESGHBIREER S/ 72, LG
CSF £/ 7 v —FIIVHRIC X 2 fesgeta <, JESHIE
EBEETH - 7.
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Figure 1. Chest X-rays obtained in March 200X + 3 showing right pleural thickening and
a reticular shadow in the lower left lung field (A). A chest CT scan obtained in March
200X + 3 showing consolidation with an air bronchogram in the left S6 (B; arrow) and a
mass shadow in the left S0 (C; arrowhead). Moderate emphysematous changes without in-

terstitial changes were noted throughout the entire lung field.
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Figure 2. Clinical course of the patient.

TR AL - AN S, BB O R 16 X 10 cm WBIXRD SN Lh oz, PR &OMDIELIT A2
DNEFNEIRZEATRO B 7z JEEMX, S KA & X, KHERE & W L7z (Figure 5B). A5RAEMIIZ 1
ZFROMBBAEGTEDRR T — MRISWHEE L, FFE Rk e D SR RMIERE DRI E e o 72, A DTS
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Figure 3. PET-CT scan showing a remarkably
high uptake in the vertebral column and left lung
tumor.

W, il BE O RRHEEIRE & N DFRAMEAH D, il
FEOIE, 72, MMkEk, U o8Bk hEROREZ
2%, DAD OIRTH - 72 (Figure 6A~6C). FRIZHEMIT
V3 e 5 FE U PHAC 2 O R E AT 2> - 72 (Figure 6C).

ARDS D¢ & L Tid, Nilgrh g oMz 8o, &
HA 2 5 2 EACA~ORATENIHY L7z, BT3B S
6cm K& 2cm KD 2 HOF MR — T2 & 1,

MG, 3X2 cm ROAEELZEREITER S, Thbid
FENiNESE 2> 5 OIERETH > 7. PUG-CSF €/ 7 0 —F
VHARIZ & 2 R getn (— RPifk 5 Anti-Granulocyte
Colony Stimulating Factor Mouse monoclonal antibody
clone 5.24, Calbiochem, # CFO05, #yBUf%3E x1000) T,
FISHE A&, BEBEICBWTHBME22R L7z (Figure
7). Fi, PLIL6 E/ 7 u—F VPikIC & 2 s

(— W Pt 4K ; Anti-Human IL-6 Rabbit polyclonal anti-
body, Rockland Inc., #109-401-310, A FfEE x500) T
X, BEFREEAEED, mBRICBW TS EEMIZENET
o728, EEIEBET MBI TIEEBEEZ R L
(Figure 8). ‘&8, FHMMBRIEZ 2 L Tz, SR
DITERT R TIX, G-CSF 365.0 (F:#4i <39) pg/ml, TNF-
o 6.0 (FE#EME=<28)pg/ml, IL-6 617.94 (FL#(H 0.45~9.96)
pg/ml, KL-6421 (FE#EE<500) U/ml TH - 72,

Z =

G-CSF BEANEBHIME AL <, Z T KAIIEIC
% .1 G-CSF PEAEE B E I AF M 47 » A & 7%
NS, L ZOJEKIEZIH S > Tld 2. G-CSF A EE;
EHEATHE L, S B S SRS H B & LT, G-
CSF 2 & 5 H Oy 3 e, FhakoBlL, Ml
PRSI 72 &2 HEW LT 5. 6 JT4E T, G-CSF AL
BaPAIE2 2 & CESMEEMz g S5 2 &8
WEEINTVS. 7 REFNCB VT, FIEHE CIXBE5E P
12 G-CSF Bt aEEsiie % 520 CB Y (Figure 7B), Rl
IRFEDNESS AL O G-CSF BEA B S- L T\ % W RE AT
R ENTz. D728 G-CSF pEANES; TI1E, maEHrAm
HELEHIC K D BIIRE Z BT E 5720, JHEIEHHEATE
W BT 5.

G-CSF pEANES;E, MR EVEAE  MATHER 2%
W2 LR E N T 5.8 G-CSF 23S AIE IC matrix
metalloproteinase (MMP)-2, MMP-9, urokinase plasmi-
nogen activator (UPA) /3 & e S &, ZHEEE =0 5%
Z LT JEGMEAMERELR T RbLEXLN
5. AIEFNT BT, JFIEE B PAIC G-CSF Bl
FAAAEAE L 722, B E /MG OEBEIZB VTG
CSF BB (AR AE M AS 72 /> - 72 (Figure 7C~7D). &
FEOEEMILD S 5, G-CSF pEAfE 2 S L 72 @S5
N 2585 L9 720, 8 HLIZ 35T G-CSF BpEfiia
DIRIEEDS 2 o 72D d LI v,

i BE DR DL IR A4AT, ZOH TN
DM AERAS80% LL L2 5D T 5. 10 RIEEFNIZ BV
T, EliofifEiEIkEvd oo, A% <,
Mg OMINAERIC X 2BMITEZ DSz T2, #l
IS TR 2 S b 2T Rd o 72, 1 HoRk
HTIFRCIRREASHE R U, BRI 7 AT E 22 w28, R
FE¥eG-4 & SpO2 D BIfR A & ARDS O 75 W7 2k #E % §i 72
L, #IBT A CTIEDAD TH 722 & X0, REFIX
ARDS e Z L CHLE L& #EFx2 b7z, k4, G-CSF
WH) P 512 & 5 ARDS - BB PEM S A5 HE & 1, 23 G-
CSF BEAMEICBWTDH, ARDS OFFESHME S LTV
% .14

AHRERTIE, AIEABEREO SR CT R P22 b2 %
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Figure 4. Chest X-ray obtained in July 200X + 3 showing a mass shadow in the left lower lung field
(A). Chest X-ray obtained in August 200X +3 showing a larger mass shadow in the lower left lung
field (B).

Roa -

H-Qf_
fﬁkﬁ"ﬁudf

8w YR el A
SRR N T W AT gL T

Figure 5. The neoplastic cells of the right lung tumor had proliferated, substituting alveolar epitheli-

al cells and projecting into the alveolar lumen in papillary form (A). In the left lung at autopsy, undif-

ferentiated large and multinuclear cells proliferated with weak adhesiveness in sheet form (B). The

former and latter lesions were diagnosed as adenocarcinoma and large cell carcinoma, respectively
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(H & E stain x20).

MmoizZl, F/z, KL6 PR EMHEANTHLZ L XD, ]
BRI EN T - 72. ARDS DB & 7 5 Hijf e
F O G- R WLAE 2 &1 722 2> o 72, SETCHT H A $i 1 %
T->TBY, Wi SRRSO RS > 72, L
2L, WESIZBHN L SFESREL Wb 722
W, FToOBITHIT, BETHEELEZ LN, BLEHTH
DML EREIIIHR W EE Z 5.

G-CSF 7% ARDS #z # Z 3% 13U 5 2 Tid v, G-
CSF ###5-T ARDS #i#2 & L 7=, Yol 5 R il
R &, ARDS &I THIM S DAL G| &2 3
TEY— N9 5 T L% . JuHIRG O¥E, ARDS
R SRS SME L ETH Y, U
RGPV ETH L EFZEZ 5N TS, G-CSF 34
RN s ¢ 555, ZoFhEREZE s a5 D
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Figure 6. Panoramic view of the right middle lung showing no neoplastic lesions (A). Histological findings of the
black dot in A showing hyaline and inflammatory cells in the alveolar space with alveolar septal fibrous thickening (B;
H & E stain X 20). Panoramic view of the left lung showing the DAD to be more severe near the tumor (C; arrow).

Figure 7. A-D show the histology of the large cell carcinoma of the lung (A, B), gastric metastasis (C)
and small intestinal metastasis (D), with each inset providing a bird’'s-eye view and each black dot indi-
cating magnified points (immunohistochemical staining for G-CSF X 20). Although most of the cancer
cells around the site of necrosis in the pulmonary tumor were G-CSF-positive (B), a few cancer cells in
other areas of the pulmonary tumor were also G-CSF-positive (A). The metastatic lesions were also
stained according to G-CSF immunohistochemistry (C, D).
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Figure 8. The tumor cells were IL-6-negative, whereas

the infiltrative histiocytes were IL-6-positive (immunohisto-
chemical staining for IL-6 X 20).

EARHTH L. FHEREEHLS LA M e L 7.
T TNF-0, IL-6 22 &2 D, ARDS OFIEDKE, T

DA AL VIFERLTVE EWIHENH L. 11K

REBI T, ZoOHEHMICN, TNF-o 3K 7228, IL-

6L ZF NI ETH - 72, ARFEFNE, IL-6 PEANER; Tl 8.
Ao 72hS, RIEHATEE T 5 MEER AT IL-6 Bt Tdh %

Z &, T/, BEEEHEOEEIZ ARDS ORENHRNZ & X

D, NEHHCIEE S % MRREk2S ARDS 125 L 72 W] fgtk s

H5.

10.
RSN 2 FHE ORI © = L

#EE - G-CSF sl L e 7 7 = VK — bio 11.
&, MERPBATIR, LSRN EHE L 9.
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