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= Abstract =

Continuous Positive Airway Pressure Therapy in a Obstructive Sleep
Apnea Syndrome associated with Active Acromegaly

Hwa Sik Moon, M.D., Young Mee Choi, M.D., Seog Ju Ahn, M.D., Chi Hong Kim, M.D.,
Soon Seog Kwon, M.D., Young Kyoon Kim, M.D., Kwan Hyoung Kim, M.D.,
Jeong Sup Song, M.D. and Sung Hak Park, M.D.

Department of Internal Medicine, Catholic University Medical Colleze, Seoul, Korea

Sleep apnea occurs in approximately 50% of patients with acromegaly, and sleep apnea is
associated with increased cardiovascular diseases and mortality. In view of these findings, sleep
apnea may be a factor in the increased incidence of cardiovascular deaths in acromegaly patients.

We experienced a case of active acromegaly patient, 54-yr-old man, associated with obstructive
sleep apnea syndrome, congestive heart failure with dilated cardiomyopathy and serious cardiac
arthythmias. He was treated for obstructive sleep apnea syndrome, diagnosed by overnight
polysomnography, with nasal continuous positive airway pressure(CPAP) for 4 months, which
successfully controlled his loud snoring, sleep apnea, nocturnal hypoxemia and apnea-related
symptoms. And also he was treated for underlying‘acromegaly and cardiac complications with
bromocriptine and cardiogenic drugs for 4 months, but still had elevated growth hormone(GH) and
insulin like growth factor-1(IGF-1) levels and serious cardiac arrhythmias.

We describe our experience about the effect of CPAP treatment in an active acromegaly patient
associated with obstructive sleep apnea syndrome and cardiac complications with review of

literature.
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AkA i Z(acromagaly)-2 18861d MarieVol] 23l
S Zle=Iga 12 e 13v33%9] 189613 Chappel
3} Roxburgh-g-&- AANG SkA-SollM F74e] At
F229 ) FHE AR S He B
o). o9} zto] AkAiSo] Aol 19le] =
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A =g, HTolke ol FAlellA et 4
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7. 2l FellAE o] Hopol] vzl B 913t A7t 9l
Rert Azbge] ZARE vl ofsp kA iEy) 4
H FER P8 FHEFES ek i FEES
T A A3R1eN vlsle] APA] o) o3k
AEo] BAE For 53] AdAtIS 1 73
Fol 34 A% AEE TVHTIE 88 22l
2 gHA Yob®. ARELS BEA A S o2
Aste] A7 By ATFel <3t 284 At
52 AAA BAMe] e PRl BukE = &
H FIFFFTE X8 Hsie] 40U A45H
okel-§-3X] &(continuous positive airway pressure, ©}
3} CPAPZ 2RHE A3l oI5 ZHYsiolv]ol ¥
A3t 3l Rk
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ko) olE A S xglel Aigkeka
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OIS 22: JYUFA Hsh 130/90mmHg, =2t
87/min, THFZT 26/min, M- 36.7CHe TEFL
gho] A3l Hock $ixle FNEEe) An FAgl e
wHel7h 23 sjebge] Ao g FE% Eolsin A
5 el g¥o] WA=Ic) 7t ollg- 23 w7l
Fob PRI F9=A ] nitiE QJsle] AstAl Fot
A Ak AL Ao g Fgod Eokdd gide.
U F718k 214 o sololld A gat £EZ0] &
gk &3} e B am TAgler S £l
Wiete] BRYo] AR Ygick

BALH: 2 PRl HETS 8,000/mm’,
A4 13.1g/dl, "ATGE 260,000mm’, FAFS
500/mm’ ©]9}37, & IgE-PRISTX]E 1,5001U/mlo] A
olglort AL 1SR AZIEAHA 9 84 A
AR 25 AEEct ey 23 gxiA
HE S0, WA AAIgE H7ls A=
Table 33} ko] s\l H715ole} A 71228
9] Z7He Bglen] FWE slAZAE pH 7402,
PaCO, 35.2mmHg, PaO, 52.7mmHg, Sa0; 87.6% %}
vl 28Ut 3ol AX AXG EF e
(growth hormone, o3} GHE 2}%k: measured by im-
munoradiometric assay, Ewon reference lab., Seoul,
Korea)#} <9l&al oF4g4ARIA-1(insulin like growth
factor-1, |3} IGF-12 24k measured by immunor-
adiometric assay, Ewon reference lab., Seoul, Korea)
o} ZAAZI= Table 13+ o] GHS} IGF-19] 714X
7} A R} "BAs] F9kw, L5 100gE 24 7
Alel] 7 Fosled AR AFEEG A7 AHoral
glucose suppression test)oll4 €F GHglo] 71#x)9}
vlstsle] frefalA] A=A gigtod, A A%
E2HES @ H(thyrotropin-releasing  hormone, o]}
TRHE 2} 400ug-& ch3d 24 740l ALt
of A A8t TRHAFZZAHTRH stimulation test)ol|4] &
% GHZkol 71Ax)¢} vlzsle] d#ls] Frldogn
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GHEu]2] <jAA}=(paradoxical stimulation) &84S
BYw, $uAT 1478 298 GHRE felg =
7Wsurge of GH secretion during sleep)d Hgich
(Table 1). T FEX-4 A Ao} Tho]

Table 1. Hormonal Study Data

Study Profile Time Level(ng/ml)
Oral Glucose Basal GH 66.0
Suppression test After 30min GH 47.2

After 60min  GH 62.6
TRH stimulation test  Basal GH 26.3

After 30min GH 336.8

After 60min GH 1629
GH, 1hour after sleep = GH 74.1

IGF-1(Somatomedin-C) - 576.2

normal range: GH(below 5ng/ml), IGF-1(247.0~261.6
ng/ml)
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A 448 Relon(Fig. 1), FAEASE A%
X-4171 Al (cephalometric roentgenogram)ell4] FrfIk
< th AR 3lobe] Ao ATzt A5 ATl
ol QAR UNTHFig. 2). S £ X4
o4 d=Ze] ¥R AFL AviRte g AA sl
oo wE7]7} ggtel 53] i S X-A7 Al 2
222 A=F(heel pad)2] S 35mmE. ol $- F7
A SUSicKFig. 3). ¥ NS HAGoNA Fo] 44
< Yk ¥ A7IEEAHMRDAA Uebiksella
turcica) 2| 23} Z7]= Aol ont Szl <
7 AR YA 9129 Br18 ¥k sk Fie.
4). 29 Yol] AAJEL 2447} LZ2A1H E(ambulatory
ECG) Aol 4157 $55 254 thye] 4
A4 712]S(multiform ventricular ectopic beats)o]
A% wrigR 27 UiA) a0e) Fleiae] Al
Ak A4 719l 433 Ugiew szt
(left bundle branch block)o] 2} HFAEE-E Hat ol
2} e A&=ickTable 3). A2g7A BE
Alks} 4l4lo] Shaslo] QRlem B4 HAha 2

B

Fig. 1. (A) Plain chest x-ray before treatment shows marked cardiomegaly, sligtly cephalized pul-
monary vasculature, haziness in the both hilar area and patchy infiltration with blurring
of the bronchovascular markings in the both lower lung fields.

(B) Plain chest x-ray after treatment for 4 months shows decresed cardiac size and
pulmonary interstitial shadows compare to chest x-ray before treatment.
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Fig. 2. Cephalometric roentgenogram shows elon-
gation of the mandible, inferiorly positioned
hyoid bone, enlarged soft palate and normal
posterior airway space.

Aslgict ol4tm 22 AxSulies dY AT
)% (dilated cardiomyopathy)ell 2j3t 284 4AFA
(congestive heart failure)o] 9-2-5 < = lgict )
£ YY9¥E FEey AbFHog ot Y4Eel
AL 2l AuEYel] AR F3H4570] ZlEWR
At TP o g 17 Apolysomnogaphy)
9 FHAFR 7 Asleep questionnaires)E A8}
c}. $42}2] H]kE(body mass index, Kg/m’)E 28.02
2 F55° IFgesnoring)e] Y FEEAST

Fig. 3. Foot lateral x-ray shows marked thickening of
soft tissues, and the thickness of heel pad is
measured as 35mm.

Fig. 4. Magnetic resonance imaging(MRI) of sella shows slight enlargement of pituitary gland,
normal size and shape of sella turcica and surronding structures.
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Table 2. Polysomnographic Data before and
after CPAP Treatment

Variable Pretreatment Posttreatment
Degree of snoring moderate -
Al, events/hour 39.3 1.7
RDI, events/hour 43.7 34
Prominent apnea type obstructive mixed
Sa0; nadir, % 82 92
Total sleep time, min 151 354
Stage 1, (%TST) 73.8 30.6
Stage 2, (%TST) 1.0 35.6
Stage 3, (%TST) - -
Stage 4, (%TST) - —
Stage REM, (%TST) - 24.0
Movement time, (%TST) 252 9.7
Total apnea time, (%TST) 19.3 1.1
Sleep efficiency, % 71.9 94.8

TST: total sleep time

(apnea index, eventsfhour, oJ3} AIZ H= 3930
2 w24 T3 F(obstructive apnea)o] $-gslA] Ue}
skor] A olR)r(respiratory disturbance index,
eventsfhour, ol3} RDIZ Fh+ 43.70]3 =15 3
A RAFERZ(Sa0, nadir, %)= 82% K Table 2).
X2 A Ak A ATl g g8 AR
Ha} AL X gsb] Sele] ALTES Thol
QA 28l A4 AMEZ(angiotensin converting
enzyme inhibitor), oA % FRAAE Soist
R PPEYS] TAE Bl A Fol
2 AUt AgsiRiont Ay S TEg) 9
% FRF AIETE AV RS TS ol
A 5 ome AdAZe] X)goll WA 1 A
il gt X871 Al Aog AZEgla o)
2 g3}l7] fhate] A45H JFEFXE(CPAP)E Al¥
siglcl. FEf IFFo] BF goid 5 e AL
A oFEFX182] <k (prescription of pressure
level for CPAP therapy)-2- $Jsled 9ol uic)ed
A A sk Z A (pressure titration)& AR A
3 7emH09] HHellq £ #AE Btk A=
mhszzs] 283} gheloll % 3o FEGo] A
8l glolAler] Al 17, RDI: 34, 5583 A4

EIEE NBE FURAAL] 7 AFA 3AS B
g Egola}l FchA|sleep stages)9b SmE-S
(sleep efficiency) = ¥#]s] HAA=2lcKTable 2). 3k
< 19 37971705 M4 617014 ol A4 ok
5-5*| S(CPAP: Healthdyne Technologies, Atlanta,
Ga, USA)E AlEsie] sibolle] ofelrlx) 24be] &
A 2 168 Yol bromocriptine ] £0& |2t}
2 5Ysigick

A EUFoE HAXEE Ssied F|BR|eA)
= Tl 284 AFANEE Yale] gRlew
A AREL ST} o RAIE Folsigion njY
6A1Zkold A&H IMFFHEE At MY
F AAG e FEX-A7A, J1sRA, Sy g}
274 8 FRATAZACIA A4S £A4E HYlo
o LGl & EHgle] Al YckTable 3, Fig.
D). B AT ot 294 XA ot 3
Aot 24417 SEFAAE -7 AN S
T BEF BTN $F9 MK EAule) Rdun
glor] FEE FHYAIAE GHS} IGF-10] 25 =
< Aol Ack(Table 3).

2z &

ARAZE olme] WeE AsfhnE oA
ol QHgE g0 2 A YAULE SRSk
glol B of2ig-g Zefels Astolct. el o] g
& Yoz NaelA e B Augol Yiklz
ulzste] oiek 20 AE Eor] sl dEH) Al
Qe wesh B, YUAS A heZoln
FHAZ £ AYUAL 1 T F} 7S 3F7]
Al pEFolm AYFAE F24 Aol shiz
eI YD, ASE Lamberts S0 A
ARAES] A8k Aeky1Es o] GHS IGF-1
ol Wals] ZkElo] Qlm HTEEFelAIA
£% Foi3olE GHE) Z7b} A4sigie 2t ok
2} ofelbA AHAY Q4N B4 TAzsl B 2
AE YFY AbAizoZ Aekigleh w3 o] Bt
£ oY 42930l o8 294 AN, 529 4
R 5] Aol sl Qiglw, sz
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Table 3. Clinical Data before and after Treatment for 4 Months

Variables Pretreatment Posttreatment

Apnea-related Symptoms + -
Loud Snoring + -
Excessive Daytime Somnolence + -
Observed apnea during Sleep + -
Nocturnal Choking + +
Morning Fatigue

Pulmonary Function Test & Arterial Gas Analysis
FEV1, liters(%pred) 1.67(51) 2.82(87)
FVC. liters(%pred) 2.92(66) 3.95(90)
FEV1/FVC, % 57 71
PEFR, L/sec(%pred) 3.64(44) 6.70(82)
TLC, liters(%pred) 5.07(83) 5.91097)
VC, liters(%pred) 2.92(66) 3.97(90)
RV, liters(%pred) 2.82(140) 2.18(107)
RV/TLC, %(%pred) 56(165) 37(109)
FRC, liters(%pred) 3.34(105) 2.90091)
DLco, ml/min/fmmHg(%pred) 21.5(85) 20.9(84)
Raw, cmH,O/L/sec(%pred) 2.97(203) 1.87(128)
pH 7.402 7.46
PaCO,, mmHg 352 38.8
PaO;, mmHg 52.7 86.5
Sa0;, % 87.6 96.6

24 Hours Ambulatory ECG
Multiform VE*, total 370 60t
Multiform VE*, 2~4 consecutive 43 63
Frequent sustained LBBB + +

Hormonal Study Data**
GH(ng/ml) 23.46 17.17
IGF-1(ng/ml) 576.24 1107.07

* Ventricular ectopic beats
** Assay by random blood sampling

(total sleep period)ol] 2 AAJEH FHAGAZHAZE |
AR FIFZFT] S Ak
AAUZNA] i FIFo] WAl HIEE B
siAtel] w2 Aol7t 9ot oF 50% 3= A
PP, AgkAhSollA GHS} IGF-12] S7hes E=3
T} Az ] HE XY Wilohw) ofF gl
Ry Zulksie ojAdZ(macroglossia) 0 & QIsle] 4
7157} FolA7] wiiiol] Hiei 7 FEFE 4o
E A$7 gAt o)F AN F54 o IR

(central sleep apnea)e] EWislE 9% A ¢
o A e RS Fe] wslAe Eshi ¥
A F7A 7Hde] AR e, $EE 4%
(hormone activity)2] Z7h= QHFd thA}-&(resting meta-
bolic rate)-g &3 TF=AAIES) 3154 (chemo-
sensitivity) & zo]it o]Zelsf] 3k7|¥hE{(ventilatory
responsiveness)ol] W3} Zasto] T4 FHTSR
o] A7Ick= Avde] 2% shtolnd®, ohE shie 3F
ZAZHE AAkle ARAAAILEE 574 (central
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somatostatin pathways)e] H3lo g ubldh}E Zo|
PO FEE S} S FEge] sk 2
g AL lon B3 32E AT Frtslo] gl
AplA] FHA 7 TR 8 7heAol 22 A
o2 Huso] Y. ik AeAUFS AiAH 4
BAE UM o el AR 254 RS &
ahshs 83 19lo] A & Y. AR Fale
&7} o9 23 H|7ZRITFeE FRIF7E 9] A== 9] v
g dAs] FobA Uer, GHE} IGF-10] Hz3|
Z7tsle] Qe B84 AGANE SR ¥ A2
ol o3t 284 ARAo| et FTHAIT F
gk 73] A FEFol W A Algjskie #
A FIEFo] ok

AdAdS 9k 1 FEFE X183 9l
A GHE EH[3= s}A14%(pituitary adenoma)ei]
gt x| g7} WA eElefof si=d] 7H HEAQ A
o] AAYF sl AEE(transsphenoidal hypophys-
ectomy) 2 PSS AAS= <o wiog |
IRl w2l tkk el et HFE(sleep
architecture) 9] H3}e} vl 8ol 1 FifFo] A==
Aoz veht . Hisiy = F3F 9] 4 GH
9} IGF-1X|7} 443159 47|19 dzz]o] hi=slo]
F3Fo] M= 2 5-6] 1w ) o)
3 A8 A9 T} 9 FE e Aoz 99
A vk GHEHIE ZaA717] %t v 2152
bromocriptinee] de] Agxjo] ghow, o= bro-
mocriptine2] ¥°gdo] X.2h¥] octreotide(long-acting so-
matostatin analog)®] AAgo g 498 F I Fo| HIH
o2 A8sdrhs Bt JeP'. oj9} o] 4 -
3% A8E 8= GHENE SV 994
e WA x| gellof she HAd P TR A
QA% 215gl0] vZRIFY RIFE W
A&l FANFFANeIFAI & (uvulopalatopharyngopla-
sty)S olet A= <aby x| gwe] A9 a3r} gl
€ AoZ gEA Jded, ol AANSS H¢ F
=43} dzze) wisks Aubdel 4l 7= W
s zapsin) B3] chZo R sle] ARl 7|
5} Fobd AnH oz h1Fe] st S Sl
B3F9 71 £ 9lolr] wiFol).

olebre X HolxE Haln S FIFo] TAH
2 oAU X582t BEEE S TRl o
3 Bl AR xayd AL oRrFFRIge|
o, A25e] ZwlE= GHS} IGF-10] ¥Ajs] 3715
o] & A AAdS 5k S el T
¥ ZHTEAE gAY TSl o3 284 AR
A, F59| AA4 FA49 gl HApdzto] glglew F
ol A AAkaEE Bl 3tk T TS
T8 XA g S zEsh AR, ALA
A% ALBA hEZell 23t Akgo] Hxfs| Fvls}
o AR ZZo] ARAule AciAtiZe] Y]
ol & 4 9l ol it gFolct 3xte] At
w3 2153197 wiFell AAES WAASQN AvkA
thEe] x| 8el $A ARA, AFE, Az g A
AxZE X 8317 slol FEQHT} ALFFRNES
ARJsglom, A 4 3o F Q% 7HiF A
3 AAALZL 3xpe] AARS A - gloug
o|& X 8sp) sl A& RIFFAEE Al¥
Al =ik 2= 7emH,09) v]wd Y& ¢tEe]
44 ol FxgE FEFo] o XgHAS
gat opg}t sighAlel HEgo] IAE ] oJ2i7}
2 F3EI PN F4Eo] MAE R FHEF AL
£Z% $As glolzle:. e FAl 4ol okE
Foiel tiEo] o] X FH& Alslar 9lon EH3l of
2ot aHEgle] &% 717G Hdk 641710]
4 AXBEAL Qlet. 470930 AR el FEX-47
A, A7Vs A, Y TkAAL FHEAEA 47
Aollx] 25 $AE 4248 By od #xle & B3¢
o] YAHELS Al Qi) A 4TSl &g
L84 ARAL e ZAE o 2447 EEFA
AE FHAA N YLT AAAT Hlszsle] 4
AA) BAulo] tha: o3kl 478 Helil glof e g
9] 21 gol| g2 ofefgo] & Aoz A=} AL
H okIEFRBE Bela ARAue] A=A
R ol o] ol AR FEAHQD o]
g B3 Brie AdA oSl hdd 4SS
AR T A elol] g17] WiEo5 Azt o= ALH
FEFHEE B3R FHF bS] AN
IS B7ela FEF Wk ope} FiFelE AR
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wjo] A<s)917) whizelek. tEF bromocriptine®] ol
ol £ B8t 34 AN GH7} E31 4] IGF-10]
"xjs| Z7kslo] 9lo] octreotide2] Foigt viEel 7
AR 2424 Adelaleh

HAEH o R AANSE Adslal x| g3l ol
ol Fage] Fab of ol i mE7h HkEA) glelo}
sto] AAZke] 2189} tlbo] 7 FEFE A
AgogA JgH IAHL EE AdwA $FE
A 4 A Aoz A7

2 of

MRS A AIANST} 0|2 U3l A7) &
A8 Al ot EEA AT 5] A4
Fgo] gl 3lel] R =l 7 FEESS
T8 X E317] flslo] aMLY AEH RIFFANES
AJeg3t odlE Zdelailell TRt A Eargi.
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