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| ABSTRACT |

Effect and Safety of Oxygen Chamber Therapy on Cold Hypersensitivity
: A Randomized, Controlled Trial

Hun-Yong Ha!, Dal-Hwan Yoon? Ho- Yeon Go®, Yong- Dae Han'
Nam- Slk Kim®, Eun- Young Nam?, Hyung Jun Kim®
Dept of Natural Medicine Resources, Se-Myung University
Dept. of Electronic Engineer, Se-Myung University
Dept. of Internal Medicine, Oriental Medlcal Hospital, Se-Myung University
‘MEDIconet Co., LTD., *PharmaCRO Inc
Dept. of Obstetrics and Gynecology, Oriental Medical Hospital, Se-Myung University

Purpose: Cold hypersensitivity is regarded to be associated with blood circulation.
This study is aims to evaluate the effects and safety of oxygen chamber therapy
on cold hypersensitivity by comparing the temperature and Visual Analogue Scale.

Methods: 42 outpatients who visited O O University Oriental Hospital from July
11th, 2013 to August 28th, 2013 were analyzed. Patients were subjected to thermometer,
and those with thermal difference greater than 0.3C between upper arm and palm
and also with more than VAS 4 of cold hypersensitivity were diagnosed with cold
hypersensitivity. 42 outpatients diagnosed with cold hypersensitivity are divided into
two groups, one is the experimental group consisted of 21 patients and other was
control group consisted of 21 patients. The experimental group had oxygen chamber
therapy 10 times for 4 weeks. Thereafter the effects of oxygen chamber therapy on
cold hypersensitivity was analyzed with t-text using SPSS for Windows version 21.

Results: After the oxygen chamber therapy. experimental group had considerable
improvement on cold hypersensitivity, in consequence of decreasing rate of thermal
difference and VAS of cold hypersensitivity. Ear deafness and hand numbness were
r?%)orted as an adverse effects in experimental group, but there was no serious adverse
effects.

Conclusions: This clinical trial showed oxygen chamber therapy could be effective
and safe to reduce cold hypersensitivity.

T Key Words: Cold Hypersensitivity, Oxygen Chamber, Blood Circulation, Clinical
ria
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2) A (Safety)

AlR717F A(~389), A8 F, £5
Foll AFAAH AHAL ol FHAE &
AZZAS AABIE 77|12 W o4
b3S Hrhske] o] AdubSeo] v A%
HHEE sk A Hot Ve
E2E YAA o] HEEo R 108 ol
2AEE dAH 22T 10 o el
¢3tEE Fo md FFoE AAs
Rom, A &H oAUl R FF, F
Agt A9 B35 oAHE A4l A
TE 718 AART S, A e, 1A )
A AAG A7z Zd. 9 9
Ay o7 BA s o
4. SAAH

2 72 BAAE = SPSS for Windows

(Version 21)& ol &3t &4 7}
He B4 Alo|= FAS(full Analysis Set)
Mo 2 3l, PPS(Per Protocol
Bz EMZow sgdd. 4

unpaired t-testES o]-&3}¢]

d

Table 1. Demographic Details of Subjects

p-value<0.05¢] FoJAdS AFsIs o
71 A %] e] zpo]E HA I ANCOVA £4
2 T

= Aldsta wARHE o]t 4
Txe A2E B HEE 4 2

paired t-testE o] &3}l o
$ EA}AH ez {3t Aoz st

Aot

m 2 3

—_

L AFAAAEY 9BH 54

2 AR A7hE YA FAS
J

Control group

Experimental group

total(n=42)

(n=21) (n=21) J—
no. of patients(%) Mean#standard deviation
’ Median (Min ~Max)
Gender 1.000
Male 2 (9.5) 1 (4.8) 3 (7.1
Female 19 (90.5) 20 (95.2) 39 (92.2)
Age (y1) 40.90+7.44 45.67£11.45 44.29%9.83 0.119
42 (24 ~54) 49 (23~58) 43 (23~58)
. 56.91£8.77 56.55£6.71 56.73£7.72
Weight (ke) 584 (42.2~752) 569 (47.1~69.6) 57.5 (422~752) 0883
Height (cm) 158.64+5.40 157.62+4.62 158.13£4.99 0.517
158.2 (148.0~170.6) 156.7 (151.8~171.7) 157.2 (148.0~171.7)
BMI (kg/mz) 22.56%3.69 22.57%2.12 22.56£2.97 0.993

21.50 (17.04~32.04) 22.70(18.29 ~25.89) 22.55 (17.04~32.04)
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Academic education 0.219
University 11 (52.4) 9 (42.9) 20 (47.6)
High school 10 (47.6) 8 (38.1) 18 (42.9)
Middle school 0 (0.0) 1 (4.8) 1 (2.4)
Elementary school 0 (0.0) 3 (14.3) 3(7.1)
Employment 1.000
Yes 11 (52.4) 10 (47.6) 21 (50.0)
No 10 (47.6) 11 (52.4) 21 (50.0)
Marriage 1.000
Single 18 (85.7) 17 (81.0) 35 (83.3)
Married 3 (14.3) 4 (19.0) 7 (16.7)
Diet 0.733
Regular 14 (66.7) 16 (76.2) 30 (71.4)
Irregular 7 (33.3) 5 (23.8) 12 (28.6)
Exercise 1.000
Yes 12 (57.1) 12 (57.1) 24 (57.1)
No 9 (42.9) 9 (42.9) 18 (42.9)
Smoking 1.000
Yes 1 (4.8) 1 (4.8) 2 (4.8)
No 20 (95.2) 20 (95.2) 40 (95.2)
Drinking 0.093
Yes 1 (4.8) 6 (28.6) 7 (16.7)
No 20 (95.2) 15 (71.4) 35 (83.3)
History of .cc.)ld 1.000
hypersensitivity
Yes 1 (4.8) 0 (0.0) 1 (2.4)
No 20 (95.2) 21 (100) 41 (97.6)
Medlcatlon‘ .f01‘" cold 1.000
hypersensitivity
Yes 1 (0.0) 1 (4.8) 1 (24)
No 21 (100) 20 (95.2) 41 (97.6)
Other medication 0.717
Yes 4 (19.0) 6 (28.6) 10 (23.8)
No 17 (81.0) 15 (71.4) 32 (76.2)
* X%-test or Fisher's exact test
2. 4R WAL FARGS £ 9 FAse Lol AT JA4D
Aol oA whe 34 o dzel 2020, AaAH AzTe
T PAEL] AR e} Ak FAE -041C= dAA] dxzLdAME 0.71T
o) ex Aolel W AAA(before)  FrhAT ARBW AZZ A4
= dATEE dz2Te] 1.31TC, AR AME 178C FAstgd o, I wskefe)
g7 136Ces F7 7o ZEAA & = Zhll= BAAA oAl #EH
o2 F93 Aolrt PR (p=0.871). A ok (p=0.110). =3, 71X X9 =}t
AaAWM A2 4F 39| 2B A o] ¥A3 ANCOVA ¥4 AN =
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$F asA AR e BEelA BA AAAe wle) iz Al ghas|

Mol oAl HAHA heiehp=0114). & A vEE 4 FEE vwsty

AaANAR A AR Fo Lxdel o 4F Fo ¥4 A FaAe] vE

WEE 7 pHE e An Aage o A AERTANE 667%. s

Azge] AlAw FAMCR fog A AZFIME 62%2 veht Az

& ZaFe] A AT (p=0.000) (Table 2). AW A B LMY FHA v o] FTAA
FAHEA G o] gate] 4F Fo SR o2E §o3E & £ ANTH(p=0049)
sh AR Y- 5

A 7} (Table 3).

Table 2. Comparision of the P8-L4 Temperature Difference

Control group Experimental group

Mean*standard deviation p-value® p-value’
Median (Min~Max)
. 1.31+£0.89 1.36+1.17
Baseline 0 0"0p~30) 10 (0.1~52) 871
AT P8-14 (TC) 2.02£7.07 -0.41+1.18
(n=91 vs, 21) After dweek o000 00y —06(-30~20) 0128 0114
Difference® 0.7116.82 -1.78+1.43 0.110 )
p-value’ 0.639 0.000

* Compared between groups: p-value by Student’'s t-test

t Compared between groups: p-value by ANCOVA (adjustment with baseline)
¥ After 4 week - baseline

§ Compared within groups: p-value by paired t-test

A T P8-L4 : Temperature difference between upper arm(P8) and palm(L4).

Table 3. Comparison of Decreasing-Non Decreasing the P8-L.4 Temperature Group

Decreasing Group® Non Decreasing Group p-value

FAS set Control group 14 (66.7) 7 (33.3) 0.049
PP set Experimental group 20 (95.2) 1 (4.8) )
* The decreasing temperature group after 4 weeks.
3. 4R L= A5 %Y AR 7 29 AR fA4e dehhAe
o] &xo] 7)AXH A (p=0.160). 71A =] 2] 2ol E BA

(before) = dAkae] Hx=<-o] 31.85C, At g ANCOVA #A AFelA = 45 W3}

W Aol LTTC F 2 el B Ae] AT Fze] ARIAL KT X
ARoz fo1a Ael7k fANHp=0824).  ol7k FAHA ghekeh(p=0.137). A2
ARPNAR 4T FO) FARS) LEE WAL A AR Fo| 53R L2
QY BEzel 23T, AxPW A HE 4 2EE waF 2% 229 A5
S72 33.06CeE 247 047TC ¥ 1.29C ol Ml BAHO=E fo3 FUit #F

o 7k Hed, o3 Ft o =15k (p=0.006) (Table 4).
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HALNE ol Fakel 4F T FAY
A B ECINE I s
shA ke Algel wEE 4 TEE

alasteler 47 Fo 24 Az 2740

o\ Ho

AAFE] A 71.4%
A X2 FA 90.5%= kT
Al zfel= §1TH(p=0.238)
(Table 5).

Table 4. Comparison of the P8 Temperature Difference

Control group

Experimental group

Mean*standard deviation

p-value® p-value'

Median (Min~Max)

. 3185+ 1.26 SL77:1.23
Baseline o) \"(o97 343) 318 (20.4~335 O824
AT P§ (C) 32.32+1.85 33.06=1.36
(n=91 vs, o1) After 4 week o) 0% 0r o ac ) 336 (30.6-35.1) 0146 V150
Difference* 0.47+1.81 1.29+1.93 0160
p-valued 0.251 0.006

* Compared between groups: p-value by Student’s t-test
* Compared between groups: p-value by ANCOVA (adjustment with baseline)

¥ After 4 week - baseline

§ Compared within groups: p-value by paired t-test
A T P8 : Comparison upper arm(P8) temperature difference before and after 4 weeks.

Table 5. Comparison of Increasing-Non Increasing the P8 Temperature Group

Non decreasing group Decreasing group™ p-value
FAS set Control group 6 (28.6) 15 (71.4) 0.938
PP set Experimental group 2 (9.5) 19 (90.5) )

* The decreasing temperature group after 4 weeks.

4. Y3 VAS Z4A w3}

I PAES] VASHA Wl ddt 7]
A 2] (before) = GAF#=] dz=Fo] 5.67
A, AR X EFe] 552
ol BAHSE Fo8 2ol7 A
(p=0.697). AAEAM A 5 45 F2] VAS
3= A dxFe] 519", A4
AW 2L 400002 oF bl B
Aoz {23 zte]7t A (p=0.003).
A5 e VASFA| vl dAkte] o
3 ALY Az A A7 048
A2 15289 FAE B4

al
Az e e dxzel w

)
|o
fu
ol
S

3 BAHez fosd 2 A2E BA
F(p=0.004). 7]1AH %2 =to]= HAJ
ANCOVA 24 ZAFAdAM=E 45 WA
of Wit ke HFeME Fo8k A
7} #AE AT (p=0.001). AFALFHAZ
A 27 Fo VASEH W3E 74 2
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A e Abgre) wlge 2 Faz v W ATl 8L0%2 veht BAMS
). 45 Fo BA A gaAe] v 2§98 Aolsl BBHY(p=0012)
Fo] AT FEFoA 38.1%, ALAA (Table 7).

Table 6. Comparison of Cold Hypersensitivity(VAS) Difference

Control Experimental

group group

Mean#standard deviation
Median (Min ~Max)

p-value™ p-value'

) 5.67=1.35 55220.08
Baseline 0"y 0 80) 50 (40~80) 0697
VAS 5.19+1.29 100118
(n=21 vs, o1) ~fter 4 week o Ty Teny 40 (20~7.0) 0003 o001
Difference? -0.48%1.03 -1.52£1.17 0.004 ’
p-valued 0.047 0.000

* Compared between groups: p-value by Student’s t-test

+t Compared between groups: p-value by ANCOVA (adjustment with baseline)
F After 4 week - baseline

§ Compared within groups: p-value by paired t-test

Table 7. Comparison of Decreasing-Non Decreasing Cold Hypersensitivity(VAS)
Group

Decreasing group™ Non decreasing group p-value
FAS set Control group 8 (38.1) 13 (61.9) 0012
PP set Experimental group 17 (81.0) 4 (19.0) ’

* The decreasing temperature group after 4 weeks.

5. tAA EMAEFH 2 9.52%° sk, 95% A= T3t

ol dub-g AW AA F Hrhet 2 0~221°1%tek 55k, TFA, 854,
of AW AmFoMt AAsG e a3 1053kl 44 19 ez A
F 4778 AF 713 ook wER oA o] 4.76%° SR 95% A= T3
e &M, AZE e Fge] o FEo 0~13.9%c. . AAs o] gs&
Aqeom, o uhgS Bl A¢E 3FF 2ol A 3 9E HEEHA A%
b 452, 2|3 65 Aol 47 2R e (Table 8).
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Table 8. The Reported Adverse Effects in Experimental Group

Participants associated with adverse effects

Adverse effect

Number of participants Percentage (%) 9% C.L

Visit 3 2 9.52 0~22.1
Visit 4 2 9.52 0~22.1
Visit 5 1 4.76 0~13.9
Visit 6 2 9.52 0~22.1
Visit 7 1 4.76 0~13.9
Visit 8 1 4.76 0~13.9
Visit 9 0 0.00 -

Visit 10 1 4.76 0~13.9
Visit 11 0 0.00 -

Visit 12 0 0.00 -

7N ZAAA £] Wzt AASANE A
3l7] Aol wist 45 Fo| WH3FFE paired
t-teste] o2 H7}slgl on Student's
t-testE o]-&3ske] 2+ Aol £t

—

e AT F FAAA Zelzt sl
At dxz AR 2 A3, b
RS Ao A AR AR 4F
Foll i Abolel FAMLR Foldt A}
|7} ;2= (p=0.050), THE 45
Fo WsFE A vad A A e
A Fo el HAHA Aqshk. >
7] b2 AR A swel A%t
A H 2Tl vlE Ao F
A% AEZ g 52 Helslow, ¢
T Z1AA A vlE Ak Asee] o
§Fel S7kak Aol opdzl dAde Hx
o A7k fosA a7 el
vebd Atz AckEo o)hy] dghe
= 57 dske] A9 At A
FE& BeFgeh. T ko] Aol

T BRI EAHoR Fo3 ¥
37} A=A ke (Table 9).
] 2|

J

AYA AA ASe FAS BAZE
oz ¥Asech AAFTE Az A

dgul Fate) g 4F T W w7
9lste] paired t-testS AAstGH. L
73, WBC, Hemoglobin, Hematocrit,
AST, ALT, Glucose, Creatinine, Na, K
gEA AT AR dE2FI AR
Az BF A5 A3 Wit 54
o2 foF ztel7t = wut Cl &
ol A, AT 2L AdAMT A

b g o

Wi

%77 #2 = w(p=0.000) (Table 10).
Zr A AN A oFE Zrell Aol E Hoel:
A$e Hrg ZAslA sgoey 2
DA AN 2 A|A-A FEe] H
A7 BAXE fos FE> A

Aok sk

)
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Table 9. Comparision of the Vital Signs

Control group

Experimental group

(n=21) (n=21) value®
Meanzstandard deviation p
Median (Min~ Max)
. 36.63£0.28 36.620.08
Temperature Baseline 36.6 (36.0~37.2) 36.6 (36.0 ~37.1) 0.787
‘ 36.61+0.34 36.63+0.37
() After 4 week 40 5736 1 a7 4y 36.7 (36.0~37.2) 0.830
p-value’ 0.846 0.820
. 116.67£9.13 117.62+11.36
<np Baseline 120 (91 ~130) 120 (100~ 140) 0766
109.52+9.74 116.19+12.44
(mmHg) After 4 week 110 (90 ~130) 110 (100~ 140) 0.060
p-value® 0.008 0.545
. 74.20+8.11 7420746
Dap Baseline 80 (50 ~80) 70 (60 ~90) 1000
70.00£6.33 73.81+8.05
(mmHg) After 4 week 70 (60 ~80) 70 (60 ~90) 0.096
p-value' 0.035 0.815
. 74.81£4.40 77.143.55
Pulse Baseline 76 (66 ~80) 76 (72~84) 0.066
frequency 75.38+3.91 75.05%4.36
(min)  After 4 week 78 (66~82) 76 (68 ~84) 0.796
p-value’ 0.687 0.079

* Compared between groups: p-value by Student’'s t-test
t Compared within groups after 4 week: p-value by paired t-test

Table 10. Laboratory Report

Control group (n=21) Experimental group (n=21)

Baseline After (4 week) value® Baseline After (4 week) value®
Mean=*standard deviation b Mean*standard deviation b
Median (Min ~Max) Median (Min ~Max)
Hematology
5.68+1.24 5.44+0.99 5.31+1.23 5.30+1.38
WBC  55737-79) 57 3369 0 51733782 51 (35~85 0Pl
. 11.81+0.82 11.93+0.81 11.63+1.08 11.64+1.18
Hemoglobin 1, 77101 138) 117 (105~138) 3% 118 (9.1~145) 115 (91~145 0968
33.87£2.02 34.32+2.08 0.200 33.76+2.74 33.68+3.01 0.782

Hematoerit sq =09 8 337y 341 (30.5~39.0) 34.3 (28.6~41.8) 33.2 (28.1~41.7)

Blood chemistry

1952356 19.333.76 22.00£5.17 21.905.05

AST 19 (14~29) 20 (10~28)  O892  o17(5-33) 9] (14~33)  O8H
15.8145.12 15.4355.34 19.1429.75 16.6755.26

ALT 10 Qo~29) 16 (4~24) 0762 177953 17 (9~26) 029
80.6027  9071£19.16 820822504 89.67223.11

Glucose g0"(g197) 83 (59~123) 121 g3 (1~137) 83 (66-~150) 2%
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WOl Het AIAEHIOl QA B U A 0Ip
0708015 0.72:015 0.6720.17 0.720.16
Creatinine  7°05~1.0) 07 (04~09 " 06 05-100 07 (0a~10) %7
s 130764151 M0245L70 oo LLOOSL3S  L0OS5ELS6 (o0
140 (137-143) 140 (137-143) "2 141 (38140 141 Q37-1400
5584789 £02:028 5642742 1152024
K 58 (32-400 40 36~48 "Bl 41 (36380 42 35-45 71
104526144 105812183 105385166 105522211
o 104 03~108) 106 103~109 %% 105 103~108) 105 (102~109) 77
* Compared within groups : paired t-test
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