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Study on Blood Cortisel in Patients treated with Oral Corticostereid Drugs

J.H. Park, M.D, K.W. Kim, M.D, H.S. Yoo, M;D, J.T. Lee, M.D,and C.Y. Park, M.D,

Department of Radiology and Nuclear Medicine, Yonsei University College of Medicine

K.J. Ryu, Ph, D.

Department of Pharmacology, Yonsei University College of Medicine

This is an analysis of 32 patients who received long continuous corticosteroid drug due
‘to some diseases. Patients were collected from June 1976 to March 1980. Blood cortisol

level, variation of diurnal rhythm and side effects were studied.

The Result as follows:

1. Side effects were observed in 24 patients(75%) 'and most common complaint was

obesity.

2. Diurnal rhythm analysed by Doe’s method shows:abnormal diurnal rhythm is 21 out

of 32(66%).

3. Mean durations of therapy of abnormal diurnal rhythm and normal diurnal rhythm

were 55,7+4. 4 months and 43.9-+7. 0 months respectively which shows statistically significant

difference.

4, Mean cortisol value of steroid treated patients were lower than normal.

5. Reverse diurnal rhythm was 4 out of 21 patients.
6. 8 AM. cortisol value is lower than 2 times of 8 P.M. in all patients who showed

abnormal diurnal rhythm except one.
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Table 1, Materials

Steroid treated patients

Control

Age 16~78(Mean 50)
Sex M:13, F:19
Disease

Skin disease
Others**

Arthralgia{arthritis) 18 RAF*(+) 11

22~65(Mean 46)
M:2, F:4
Physical check
RAF (=) 7

9

**; Addison’s disease, Sheehan's syndrome, Tbc. pleurisy, Growth retardation, General malaise.

*; Rheumatoid factor.

Table 2, Methed

1. Blood sampling at 8 AM and 8 PM under absolute bed rest

2. Store plasma at deep freezer(—50°~ —100°C)

3. Assay by solid phase method by clinical assay kit

4. Analysis by Doe’s method (1956)

a. mean % of 8 AM and 8 PM cortisol value

b. control: mean=+2 S.D.; 144, 3116.6=127.7~160.9% at 8 AM

54.7+16.6=

38.1~ 71.3% at 8PM

c. consider abro:mal Diurnal rhythm below 127.7% at 8 AM
above 71.3% at 8§ PM
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Table 3. Side Effects of Steroid Hormones

Obesity 17
Edema 14
Ulcer symptoms 8
Petechiae 7
Skin eruption 5
Osteoporosis 2
Hypertension 3

6

Increased blood sugar

Table 5. Diurnal Rhythm in Steroid Treated Pa-
tients and Control

Level of plasma cortisolk

Group (ng/ml}
8AM sPM
Steroid treated Mean 95.5 56.9
patients S.D. +66.0 +40.0
Control Mean 180.3 69.1
S.D. +28.9 + 2.4

24 of 32(75%)

Table 4. Relation between Duration and Side

Effect
side effect(mean+S.D.)
Present Absent
'Duraticn of 58.8+4.5m.  36.242.7m.
Treatment (2m~15yrs) (2m~8yrs)
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Fig. 1. Diagram of diurnal rhyhm in steroid treated patients and control(by Doe method)
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Table 6. Diurnal Rhythm in Steroid Treated Patierts

Diurnal rhythm )

Total
Akbnormal Nor'mal
Arthralgia 12 RAF(+); 6 6 RAF(+); 5 18
RAF(-); 6 RAF(-); 1
Skin disease
Others 5
Total 21(65.6%) 11(34.4%) 32(100%)

Table 7. Relationship of Diurnal Rhythm with
Duration of Therapy

Diurnal rhythm

Abnormal Normal
Duration of therapy 55.71+4.4 43.9%7.0
(Months) p<0. 0005
Table §.

a. Reversed diurnal thythm: 4 of 21

8 AM cortisol level<<8 PM cortisol level
b. Abnormal diurnal rhythm:

8 AM level<2x8 PM level (execept 1)
. Abnormal cortisol value: 21 of 32

Normal value of 8AM; 70~250ng/ml
8PM; 20~90ng/ml
d. 8 AM & 8 PM cortisol value below normal;
11 of 21
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ol 20~90ng/ml & Hof FEj L7} o] AL HAZE o

7k 218 QAT o] F 1ol oAlx 2% 84 FE

Tt 25 H4 o]stAl & 2o F¢ th(Table 8).

V. 3 =

A QAN Zeja2B2olmA] oFFo] oFy
el e 2olw Qv Br A48T AS ddd siA
FEE 405w Futalay BAQ A B g
B¥ 13~41%014 3} o] Sokg Sxlsol 3
HEHD. Rggent BAsSRA, FUEFE, ©
=3& dO5E 44, J=E, 222 gnx, ¥} 3
A A 34, A2, TS, LA, 343

F5el det?. Az A RdF 3% FAEE
sagenl AFSAA ool AL wkod AL
S Aol 44 2 olst YRT 83 A4VA
ol ¥4 ol g A= goivh HF FEE
L7172 RALL Bel ALl 58 814.57 Y (mean

+S.D.)ej A BolA 9ke A 36.2:-2. 7Ll gt

A4 2 ol EA] oFE T2 Qa Hajal ¥
A AFEE 3L 2t olAH ez 245
F 3L dosA HH oA FF FAF BLF
< 3~4Y ALY AL AFE FE g,
Robinson & 28] 2o]l= R BF 7534 ;‘1’%% A
qloll w2}l stolst glom 1gelA 3d wi7iAl A2
17999 Bl A 169 0] Ashgal —FAlFel Faelgd
I 19 wke] HAZE FAE R Fgch A Grant
o} 9j3ll E)qAE-E (triamcinolone) ¢ 84 =Y
g 542 4847 2H LR of3ld] R AP
A7 AsE QLA gghen] Ay v opilel F
A Aol ASAHE 4274 ket @0 Shu-
sterPE A4 1 Zed PP IelE2Ee
25mg JE(12~37 mg)o]T T EUEELEE S5mg
FEQu B 2ol Ee] g FAAE Ase e
37 mg o} A& AF 267 YR A BA] YR 2H o] ols}
% B AdlE AdHA gt ot 19614 Sloc-
umb®-& FrkAl 24 JB A B YolA WBE 3
3] 2 & 75~100mg, So|=2HE 4 60~80mg,
=z &olu} T EVEE 15~20mg, EFAE
£ 12~16mg, JAxE 2.25~3mg ol FoAR
TR A7 ABE 22 ol A, WX EE 1244 6
Folgtz FAYeL (“HPF'LE wr] AEF ASE
& 2 Adink B3t g9 F Fupskd F9 B4
7t AAA A L Aok Prb. WFLE A
2% A4 5194 Cushing FFF¢ €077 Hn £
3¢ AN EE A$ 54 BAL ARAE £
Y 3244 dos)A gt shew &% IEHE



—3t4 3 9] 44 : 73T Corticosteroid ] 2
30mg, st |ERTE £ 45mg, ZTH =L 7.5mg,
Eg A EE 7mg, WA WAL 1.25mg-E 34
W Edste Aoz Poh =Y 2oy S
-:'%2}91 Yol, 4+, WAel we} gebAok wokw 3

. ALY A4 32 F L g RolE AL
°l g2 B55k Ay A Ryx %2}1 9 gl
E=pe] ol o] o] SR ¢R XYPLEE o
T FAel EbsH v B Bo] Y ey =
HEUEEE 3+F 10~40mg & 837 FAg Al
35 30mg £ 10d 7t T3t dgFo sl Yl
o}, Weitzman!®g J Aol A -5 el &30 £ 45
AZ 35950 124 = “minimal secretory activ-
dity’2 AHA 4428 HAF 24 2xAlE
“preliminary nocturnal secretory episode”® A
& 3~5X7t ¢ 34l = “main secretory phase”
2 HAR 6,7,847F AT 1A el 4utAl &
“intermittent waking secretory activity”’=2 Z4}e]
4 1A ol gt BEL oA 8~104]¢) FH Eulz

F Bolw o] F A zraE G 718 =A
&ebrbrl AAtsie Fobzk wiels
e 23559 2~3u sk Hepstsh o

og
4

m° r

3 AAA L Azt A
ZA A ola] o] FolAetm
o Fr1A W Eelt F4l
A Wl o) wiel Hslaz] AAgE AR
golAdctn s FEY JAL BHAA FEEo.
1974\d Jasanie] &3m0 Fe|FAElBo]E
FA}oll & 1247 A%l 7 $e ZE
$A 8 Rolm 48AZE o4 A Y AL Lu|Rol=
A 3y FAolAl HPAA = 55 AR LR 4
iy %":‘73.' Aol e AR E BT §1E w9
e &R ok zPolst oA HEBE Fokgt wo)e
2L L 2 EFo Foiil 124 g &3
ok ol A,

Azt AL Bk Feld A& 1247300 RS F
HE 555 -’—‘?73235} Jasani & 7

o
2
c1 = ARG
He's
3

E o}: .E.;(’l o

o

'°|W TFokzk del ]*

A& (HPA axis) 7] 54 E/q o

°’rz} Wo] 23 o2 HPA axis JJz}8 ¢ 4= getzm
Ak, & Folzgt weo] o]AFL 2y ZolEg] EH4 3l

2 g Sl AT & Bkt ok E A
B3 FA A AR ek A=ty AS 324 F

AlA == EEe ST 404 Waalde

E A ET Bl Yol

4% Cortisol o] A 47—

< ek 1099 Lol FrpA &4 A FAHA
HF 6797 ZasU$E 1.25mg/kg T F ZEE
g 2 At 5T ¥F L LA A4 d3
b glo] Fokgk weoldl o]AHE Bl G E Y. A=
8 7% Does] wiom Fozk WolE AT A
32015 219 (66%) Al o] A& BAFSel. Fopzk Wl
o] o] A& &g A% T *FE ALV 5.7k
4,409 A AL 43,917 0L R o] ol FAl
Aoz 93 Felsk o] Fokzk ol o] AL *F
A4 st A dee & Yol Jasanig A$
S} dAFE. E Fokgt wo] o] el AR AFE 1

] Adetn oA 84 SEs oF 84 FE 2w
7 ASE Aol dAFPe E 216 F 4odlelA A
gARTE 0% 84 HEs ¥AY Zgkevdl Jasani g
AL 1/4614 o]d ol F B FUrh

Clinical assay A}¢] FAE o4 844 16045,
$.% 8¢ 55%+17.5ng/ml e o] e JFLR
T AL Aol &F ¥E/ AL Relk dl7t 21
A e 2R, oFa BT A o[ = zhad
7 116 QG 2B 2ol A BT HEFTR
F e EA 7 o 3 2T FAUE A
2Agt4= ¢lgich. Clinical assay AH8] #habw o
it ZelE3 == e 69%9 & =LA i
2¢ vl 2A4% & TEEAE BolAl o I

o A A4 1T ASHLE ¥F 2 EAL
=]

O

o] FAHAE WA+
v 2 =

o e R 2olEA FEE FAZ AT 54
el A whpE &2 os) |F ZEEAE
3 Barge 243 A g 2L ARE A

3}
o,
1.

w
, of

o
rﬂ“zL

2

¥

Cusing 2FF¢ 5% $44¢ T3 #2

Baze) AlY skkrh.
«ﬂ:ﬂaﬂo]a R

ol (66%) =
s

324 & 244 (75%) 2wl vk
2. Doe 9] whg-& o] £3te]
3h Frokzk Wold] olAhg AT B¥E
HF FE AL e 55.714.4A04, o] %o‘.
732 43,947,044 2 g7+ A9
3. ZFokzk Wo] o]4L Hal AL 1dE AL &
EE7 0F 84 59 27 s E A
Agch E Fopgk W] o]AE B 214 F L=
oA 84K oF 84 FEJ AV ARTH



I R

~

~—

~—

—~The Korean journal of Nuciear Medicine: Vol. 14, No. 1, 1980—

[

20 2] B Felda s oAy oF 2F B4
FaFe]l Jdn 14 24, 2F FE5 &
g olsk] B B T4

o TP
NN

REFERENCES

1) Yallow, R.S. and {Berson, S.A: Immunoassay

of endogenous plasma in man. J. Clin. Invest.,
39:1157, 1960.

Charles, H. and Slocumb, M.D.: Cortisone and
related steroids in the treatment of rheumatoid
arthritis. The medical clinics of North America,
45:1209, 1961.

Agnese Kelly: Iatrogenic Cushing’s syndrome.
British medical Journal, 04:114, Oct. 1972.
Di Raimondo, V.C. and Forstam, P.H: Some
clinical implications of spentanecus diurnal var-
iaiion in adrenal cortical secretory activity. Amer.
J. Med, 21:321, 1956.

Grant, S.D, Forsham, P.H.and Di Raimondo,
V.C: Suppression of 17-hydroxycorticosteroids
in plasma and urine by single and divided dc-
ses of triamcinolone. New Engl. J. Med., 273:
1115, 1965.

=

6) Robinson, B.H.B, Mattingly, D. and Cope,.

C.L: Adrenal function after prolonged corticos--
teroid therapy. Brit. Med. ], 1. 1579. 1962.
Shuster, S. and Williams, 1.A: Pituitary and
adrenal functions during administration of sm-
all does of corticosteroids. Lancet,2:674,1961.
Doe, R.P, Flink, E.B. and Goodsall, M.G:
Relationship of diurnal variation in 17-hydroxy-
corticosteroid levels in blood and urine to cosin-
ophils and electrolyte excretions. J. Clin. End-
ocri. 16:196, 1956.

V. Tsvetkova: Daily fluctuations in the plasma
cortisol level of children with rheumatoid arth-
ritis before and after treatment with tetraccsa-
ctrin and ccrticost_eroid hormones. Curr. Med.
Res. Opin., 4:477, 1977.

Elliot, D, Weitzman: 24 hcur fattern cof the
episodic secreticn of cortisol in normal cutjects.
J. Clin. Endocri, 33:14, 1971.

Mckundrai, K., Jasani: Some clinical observati-
ons on the diurnal rhytkm of plasma ccrtiscl in
patients uith rhevmatcid arthritis treated with
oral corticosteroid drugs. Curr. Med. Res. Opin.,.
2:373, 1974.




