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Abstract

Corticosteroids are synthetic analogues of the natural cortisol hormone, which secreted by

the adrenal glands. Corticosteroids have two main therapeutic effect, anti-inflammatory and
immunosuppressive effect. Since 1950s, when Henoch used this group drugs in the treatment of
rheumatoid arthritis, different form of steroids were commonly studied in the treatment of other
autoimmune and rheumatologic disorders.
Corticosteroids are available in different formulations, including: oral, injection (intramuscular,
intravenous, intraarticular), topical (ointment for the skin, droplet for the eyes, and inhalation
for the respiratory system). In this review, we discuss on the effects of corticosteroids depends
on the dosages. Different doses and side effects of corticosteroids are discussed in detail in this
review, including: physiologic effects, inhibit neuroendocrine axis, stress doses (in perioperative
and other stress), anti-inflammatory and immunosuppressive, with emphasize on rheumatologic
and autoimmune disorders.
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Guideline for Methyl-prednisolone Pulse Therapy Before
> Infusion

Acute side effect:

- Anaphylactoid reactions 1- Consultation with an expert before
- HTN, Bradi and starting
tachycardia, and ) ) ) B/C; U/C; other potential fluid if
vetl 2- Exclude infection prior to each = needed
Arrhythmias administration
- Hypo and Hyperglycemia PPD and Chest x-ray in all patients
- Hypernatremia & 3- Exclude TB infection (latent or active
Hypokalemia disease)
) AT . . . S/Ex3 or serology studyj
Psychiatric disturbances 4- Exclude Strongyloidiasis (especially in—>]
(Acute psychosis, endemic region such as North of Iran)
depression, euphoria, - )
emotional instability) 5>- EXCIUd_e aV?SCUIar NECrosis in F_)at'ent »| MRI, nuclear bone scan or x-ray if
- Convulsions (especially in JIA and SLE patients) needed
- Leukocytosis - i
Y 6- Exclude hypertensmn > Systolic & Diastolic Blood Pressure
Delayed Side effect: 7- Check blood Glucose and Serum
- Osteoporosis clearelis — | BS,Na K,
- Avascular necrosis 8- Check recent administration of live ca
- Cataract virus vaccines or sever viral infection MMR. Chicken
- Psychiatric disturbances (Recent month) ™ pox
9- Access to an expert for Consultation
—p| Telephone NO

v

Dosage: 30 mg/kg Or 700mg/m? Max: 1000mg for 3 days
Preparation: MP is given in 200ml of Dextrose water during (at least) 2 hours

Infusion rate: - 0.1 mg/kg/min for the first 5 minutes ~ 0.7 cc/kg/mg/min

- 0.2 mg/kg/min for the second 5 minutes ~ 1.4 cc/kg/min
- 0.25- 0.3 mg/kg/min final dose ~ 1.7-2 cc/kg/min

Monitoring During infusion: Monitor and chart vital signs (including BP, PR)
- Every 15 min during the first hour (Min 15, 30, 45, 60)

- Every 30 min after the first time (Min 90, 120, 150, ....)
until 1 hour after stopping infusion

Caution: If a reaction occurs reduce infusion until elimination of reaction, if not after 5 min stop infusion and
treat HTN with Adalat (sublingual) 1 drop/5kg. Infusion can be continued again after elimination of reaction.

. . Guideline 1 (Steroid Pulse Therapy; Last revision: Dec 2018
After Infusion: Patient should be under observed for 24 hours © Copyrightfcmldrenas Medical%’emen Pediatric Center of

Excellence, Tehran, Iran
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Ak
50 mg Cortisone

1WA g3 (€ o)laids oilina 0)gy

WG LS


https://ce.mazums.ac.ir/article-1-435-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

e 398 slas)low olsys )3 las3ig)imlgsysyes

References

1.

10.

11.

lyalomhe G, lyalomhe SI. Current
use of corticosteroids in
rheumatology. Int Res J Pharm
Pharmacol. 2013; 3(6):85-90.
Bergmann KC, Ring J (eds):
History of Allergy. Chem Immunol
Allergy. Basel, Karger,
2014;100:311-316.

Hench PS. The potential
reversibility of rheumatoid arthritis,
Mayo Clin. Proc. 1949:24:167.
Becker ML, Lovel D, Leader SJ.
Pharmacology and drug therapy
non-biologic therapies. In: Petty
Re, Laxer RM, Lindsley C,
Wedderburn L (eds). Textbook of
Pediatric Rheumatology. 7th Ed.
Saunders, Philadelphia. 2016:151-
155

Agnes E. Coutinho, Karen E.
Chapman.The  anti-inflammatory
and immunosuppressive effects of
glucocorticoids, recent
developments and  mechanistic
insights. Mol Cell Endocrinol.
2011;335(1):2-13.

Stahn C, Buttgereit F. Genomic and
nongenomic effects of
glucocorticoids. Nat Clin Pract
Rheumatol. 2008; 4(10):525-533.
Song |, Buttgereit F. Non-genomic
glucocorticoid effects to provide
the basis for new drug

developments. Mol Cell
Endocrinol. 2006;246:142-146.

Chrousos GP.
Adrenocorticosteroids &

Adrenocortical ~ Antagonists.  In:
Katzung BG, Basic & Clinical
Pharmacology, 14edition.
NewYork: McGraw-Hill.
2018:703-719.

The Adrenal Medulla & Adrenal
Cortex. In: Barrett KE, Barman
SM, Boitano S, Brooks H (eds).
Ganong's Review of Medical
Physiology. 25 edition. New York:
McGraw-Hill. 2016;351-373.
Miller 'S, Whalen K. Adrenal
Hormones. In: Whalen K, Field C,
Radhakrishnan R (eds):
Lippincott® Illustrated Reviews:
Pharmacology. 7th edtion. Wolters
Kluwer: Philadelphia. 2019; 965-
984.

Kimura E. Fieldston B. Devries-
Vandervlugt, et al., High dose,
alternate day corticosteroids for

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

systemic onset juvenile rheumatoid
arthritis. J Rheumatol.
2000;27(8):2018-2024.
Kavanaugh A, Wells AF. Benefits
and risks of low-dose
glucocorticoid treatment in the
patient with rheumatoid arthritis.
Rheumatology (Oxford).
2014;53(10): 1742-1751.

Da Silva JA, Jacobs JW, Kirwan
JR, Boers M, Saag KG, Inés LB, et
al. Safety of low dose
glucocorticoid treatment in
rheumatoid  arthritis:  published
evidence and prospective trial data.
Ann Rheum Dis. 2006;65(3):285-
293.

Sternberg EM.  Neuroendocrine
regulation of
autoimmune/inflammatory disease.
J Endocrinol. 2001 Jun;169(3):429-
435,

Ferrara G, Petrillo MG, Giani T,
Marrani E, Filippeschi C, Oranges
T, Simonini G, Cimaz R. Clinical
Use and Molecular Action of
Corticosteroids in the Pediatric
Age. Int J Mol Sci. 2019:21;20(2) :
E444.

Everdingen AA van, Jacobs JWG,
Siewertsz van, Reesema DR,
Bijlsma JWJ. Low-dose prednisone
therapy for patients with early
active rheumatoid arthritis: clinical
efficacy, disease modifying
properties and side effects. A
double-blind placebo-controlled
clinical trial. Ann Intern Med.
2001;136:1-12.

Buttgereit F, Scheffold A. Rapid
glucocorticoid effects on immune
cells. Steroids. 2002;67:529-534.
Da Silva JAP, Bijlsma JWJ.
Optimizing glucocorticoid therapy
in rheumatoid arthritis. Rheum Dis
Clin N Am. 2000;26:859-880.
Malattia C, Martini A
Glucocorticoids in juvenile
idiopathic arthritis. Ann N 'Y Acad
Sci. 2014;1318:65-70.

Buttgereit F, Silva J, Boers M,
Burmester GR, Cutolo M, Jacobs
J, et al. Standardised nomenclature
for glucocorticoid dosages and
glucocorticoid treatment regimens:
current questions and tentative
answers in rheumatology. Ann
Rheum Dis. 2002;61:718-722.
Becker DE. Basic and Clinical
Pharmacology of

1WA g3 (€ o)laids (@Jikan 0)9s

&Ly,


https://www.ncbi.nlm.nih.gov/pubmed/?term=Stahn%252520C%25255BAuthor%25255D&cauthor=true&cauthor_uid=18762788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buttgereit%252520F%25255BAuthor%25255D&cauthor=true&cauthor_uid=18762788
https://www.sciencedirect.com/science/article/pii/S0303720705004156%2523!
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malattia%252520C%25255BAuthor%25255D&cauthor=true&cauthor_uid=24738483
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martini%252520A%25255BAuthor%25255D&cauthor=true&cauthor_uid=24738483
https://ce.mazums.ac.ir/article-1-435-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

ol

5190

1alus g gfisfal

22.

23.

24.

25.

26.

217.

28.

29.

30.

Glucocorticosteroids. Anesth Prog.
2013;60(1):25-32.

Barnes PJ.  Anti-inflammatory
actions of glucocorticoids:
molecular mechanisms. Clin Sci
(Lond). 1998;94(6):557-572.

Sinha A, Bagga A. Pulse steroid
therapy. Indian J Pediatr. 2008
Oct;75(10):1057-1066.

Aghighi Y, Attarod L, Javanmard
M. Efficacy of methylprednisolone
pulse therapy in children with
rheumatoid arthritis. Clin
Rheumatol. 2008;27(11):1371-
1375.

Malek A, Raeeskarami SR, Ziaee
V, Aghighi Y, Moradinejad MH.
Clinical course and outcomes of
Iranian children with juvenile
dermatomyositis and polymyositis.
Clin Rheumatol. 2014
Aug;33(8):1113-1118.

Auphan N1, DiDonato JA, Rosette
C, Helmberg A, Karin M.
Immunosuppression by
glucocorticoids: inhibition of NF-
kappa B activity through induction
of | kappa B synthesis. Science.
1995;270(5234):286-290.

Gilbert M, Punaro M. Blood gene
expression profiling in pediatric
systemic lupus erythematosus and
systemic juvenile idiopathic
arthritis: from bench to bedside.
Pediatr Rheumatol Online J.
2014;12:16.

Vafo-Galvan S, Hermosa-Gelbard
A, Sanchez-Neila N, Miguel-
GOmez L, Saceda-Corralo D,
Rodrigues-Barata R, et al. Pulse
corticosteroid therapy with oral
dexamethasone for the treatment of
adult  alopecia  totalis  and
universalis. J Am Acad Dermatol.
2016;74(5):1005-1007.

Lee J, Chu H, Lee H, Kim DS, Oh
SH. A Retrospective Study of
Methylprednisolone Mini-Pulse
Therapy Combined with Narrow-
Band UVB in Non-Segmental

Vitiligo. Dermatology
2016;232:224-229.

Assari R, Ziaee V,
Mirmohammadsadeghi A,

Moradinejad MH. Dynamic
Changes, Cut-Off Points,
Sensitivity, and Specificity of
Laboratory Data to Differentiate
Macrophage Activation Syndrome

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

from Active Disease. Dis Markers.
2015; 424381.

Boom V, Anton J, Lahdenne P,
Quartier P, Ravelli A, N Wulffraat
NM, et al. Evidence-based
diagnosis and  treatment  of
macrophage activation syndrome in
systemic  juvenile idiopathic
arthritis, Pediatr Rheumatol Online
J. 2015;13:55.

Lin ClI, Yu HH, Lee JH, Wang LC,
Lin YT, Yang YH, et al. Clinical
analysis of macrophage activation
syndrome in pediatric patients with
autoimmune diseases. Clin
Rheumatol. 2012;31:1223-1230.
Kadivar M, Sangsari R,
Shahbaznejad L, Ziaee V.
Methylprednisolone Pulse Therapy
Can Be Life-Saving in Neonatal
Lupus Erythematous: A case report.
Iran J Pediatr. 2017;27(3): €9004
Schiappapietra B, Varnier G,
Rosina S, Consolaro A, Martini A,
Ravelli ~ A.Glucocorticoids  in
juvenile idiopathic arthritis.
Neuroimmunomodulation.
2015;22(1-2):112-118.

Schacke H, Docke WD, Asadullah
K. Mechanisms involved in the side
effects of glucocorticoids,
Pharmacol. Ther. 2002;96:23-43.
Baethge BA, Lidsky MD, Goldberg
JW. A study of adverse effects of
high-dose  intravenous  (pulse)
methylprednisolone  therapy in
patients with rheumatic disease.
Ann Pharmacother.
1992;26(3):316-320.

Stewart PM. The adrenal cortex. In:
Larsen PR, Kronenberg HM,
Melmed S, Polonsky KS, editors.
Williams textbook of
endocrinology. 10th ed.
Philadelphia: Saunders, 2003: 491-
551.

Sadeghi P, Aghighi Y, Ziaee V,
Moayeri H. Adrenal Insufficiency
in Children with Juvenile Idiopathic
Arthritis ~ (JIA)  Treated with
Prednisolone, J Compr Ped. Online
ahead of Print ; 10(2):e64681.

Paul E. Marik PE, Varon J.
Requirement  of  Perioperative
Stress Doses of Corticosteroids. A
Systematic  Review  of  the
Literature. Arch surg.
2008;143(12):1222-1226.
Punthakee Z, Legault L,
Polychronakos C. Prednisolone in

1WA g3 (€ o)laids oilina 0)gy

W0 Pl


https://www.jaad.org/issue/S0190-9622\(16\)X0005-9
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schiappapietra%252520B%25255BAuthor%25255D&cauthor=true&cauthor_uid=25227183
https://www.ncbi.nlm.nih.gov/pubmed/?term=Varnier%252520G%25255BAuthor%25255D&cauthor=true&cauthor_uid=25227183
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosina%252520S%25255BAuthor%25255D&cauthor=true&cauthor_uid=25227183
https://www.ncbi.nlm.nih.gov/pubmed/?term=Consolaro%252520A%25255BAuthor%25255D&cauthor=true&cauthor_uid=25227183
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martini%252520A%25255BAuthor%25255D&cauthor=true&cauthor_uid=25227183
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baethge%252520BA%25255BAuthor%25255D&cauthor=true&cauthor_uid=1554949
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lidsky%252520MD%25255BAuthor%25255D&cauthor=true&cauthor_uid=1554949
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goldberg%252520JW%25255BAuthor%25255D&cauthor=true&cauthor_uid=1554949
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goldberg%252520JW%25255BAuthor%25255D&cauthor=true&cauthor_uid=1554949
https://ce.mazums.ac.ir/article-1-435-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

e 398 slas)low olsys )3 las3ig)imlgsysyes

41.

42,

43.

44,

45,

46.

47.

48.

the treatment of adrenal
insufficiency: a re-evaluation of
relative  potency. J  Pediatr.
2003;143(3):402-405.

Shulman DI, Palmert MR, Kemp
SF. Lawson Wilkins drug and
therapeutics committee, Adrenal
insufficiency: still a cause of
morbidity and death in childhood.
Pediatrics. 2007;119(2):e484-e494.
Kelly KN, Domajnko B.
Perioperative Stress-Dose Steroids.
Clin Colon Rectal Surg.
2013;26(3):163_167.

Jung C, Inder WJ. Management of
adrenal insufficiency during the
stress of medical illness and
surgery. Med J Aust. 2008;
188(7):409-413.

Jack J, Young SB. Endocrinology.
In: Hughes HK, Kahl LK (eds). A
Manual for Pediatric  House
Officers, The Harriet Lane
Handbook. 21 edition. Elsevier:
Philadelphia. 2018; Pp: 251-289.
Guven A. Gulumser O. Ozgen T.
Cushing's Syndrome and
Adrenocortical Insufficiency
Caused by Topical Steroids: Misuse
or Abuse? J Pediatr Endocrinol
Metabol. 2011;20(11):1173-1182.
Hengge UR. Ruzicka T, Schwartz
RA, Cork MJ. Adverse effects of
topical glucocorticosteroids. J Am
Acad Dermatol. 2006;54(1):1-15.
Aghamahdi F, Setoodeh A, Ziaee
V, Rabbani A. Growth Failure in a
Series of Iranian Patients with
Juvenile ldiopathic Arthritis. Iran J
Pediatr. 2018, 28 (3); e11156.
Simon D, Prieur AM, Quartier P, et
al. Early recombinant human
growth hormone treatment in
glucocorticoid-treated children with
juvenile idiopathic arthritis: A 3-
year randomized study. J Clin
Endocrinol  Metab.  2007;92(7)
:2567-2573.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Bechtold S, Ripperger P, Hafner R,
et al. Growth hormone improves
height in patients with juvenile
idiopathic arthritis: 4-year data of a
controlled  study. J  Pediatr.
2003;143 (4):512-5109.

Bechtold S, Ripperger P, Dalla
Pozza R, et al. Growth hormone
increases final height in patients
with juvenile idiopathic arthritis:
data from a randomized controlled
study. J Clin Endocrinol Metab.
2007;92(8):3013-3018.

Canalis E, Delany AM.
Mechanisms  of  glucocorticoid
action in bone. Ann N Y Acad Sci.
2002;966:73-81.

Bechtold S, Ripperger P, Dalla
Pozza R, et al. Dynamics of body
composition and bone in patients
with juvenile idiopathic arthritis
treated with growth hormone. J
Clin Endocrinol Metab.
2010;95(1):178-185.

Hofbauer LC, Kuhne CA, Viereck
V. The OPG/RANKL/RANK
system in metabolic bone diseases.
J Musculoskelet Neuronal Interact.
2004;4:268-275.

Hofbauer LC. Schoppet M. Clinical
implications of the
osteoprotegerin/RANKL/RANK
system for bone and vascular
diseases. JAMA. 2004;292:490-
495,

Schakman O, H Gilson H, Thissen
JP. Mechanisms of glucocorticoid-
induced myopathy. J Endocrinol.
2008; 197:1-10.

Askari A, Vignos PJ, Moskowitz
RW.  Steroid myopathy in
connective tissue disease. Am J
Med. 1976;61(4): 485-492.

Pereira RMR. Carvalho JF de.
Glucocorticoid-induced myopathy.
Joint Bone Spine. 2011;78(1):41-
44,

1WA g3 (€ o)laids (@Jikan 0)9s

G0 Gas yp


https://ce.mazums.ac.ir/article-1-435-fa.html
http://www.tcpdf.org

