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Preface

Pakistan Chest Society has established itself as a professional body in a very
short period and has got a broad based membership of all cadres of doctors
across Pakistan. The backbone of the society's governance are the different
committees which are performing different functions as per society constitution.
One such committee is the guidelines one under the chairmanship of
Professor Arshad Javaid which has taken the responsibility to develop
guidelines for various condition through different working groups.
Our working group was tasked to develop guidelines for use of steroid in
Pulmonary Diseases in the light of the available evidence and literature. The
working group had a number of face to face meetings and email exchanges
over a period of 12 months to develop and agree the final guidelines
document. The hard work of all the members made it possible to conclude
and finalise this document. The final document was shared with the guidelines
committee for further inputs and endorsement. The guidelines Committee
forwarded the document to the Governing Council for final review. The
Governing Council after detailed review in its Peshawar Meeting has accorded
final approval.

The guideline document is intended to become an addendum to all the
existing guidelines of various conditions which are covered in this document.
The guidelines aim at practicing chest physicians to harmonize their
management and for the trainees to improve their understanding of steroid
use in different pulmonary conditions.

All the members of the working group have taken a very keen interest in
developing the guidelines and on behalf of all | will express my gratitude
for all their hard work. | am grateful to Muhammad Irfan and Nausheen
Igbal for drafting, Professor Suhail Akhtar for editing and Dr Anilla Basit
checking the final document. Professor Arshad Javaid and Professor Dr
Saadia Ashraf has worked hard to process the document through various
stages and final approval. | am grateful to Professor Dr Muhammad Irfan,
current Chairman Guidelines Committee and his team for updating the
guidelines.

Prof. Dr. Mukhtiar Zaman Afridi
Chairman Working group

Use of Systemic Steroids in Pulmonary Diseases

Steroids are in use for respiratory treatment since decades yet the
practice remains under question for several reasons; from indications
and prescribed dosages to the recorded benefits and the fear of
adverse effects. (12 Systemic steroids are main stay of therapy in
several diseases and should be used where clearly indicated. Below
are major indications of systemic steroids use in pulmonary diseases.

1) Asthma

Asthma is characterized by chronic airway inflammation. Inhaled
corticosteroids are the main stay of treatment in asthma, however
systemic steroids are indicated in certain situations, mainly
exacerbations.

Chronic severe cases

As per GINA (Global Initiative for Asthma) 2019 recommendations,®
despite good inhaler/inhalation techniques and adherence to step
5 medicines (high dose ICS*/LABA**),if symptoms persists, addition
of low dose corticosteroids (<7.5 mg/day of prednisone or equivalent)
can be considered in patients with severe uncontrolled asthma.
*ICS: Inhaled corticosteroids

** LABA: Long Acting Beta-2 Agonist

Asthma Exacerbation

Assessment of severity is recommended before starting the treatment.
In patients with severe or life threatening asthma, Systemic corticosteroids
should be administered within one hour of presentation, particularly:

o




___

e If the patient has no improvement on inhaled/nebulized short
acting beta 2 agonist (SABA).

® Exacerbation developed while taking systemic corticosteroids.
e Patient had previous exacerbation requiring systemic steroids.
e Has an FEV1(Forced expiratory volume in one second) of <60%
predicted value.

Dosage and type of steroids
The optimal dose for systemic steroids in asthma exacerbation remains
unclear.®

o GINA 2019 recommends prednisolone at a dose of 1mg/kg/day
with max dose of 50 mg/day. (3) This can be given as a single or
divided doses, and are as effective as intravenous steroids provided
that the patient is able to swallow properly.
e Intravenous glucocorticoids should be given to patients who present
with severe asthma exacerbation, or are unable to take oral
glucocorticoids. The exact dose of glucocorticoids to use for patients
with life-threatening asthma is largely based on expert opinion.
For severe cases admitted to the ICU, a higher initial dose of
Methylprednisolone 60 to 80 mg every 6 to 8 hours is often required.
A lower initial dose of 40 to 60 mg every 12 to 24 hours is
likely adequate for less severe cases.®
e Oral dexamethasone for 2 days can be used in place of prednisolone
but there is concern of metabolic side effects if continued for longer
periods.

Table 1: Corticosteroid dose equivalent ©¢.7)

Equivalent Dose Steroid
1.2 mg Betamethasone (long-acting)
1.5 mg Dexamethasone (long-acting)
8 mg Methylprednisolone (intermediate-acting)
8 mg Triamcinolone (intermediate-acting)
10 mg Prednisone (intermediate-acting)
10 mg Prednisolone (infermediate-acting)
40 mg Hydrocortisone (short-acting)
50 mg Cortisone (short-acting)

® Methylprednisolone has good anti-inflammatory properties. Oral
prednisone and methylprednisolone are rapidly absorbed with complete
bioavailability, and their efficacy is comparable to intravenous
methylprednisolone. Prednisolone has high glucocorticoid activity with
less mineralocorticoid effect and it is used for long term treatment.
Hydrocortisone has more mineralocorticoid activity therefore it is not
suitable for long-term use, but useful intravenously (IV) in emergency
situations. Dexamethasone and betamethasone have longer duration
of action and are associated with significant side effects so it use is
discourage in asthma.

Duration:
The duration of therapy can be tailored to individual responses. It
should be continued for approximately 5-7 days after discharge. ®
Tapering is not required if oral steroids are prescribed for less than
2 weeks. )
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2) Allergic Broncho Pulmonary Aspergillosis (ABPA)

ABPA is a hypersensitivity reaction (IgG and IgE) against Aspergillus
fumigatus (or other species) in patients with underlying cystic fibrosis
or asthma. Patients who have poorly controlled asthma or asthma
with recurrent exacerbations should be evaluated for ABPA.Diagnosis
of ABPA includes serum IgE levels above 1000 IU/ml; peripheral
eosinophilia; fleeting radiographic opacities; central bronchiectasis
on HRCT scan chest; positive skin prick test to aspergillus; precipitating
antibody IgG to aspergillus.®

Dose and duration:

Systemic corticosteroids are considered the mainstay of treatment of
ABPA. The optimal dosing of prednisolone is not known. A commonly
used regimen includes an initial dose of 0.5 mg/kg (or equivalent)
daily for 2 weeks, followed by conversion to every other day regimen
of 0.5 mg/kg, and further tapering and discontinuation at three
months. ) Some patients may need a higher initial dose, if they are
having an acute asthma flare.

Remission of ABPA is characterized by a normal or mildly elevated
serum total IgE and absence of radiographic opacities in a patient
who has been off systemic glucocorticoids for more than 6 months.
In such cases inhaled glucocorticoids are continued to maintain
asthma control as per current guidelines.

Other standard therapy of asthma including inhaled corticosteroid
along with inhaled beta 2 agonists should be continued.

3) Chronic Obstructive Pulmonary Disease (COPD)

Acute Exacerbations of COPD

There is huge burden of chronic obstructive pulmonary disease (COPD)
worldwide. According to GOLD (Global initiative for chronic Obstructive
Lung Diseases) 2019 guidelines (19, systemic steroids can be used
during exacerbations. Steroids improve oxygenation, lung function,
shorten recovery time, and reduce hospital stay.

Dose:

Oral prednisolone: 40 mg/day.(11.12)

If a patient is unable to take medicine orally, I/V methylprednisolone
40 mg every 8 hourly is recommended as an acceptable alternative.
Duration:

A 5-7days course of oral steroids is recommended, though optimal
duration can be variable.(19

Stable COPD

In Stable COPD prolonged use of systemic steroids is associated with
undesirable effects and mainstay of treatment is bronchodilators,
coupled with inhaled steroids. Systemic steroids in stable COPD is
not recommended.(10)

4) Tuberculosis
a) In patients with tuberculous meningitis and pericarditis, an initial

adjuvant corticosteroid therapy is recommended for 6-8 weeks in
tapering doses.(13)
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b) Scientific data does not support use of steroids in pleural effusion,
genito-urinary TB and pulmonary TB.

c) Clinically manifest adrenal insufficiency as a result of TB is an
absolute indication for corticosteroids. On the other hand, corticosteroid
replacement may not be necessary for subclinical adrenal insufficiency
which is common among patients with pulmonary as well as
extrapulmonary TB. (14

5) Community Acquired Pneumonia

Community Acquired Pneumonia (CAP) is the leading cause of
infectious morbidity and mortality worldwide. In last few years'
corticosteroids have been evaluated in different studies with CAP. The
indication is in severe CAP which includes the presence of 1T major
or 3 and more minor criteria (13,

® Maijor criteria of severe CAP, includes either the need for
mechanical ventilation or the presence of septic shock requiring
Vasopressors.

e The 9 minor criteria are: respiratory rate =30 breaths per
min; ratio of arterial oxygen tension to inspired oxygen fraction <250;
multi lobar infiltrates; confusion and/or disorientation; uremia (blood
urea nitrogen level 220 mg/dL); leukopenia (WBC count <4000
cells/mm>3); thrombocytopenia (platelet count <100,000
platelets/mm>3); hypothermia (core temperature <36°C); and
hypotension requiring aggressive fluid resuscitation.

e The presence of any of the major or >3 minor criteria are
sufficient evidence for admission to an ICU or high-level monitoring
unit. (19)

e The other score to assess disease severity in CAP is CURB 65.
It includes presence of Confusion; Urea (BUN > 19 mg/dL or 7
mmol/L); Respiratory Rate >30 per minute; Blood Pressure: diastolic
< 60 or systolic < 90 mmHg; and Age > 65 years. Every component
has one point, patient 2-5 score are high risk group and required
admission.

In a multicenter, double-blind, randomized, placebo-controlled trial,
Methylprednisolone treatment for 7 days in hospitalized patients with
CAP was found to shortened time to clinical stability.('é) In another
study of severe CAP, it was found that a short steroid course decreases
risk of treatment failure and reduces radiographic progression of
pulmonary infilirations within 3 to 5 days.(17)A meta-analysis confirmed
that the adjunct steroid therapy in severe CAP reduces the overall
length of hospital stay without affecting the in-hospital mortality and
ICU stay.(18)

Dose: (%)

e For patients who can take oral medications: prednisone 40-50 mg
daily.

e Patients who are unable to take oral medications: methylprednisolone
0.5 mg/kg IV every 12 hours.

Duration: Total of 5-7 days. (19
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6) Interstitial Lung Diseases (ILD)

This term encompasses variety of diseases, some of which respond
to steroids. One of the commonest variety, Idiopathic Pulmonary
Fibrosis (IPF) has an unfavorable outcome with steroid use. Others
where steroids benefit include Sarcoidosis and NSIP:

I. Sarcoidosis

Sarcoidosis is a granulomatous disorder of unknown etiology. It is
characterized pathologically by the presence of non-caseating
granulomas. Sarcoidosis can involve multiple organs mainly Lungs.
Most patients with mild disease can be managed symptomatically,
when therapy is required, steroids are the first line treatment.
® |n patients with mild disease, such as skin lesions, eye inflammation,
or cough, topical glucocorticoid therapy with creams, eye-drops, or
inhalers may be sufficient

® In pulmonary sarcoidosis, systemic steroids are started when there
is dyspnea, hypoxia, and progressive deterioration in pulmonary
function and radiological evidence of disease progression.

Dose

The optimal dose and duration of glucocorticoid therapy is not
known.20) The treatment is individualized on the basis of patient
symptoms and response. Oral prednisolone is started at a daily dose
of 0.3 to 0.6 mg/kg ideal body weight (20-40 mg /day) depending
on disease severity 21) The dose is gradually tapered by 5 mg every
week to a maintenance dose of 10- 15 mg/day.

Duration

The usual duration of therapy is 12 to 18 months. Longer therapy
may be required if the patient has recurrence of symptoms and
progression of radiographic infiltrates. (22

Treatment response is monitored every 1- 3 months by assessing
clinical response along with spirometry. Patients who fail to respond
to an initial 3 months therapy are unlikely to respond to more
prolonged therapy.

Il. Non-specific interstitial pneumonia (NSIP)

NSIP is the second most common form of pathological pattern of
Interstitial Lung Diseases(ILD). NSIP has fibrotic (poorer outcome) and
cellular subtypes. It may be idiopathic or associated with number of
conditions like connective tissue diseases (CTD), autoimmune diseases,
drug induced and hypersensitivity lung disease.

Dose and duration

The optimal dose and duration of glucocorticoid in idiopathic NSIP
is not known due to the lack of large studies and a standardized
regimen.

e Start prednisolone with 1 mg/kg ideal body weight per day up to
a maximum of 60 mg/day for one month, followed by 40 mg/day
for an additional two months. (23)

e For patients with severe disease requiring hospitalization, some
specialists use intravenous methylprednisolone in a dose of 500-
1000 mg/day for 3 days followed by oral prednisolone as mentioned
above. 24
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® |n patients who respond or stabilize with treatment, the prednisolone
dose is gradually tapered, aiming to reach 5 to 10 mg daily or on
alternate days, by the end of 12 months, with attempted cessation
after at least one year of therapy.

e Some patients relapse when prednisolone is tapered or discontinued.
Such patients can be maintained for a longer period on low-dose
prednisolone. If relapse occurs with a higher prednisolone dose,
alternative is to add another immunosuppressive agent.

Il1. Cryptogenic Organizing Pneumonia (COP)

COP is classified as an interstitial lung disease (ILD). It could be
idiopathic or secondary to connective tissue diseases (CTD), organ
transplant, drugs, radiation and infection. Diagnosis includes bilateral
patchy consolidations on chest imaging, after exclusion of common
causes such as pneumonia. Steroids constitute the mainstay of therapy

Doses and duration:

The optimal initial dose of systemic glucocorticoid therapy is not
known.

e A typical treatment regimen includes an initial dose of prednisolone
of 0.75 to 1 mg/kg (using ideal body weight) per day, to a maximum
of 100 mg/day. (25

® Maintain the initial oral dose for four to eight weeks.
e |f the patient improves, the dose is gradually tapered to 0.5 to
0.75 mg/kg per day every four to six weeks.

e Oral steroids can be stopped after approximately six months if the
patient remains stable.

® In case of worsening or recurrence, the dose should be increased

to the prior dose.

The patient should be routinely followed with a conventional chest
radiograph and pulmonary function testing every two to three months
as long as systemic glucocorticoid therapy is required. After cessation
of glucocorticoids, the patient should be followed clinically for the
next year and repeat the chest radiograph approximately every three
months.

IV. Hypersensitivity Pneumonitis (HP)

HP, also known as extrinsic allergic alveolitis, is a clinical syndrome
characterized by variable presentations (acute, subacute, and
chronic/fibrotic) secondary to exposure to organic dust and chemicals.
Management of HP includes avoidance of environmental allergens
and use of systemic steroids in severe cases.

Dose

e |Initial dose of prednisone is 0.5-1 mg/kg of ideal body weight/day
(upto maximum dose of 60 mg/day) (24 for 1-2 weeks in acute HP
and 4-8 weeks for sub-acute/chronic HP, followed by a gradual taper
to a maintenance dose of approximately 10 mg/day.

Duration (27)

e Total duration of therapy in acute HP is 4-6 weeks
® For sub-acute HP the duration is 12 weeks. Therapy should be
guided by clinical response, pulmonary function, and radiographic
improvement.

e Chronic fibrotic HP is usually poorly responsive to steroids therapy.
Non responders may benefit from lung transplantation.

o
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Steroids side effects and monitoring . It is recommended that patient should be on Pneumocystis
jiroveci pneumonia (PCP) prophylaxis if steroids dose of > 20

Unnecessary use of steroids should be avoided. It is imperative for mg is continued for > 1 month. (82

a physician to have knowledge about its side effects so that these can 7. Systemic steroids especially along with non-steroidal anti-
be monitored appropriately. Moreover, the steroid dosages and inflammatory drugs, can exacerbate gastritis or peptic ulcers.
duration have to be kept to the minimum required for the particular

indication.

1. Glucocorticoid use can cause sleep disturbance and psychiatric
side effects like mood disorders, delirium, and panic disorder.

2. Prolonged use of systemic steroids causes osteoporosis or
osteopenia. In order to prevent glucocorticoid-induced
osteopenia calcium with vitamin D is recommended if
glucocorticoid is used in doses =5 mg/day. Patients requiring
5 mg per day or more of systemic steroids intended for more
than 3 months should receive prophylactic bisphosphonates
to prevent osteoporosis including fractures. In elderly patients,
postmenopausal females, or those with increased fracture risk,
prophylactic bisphosphonates should be considered when using
steroids even for a lesser duration. (:28:29)

3. Prolong use of steroids can lead to drug-induced diabetes
mellitus.

4. Prolong steroids cause adrenal suppression by effecting
hypothalamus-pituitary-adrenal axis. If steroids are suddenly
withdrawn after prolonged usage, there is a potential risk of
circulatory shock.

5. Steroids cause impaired immunity and predispose patients to
certain infections, especially tuberculosis, fungal and certain
viral infections; physician should have a high index of suspicion
in such patients. @031




__ﬂ_

References

1) Bousquet, J, Dahl, R, &Khaltaev, N .Global alliance against chronic
respiratory diseases. Allergy (2007), 62(3), 216-223.

2) De Benedictis, . M, & Bush, A. Corticosteroids in respiratory
diseases in children. American journal of respiratory and critical care
medicine (2012), 185(1), 12-23.

3) Global strategy for asthma prevention and control. Global initiative
for asthma GINA, updated 2019.ginasthma.org/2019-gina-report-
global-strategy-for-asthma...prevention

4) Normansell R, Kew KM, Mansour G. Different oral corticosteroid
regimens for acute asthma. Cochrane Database Syst Rev. 2016; May

13;(5):CD011801. doi: 10.1002/14651858.CDO11801.pub2.

5) Christopher H Fanta, Helen Hollingsworth. Management of acute
exacerbations of asthma in adults. Uptodate , last updated on Jul
13, 2017(accessed on 2/08/2017)

6) Mager DE, Lin SX, Blum RA, Lates CD, Jusko WJ. Dose equivalency
evaluation of major corticosteroids: pharmacokinetics and cell

trafficking and cortisol dynamics. J ClinPharmacol. 2003 Nov.
43(11):1216-27.

7) Webb R, Singer M. Oxford Handbook of Critical Care. Oxford
University Press. 2005.

8) Rosenberg M, Patterson R, Mintzer R, et al. Clinical and immunologic
criteria for the diagnosis of allergic bronchopulmonary aspergillosis.
Ann Intern Med 1977; 86: 405- 414

9) Greenberger PA.Allergic bronchopulmonary aspergillosis.J Allergy
Clinlmmunol. 2002 Nov;110(5):685-92

10)  Global initiative of chronic obstructive lung disease (GOLD)
2019, Global strategy for the diagnosis, management and prevention
of COPD.
goldcopd.org/gold-2019...strategy-diagnosis-management-prevention-
copd

11) Leuppi JD, Schuetz P, Bingisser R, Bodmer M, Briel M, Drescher
T, et al.Short-term vs conventional glucocorticoid therapy in acute

exacerbations of chronic obstructive pulmonary disease: the REDUCE
randomized clinical trial. JAMA 2013 Jun 5;309(21):2223-31.

12) Walters JA, Tan DJ, White CJ, Wood-Baker R. Different durations
of corticosteroid therapy for exacerbations of chronic obstructive

pulmonary disease. Cochrane Database Syst Rev. 2014 Dec
10;12:CD006897.f

13) Guidelines for treatment of drug-susceptible tuberculosis and
patient care- 2017 update; WHO

14)  TamilarasuKadhiravan and SurendranDeepanjali. Role of
Corticosteroids in the Treatment of Tuberculosis: An Evidence-based
Update. Indian J Chest Dis Allied Sci 2010;52:153-158

\




_ﬂ_

Ref Mandell LA, Wunderink RG, Anzueto A, et al.Infectious
Dlseoses Society of America/American Thoracic Society consensus
guidelines on the management of community-acquired pneumonia

in adults, Clin Infect Dis , 2007, vol. 44 (pg. 27-72)

16) Shafig M, Mansoor MS, Khan AA,Sohail MR, Murad MH.
Adjuvant steroid therapy in community-acquired pneumonia: a
systematic review and meta-analysis. J Hosp Med.2013 Feb;8(2):68-
75. doi: 10.1002/jhm.1992. Epub 2012 Nov 26.

17)  Blum CA, Nigro N, Briel M, et al. Adjunct prednisone therapy
for patients with community-acquired pneumonia: a multicentre,
double-blind, randomized, placebo-controlled trial. Lancet.2015 Apr
18;385(9977):1511-8. doi: 10.1016/S0140-6736(14)62447-8.
Epub 2015 Jan 19

18) Torres A, Sibila O, Ferrer M, et al. Effect of corticosteroids on
treatment failure among hospitalized patients with severe community-
acquired pneumonia and high inflammatory response.

JAMA2015;313(7):677-686.

19) File, .M., Bartlet J.G., Thomer, A.r. Treatment of community-
acquired pneumonia in adults who require hospitalization, Up to
Date Wolters Kluwer, tersedia di.
http://www.uptodate.com/contents/treatment-of-community-acquired-
pneumonia-in-adults-who-require-hospitalization.last updated: Jun
21,2017, accessed on 4/8/2017

20)  Hunninghake GW, Gilbert S, Pueringer R, Dayton C,

Floerchinger C, Helmers R, Merchant R, Wilson J, Galvin J,Schwartz
D. Outcome of the treatment for sarcoidosis. Am J RespirCrit Care
Med. 1994 Apr;149(4 Pt 1):893-8.

21)  Baughman RP, Grutters JC .New treatment strategies for
pulmonary sarcoidosis: antimetabolites, biological drugs, and other
treatment approaches.Lancet Respir Med. 2015 Oct;3(10):813-22.
Epub 2015 Jul 20.

22) Fazzi PPharmacotherapeutic management of pulmonary
sarcoidosis.Am J Respir Med. 2003;2(4):311-20

23)  Flaherty KR (2017) Nonspecific interstitial pneumonia. In:
UpToDate. Rose BD, ed. Wolthom MA. Available
http://www.uptodate.com. Accessed august 4, 2017

24) Kondoh Y, Taniguchi H, Yokoi T, Nishiyama O, Ohishi T, Kato
T, Suzuki K, Suzuki R. Cyclophosphamide and low-dose prednisolone
in idiopathic pulmonary fibrosis and fibrosing nonspecific interstitial
pneumonia. EurRespir J. 2005;25(3):528.

25)  Bradley B, Branley HM, Egan JJ, Greaves MS, Hansell DM,
Harrison NK, Hirani N, Hubbard R, Lake F, Millar AB, Wallace WA,
Wells AU, Whyte MK, Wilsher ML, British Thoracic Society Interstitial
Lung Disease Guideline Group, British Thoracic Society Standards of
Care Committee, Thoracic Society of Australia, New Zealand Thoracic
Society, Irish Thoracic Society .Interstitial lung disease guideline: the
British Thoracic Society in collaboration with the Thoracic Society of
Australia and New Zealand and the Irish Thoracic Society. Thorax.

o




2008 Sep;63Suppl 5:v1-58. doi: 10.1136/thx.2008.101691.

26) Patel AM, Ryu JH, Reed CE.Hypersensitivity pneumonitis:
current concepts and future questions.) Allergy Clinlmmunol.
20071;108(5):661

27)  Talmadge E King, Jr, Kevin R Flaherty.Treatment, prevention,
and prognosis of hypersensitivity pneumonitis (extrinsic allergic
alveolitis).Uptodatelast updated: Sep 07, 2016.acessed on 4/8/2017

28)  Van Staa TP, Leuftkens HG, Cooper C. The epidemiology of
corticosteroid?induced osteoporosis: a meta2analysis. Osteoporos
Int. 2002;13:777-87. 10.1007/s001980200108

29) Pereira RM, Carvalho JF, Canalis E. Glucocorticoid-induced
osteoporosis in rheumatic diseases. Clinics (Sao Paulo)
2010;65(11):1197-1205

30)  Stuck AE, Minder CE, Frey FJ: Risk of infectious complications
in patients taking glucocorticosteroids. Rev Infect Dis. 1989, 11: 954-
963. 10.1093/clinids/11.6.954.

31) Fardet L, Petersen |, Nazareth |.Common Infections in Patients
Prescribed Systemic Glucocorticoids in Primary Care: A Population-
Based Cohort Study. PLoS Med (2016) .13(5): €1002024.
https://doi.org/10.1371/journal.pmed.1002024

32) Limper AH, Knox KS, Sarosi GA, Ampel NM, Bennett JE,

__l_

o

Catanzaro A, Davies SF, Dismukes WE, Hage CA, Marr KA, Mody
CH, Perfect JR, Stevens DA, American Thoracic Society Fungal Working
Group An official American Thoracic Society statement: Treatment
of fungal infections in adult pulmonary and critical care patients. Am

J RespirCrit Care Med. 2011;183(1):96.




____________________________________________________

____________________________________________________




