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Abstract 

 
Background: Pulmonary sarcoidosis can lead to significant morbidity and mortality, and 

the use of corticosteroids is a common treatment strategy1,2. The expected response to 

corticosteroids with respect to lung function is highly variable and not studied in an African 

cohort. The primary objective of our study was to investigate the impact of corticosteroids 

on lung function in patients with active pulmonary sarcoidosis. 

Methods: We conducted a retrospective cohort study including all patients with active 

pulmonary sarcoidosis initiated on systemic corticosteroids documented in the Groote 

Schuur Hospital respiratory clinic registry. 

Patients with histologically proven pulmonary sarcoidosis in whom prednisone therapy was 

initiated were identified retrospectively from the Groote Schuur Hospital respiratory clinic 

registry. Data extracted from medical records included patient demographics and clinical 

characteristics, corticosteroid dosage, duration and recorded side effects, chest imaging, 

and pulmonary function testing across one year following steroid initiation. We analyzed the 

effect of prednisone on FVC and DLCO trajectory and reported the serial changes at 3 

monthly intervals. Data is presented as mean (± SD) unless otherwise specified. 

Results: The study group comprised 42 patients, 30 females (71%) and 12 males (29%), 

with a mean age of 41.6 ± 9.8 years. The majority of patients (78.5%) were non-smokers. 

More than two-thirds of patients (69%) were diagnosed with Scadding II sarcoidosis. 

Routine lung function monitoring at 3 months showed a significant improvement in FVC with 

steroid therapy from 70.8(26.2) % to 77.5(25.5) % (mean change 6.3(11.3) %, p<0.001). 

Although not statistically significant, the FVC continued to improve numerically between 

month 3 (77.5%) and month 6, 79.0(23.5%). DLCO improved from 57.6(24.9) % at baseline 

to 61.0(33.0) % at 3 months to 68.9(28.1) % at 6 months (p<0.001) Weight changed over 

time with a mean (SD) increase of 8.3(7.0)kg at 9 months. 

Conclusions: Among patients with acute pulmonary sarcoidosis requiring 

immunosuppression therapy, prednisone improved FVC and DLCO, with most of the FVC 

effect occurring within 3 months after initiation. DLCO continued to improve to 6 months 

Weight gain positively correlated with cumulative prednisone dose over 9 months. 
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  Introduction:  
Sarcoidosis is a systemic inflammatory disease characterized by the formation of granulomas 

in various organs, including the lungs1. Pulmonary sarcoidosis can lead to significant 

morbidity and mortality, and the use of corticosteroids is a common treatment strategy. 

However, the optimal dosage and duration of corticosteroid therapy for pulmonary 

sarcoidosis remains unclear.3,4,5 

Corticosteroids are usually used to treat active pulmonary sarcoidosis, which refers to the 

presence of ongoing granulomatous inflammation. This is typically identified by radiologic 

progression, worsening lung function, or persistent respiratory symptoms such as cough and 

dyspnea. In contrast, “burnt-out” or fibrotic sarcoidosis refers to the irreversible scarring 

phase with no active inflammation. ² 

Studies have shown that corticosteroid use in patients with active pulmonary sarcoidosis can 

improve lung function and reduce symptoms.² This improvement may occur within days to 

weeks of starting treatment.⁶⁻⁷ Specifically, corticosteroids have been associated with 

improvements in FVC ranging from 5% to 15% of predicted values, and a typical symptomatic 

response is observed within 4 to 8 weeks of therapy initiation.⁴⁻⁶ Corticosteroids work by 

reducing inflammation in the lungs, which can help relieve symptoms such as cough, 

shortness of breath, and wheezing 17. They may also help prevent the progression of lung 

damage caused by sarcoidosis. ⁸⁻⁹ 

 
However, corticosteroids have significant side effects, such as weight gain, mood swings, 

and increased risk of infection.3,10 Therefore, the decision to initiate corticosteroid treatment 

should be made on a case-by-case basis, taking into account the severity of the patient's 

symptoms and the potential risks and benefits of treatment.11,12 Close monitoring of the 

patient's pulmonary function and symptoms is also important to ensure that treatment is 

effective and well-tolerated.3,7 

The primary objective of our study was to investigate the impact of corticosteroids on lung 

function in patients with active pulmonary sarcoidosis. We aimed to assess their influence 

on key pulmonary parameters, including forced vital capacity (FVC), forced expiratory 

volume in 1 second (FEV1), and diffusing capacity of the lung for carbon monoxide (DLCO). 

Additionally, we aimed to evaluate the effects of corticosteroid treatment on respiratory 

symptoms and exercise tolerance, and to assess these improvements in the context of 

potential steroid-induced adverse effects, including weight gain, diabetes, and other 

metabolic complications. 
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  Methods:  

This retrospective cohort study included all patients diagnosed with acute pulmonary 

sarcoidosis in the interstitial lung disease registry at the E16 Respiratory Clinic, Groote 

Schuur Hospital (GSH), Cape Town, South Africa, from 1988 to 2023. No sample size 

calculation was conducted as this was a retrospective cohort study, and all patients 

identified from those recorded in the registry were included if they fulfilled the inclusion 

criteria. 

Patients with histologically proven disease were identified from the clinic registry. Inclusion 

criteria were initiation of oral corticosteroids and follow-up for at least 6 months. Exclusion 

criteria included use of corticosteroids for non-sarcoidosis indications, concurrent 

immunosuppressive therapy (e.g., methotrexate or azathioprine), or incomplete follow-up 

data. No formal age restriction was applied, although patient ages ranged from 22 to 64 years 

in this cohort. 

Data from the registry and clinic records were extracted, including demographic data, lung 

function tests over time, radiologic findings, corticosteroid dosing strategies, clinical 

outcomes, and adverse effects. Patients were evaluated for a maximum period of 1 year 

following corticosteroid initiation 

Statistical analysis was performed using PRISM OS 10 for Mac Version 10.2.3 (347), April 21, 

2024. Categorical data were summarized using numbers (N) and percentages. Descriptive data 

was summarized using means and standard deviations (SD) or medians and interquartile ranges 

(IQR) as appropriate 

This study was approved by the HREC of the University of Cape Town (reference number 

488/2023). The research was conducted in accordance with the Declaration of Helsinki. As this 

was a retrospective study based on registry data, consent was waived. 

 

 

 Results:  
A total of 124 patients with sarcoidosis were identified in the registry. After the exclusion of 

82 patients not initiated on steroids, insufficient follow-up, and missing records, a total of 42 

patients were included in the evaluation cohort. 

The mean (SD) age of the cohort was 41.6(42) and ranged from 22 to 64 years. The majority 

(n=30, 71%) were female. (Table 1) Due to restrictions on ethical group identification, 

classifying patients according to race/ethnicity was not possible. The cohort, however, reflects 

the local Cape Town population of predominantly mixed ancestry and black Africans. 

Most patients were classed as having pulmonary stage 2 disease 69% (n=29) (table 1). 

Multisystem involvement was not common, with 5 (11%) patients having additional eye 

involvement and 3 (7.1%) or less skin, heart 2(4.8%), and liver 2(4.8%). Pre-existing comorbid 

diseases such as Diabetes, hypertension, and Previous pulmonary TB occurred in 2 (4.7%), 

1(2.3%), and 2 (4.7%), respectively. See Table 1 
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Baseline lung function measurements showed significant statistical variability, with a mean 

Forced Expiratory Volume in 1 second (FEV1) 66.2(26.5) % predicted and a mean Forced 

Vital Capacity mean FVC = 70.8(26.2)% predicted. Additionally, we had access to baseline 

measurements of the Diffusing Capacity of the Lungs for Carbon Monoxide (DLCO) mean 

DLCO = 57.6(24.85) % predicted 
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Table 1 Baseline characteristics of patients commenced  

on systemic oral corticosteroids. 
Patient N=42 

Mean (SD) Age 41.6(42) 

Gender Female 30 (71%) 

Organ involvement (%) 

Lung 42 (100%) 

Liver 2 (4.8%) 

Eye 5 (11.9%) 

Skin 3 (7.1%) 

Heart 2 (4.8%) 

Baseline MMRC 

1 MMRC I n=5 11% 

2 MMRC II n=27 64% 

3 MMRC III n=8  19% 

4 MMRC IV n=2 5% 

Lung functions 

FVC Mean 70.8 ± 26.2 

FEV1 Mean 66.2 ± 26.5 

Ratio Mean 79.9 % SD11.4 

DLCO Mean 14.0 ± 5.2 

Sarcoid Lung stage 

I 4 (9.5%) 

II 29 (69%) 

III 4 (9.5%) 

IV 5 (11.9%) 

Co-morbidities 

Diabetes 2(4.7%) 

Hypertension 1(2.3%) 

Previous PTB 2(4.7%) 

COPD 1(2.3%) 

HIV 2(4.7%) 

Smoking 

Current 3(7.1%) 

Previous 6(14.2%) 
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No standard protocol was used to initiate therapy for active pulmonary sarcoidosis. The most 

common starting dose was 30mg of prednisone with a range of [20mg-40mg] for at least one month, 

with a tapering reduction of roughly 5mg per week. 90% of patients were on treatment for at least 

six months. The baseline weight of patients starting oral corticosteroids was a mean (SD) of 

72.9(15.7) kg. at 9 months mean (SD) weight was 81.1(16.6) kg with a mean weight gain of 8.3(7) 

kg. The largest single gain in weight was 23kg (82kg to 105kg) 

 

    Lung function 

Baseline line lung function was recorded for all patients prior to initiation of corticosteroids. 

Follow-up lung function was available for 42 patients at 6 months, 38 patients at 9 months, and 

only 20 at 12 months. Statistical analysis was only performed to 9 months given the less than 

50% of the cohort having lung function at 12 months. 

The mean (SD) FVC at baseline was 70.8(26.2) % predicted. Mean baseline DLCO was 14.0 ± 

5.2 % of predicted. Overall, the change in lung function was positive for the majority of patients 

but with significant individual variability. (Figure 1) 
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(Figure 1 A, B) Individual plots of FVC and % predicted FVC over time for all patients with pulmonary sarcoidosis 

initiated on treatment with systemic corticosteroids. 

 

Following initiation of systemic oral corticosteroids, all patients' mean (SD) FVC improved from 

2.35L to 2.55L at 3 months, to 2.68L at 6 months, and 2.69L at 9 months. 
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(Figure 2) Change in Forced Vital Capacity of patients initiating systemic corticosteroids. 

***P<0.001 compared to pre-treatment values 

Following initiation of systemic oral corticosteroids, the mean (SD) change in FVC per patient was 

+ 0.205(0.346) L with a coefficient of variation(cv) of 196% at 3 months; + 0.311(0.639) L, (cv) 

206% at 6 months and + 0.303(0.621) L, (cv) 205% at 9 months. 
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.Figure 3 A/B Change in Forced Vital Capacity (absolute Fig A) Percentage predicted (Fig B) from baseline to 3, 6 and 12 

months 

 

The mean (SD) change in percentage predicted FVC was 6.3(11.4) % at 3 months, 8.7(15.5)% at 

6 months, and 7.5(15.2)% at 9 months. 

 

 
The DLCO increased from baseline through to 6 months (figure 4). Baseline mean DLCO was 

57.6(24.85) % predicted. At three months, this had improved to 61.0(33.0) % and to 68.9(28.1)% 



14  

predicted. (p<0.001). Insufficient patients had documented DLCO at 9 months to conduct a 

meaningful repeated measure ANOVA. 
 

 
 
 
 
 
 
 
 

 

 Figure 4 Change in DCLO Percentage predicted from baseline to 3, 6 months. (Mean (SEM)) 
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Discussion 

In interpreting these findings, it is important to consider that a clinically meaningful improvement in FVC in 
patients with interstitial lung diseases, including sarcoidosis, is generally accepted to be an increase of at 
least 5% of the predicted value. Therefore, the observed changes in FVC in this study may reflect a clinically 
relevant response to corticosteroid therapy. 

This cohort of patients with pulmonary sarcoid showed a modest improvement in lung function with a mean 
improvement in a Forced Vital Capacity (FVC) of 205ml (mean change 6.3 ± 11.3%, p<0.001) at 3 months 
with significant variability in individual response. Improvement was seen to 9 months, suggesting that 
prolonging treatment to at least 6 months can result in Forced Vital Capacity (FVC) and DLCO improvement 
to 9 months. Individual patient responses are highly variable, and further research is needed to understand 
corticosteroid-related lung function improvement predictors.  

It is well-established that patients with early-stage pulmonary sarcoidosis (stage I–III), particularly those with 
active granulomatous inflammation and preserved lung architecture, are more likely to respond to 
corticosteroid therapy compared to those with stage IV disease, where fibrosis predominates and reversibility 
is limited. In our cohort, the majority of patients had radiologic findings consistent with stage II or III disease, 
with no confirmed cases of stage IV fibrotic sarcoidosis. These patients also demonstrated symptoms and 
pulmonary function impairment indicative of active inflammation, supporting the rationale for corticosteroid 
initiation. While this was a retrospective study and no management recommendations are made, these 
patient characteristics are important when considering the expected treatment response and help inform the 
clinical relevance of our findings. 

Our study showed similar results in a cohort done by Broos C et al 10. In this multicenter, prospective, 
observational study, conducted to assess the early treatment response to prednisone in newly treated 
pulmonary sarcoidosis patients, a cohort of 21 treatment-naïve individuals, predominantly diagnosed with 
Scadding stage II sarcoidosis10, underwent a 10-week prednisone regimen with a tapering dosage. Results 
demonstrated a significant improvement in Forced Vital Capacity (FVC), with a maximal mean increase of 
9.7% predicted within the initial 24 days, plateauing at this improvement by day 18, consistent with the other 
studies9.The major increase in FVC occurred during the first month of prednisone treatment. Additionally, in 
a sub- cohort, the lung's diffusing capacity for carbon monoxide (DLCO) showed a significant increase within 
the first month, though a slight decrease was observed between months 1 and 3.13 In our cohort, one–month 
spirometry was not readily available, and thus, early changes before month three were not identifiable. 

There is a significant lack of research on sarcoidosis patients in South Africa. There have been limited studies 
conducted to examine the complexities of sarcoidosis in this population. In addition, there is a paucity of data 
originating from Africa and other low-income settings, which limits our complete knowledge of the disease in 
these communities. This lack emphasizes the urgent need for further comprehensive research efforts 
focused on understanding the distinct symptoms and difficulties experienced by sarcoidosis patients in these 
situations. 

Few studies have been conducted on South African patients with sarcoidosis R Morar et al14 , Alwood et al15 
and Bentar et al 16, none of these trials specifically examined the effects of steroids on active pulmonary 
sarcoidosis. One of the consequences of steroid treatment seen in this particular cohort was significant 
weight gain. The majority of patients had significant weight gain, with a mean of 8 kg. The potential for 
diabetes, respiratory infection, and cardiovascular complications were not specifically studied in this group 
but are of concern, given the prolonged courses of steroids used in patients with sarcoidosis. 

In a recent publication, the SARCORT trial led by S. Dhooria et al 4, had Investigated the efficacy of high-
dose corticosteroid therapy (40 mg of prednisone) compared to a low-dose regimen (20 mg of prednisone) 
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in treating sarcoidosis. The mean improvement in FVC at 6 months was 6.3±1.5 
% predicted in high dose group (40 mg of prednisone), and 5.2±1.3 % predicted in low dose group (30 mg of 
prednisone). In our cohort, the mean improvement in FVC at 6 months was 8.7(15.5) %, which is similar to 
the high-dose group (40 mg of prednisone). In our cohort, no 
   formal regimen of steroids was used for all patients, and thus, it is difficult to be certain of the magnitude 
of the effect based on dosing. However, the improvements in lung function of around 5-6% is consistent with 
this study. 

 

Study limitations 
Our study was conducted at a specialized sarcoidosis management center and, although small, is one of the 
largest cohorts published from a low- middle-income country (LMIC). However, notable limitations exist, 
primarily related to the retrospective nature of the study and reliance on registry data. This design introduces 
inherent challenges, such as missing data and loss of follow-up. Oral corticosteroid dosing lacked 
standardization based on weight, and decision points were not consistently well-documented due to the 
absence of standardized recording for symptoms and side effects. Additionally, the study did not incorporate 
adherence measures to verify the consumption of prescribed doses, thus reflecting a pragmatic "real-world" 
scenario. 
 
 

Conclusion 
Among patients with sarcoidosis requiring immunosuppression therapy, oral prednisone improved FVC and 
DLCO, with most of the effect on FVC occurring within 3 months after initiation. Weight gain positively 
correlated with cumulative prednisone dose over 9 months. The optimal duration and dose of corticosteroids 
remain unclear. Side effects should be weighed up against an expected mean FVC improvement of only 6%. 
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o Objectives: Study aim 

o Methods: Design, participants, interventions, outcomes, analysis 

o Results: Start with sample description, present primary results 

o Conclusion: Based on findings; include recommendations 

No references in the abstract. 

2. Main Article Sections: 

o Introduction/Background (max 3 paragraphs) 

o Methods 

o Results 

o Discussion 

o Conclusion 

3. Within these sections, include (as applicable): 

o Objectives: Clear aim and hypothesis/research question 

o Design: E.g. prospective, randomised, controlled 

o Setting: E.g. primary/secondary care, number of sites 

o Participants: Include demographics, eligibility, and exclusion criteria 

o Interventions: Detail type, duration, administration 

o Outcome Measures: As defined in protocol 

 

Results Section 

• Begin with description of study population. 

• Include 95% confidence intervals, statistical significance, number needed to treat/harm. 

• Prefer absolute over relative risks. 

• Do not duplicate data in tables and text. 
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Discussion 

Structure your discussion clearly: 

• Principal findings 

• Study strengths and limitations 

• Comparison with other studies 

• Clinical and policy implications 

• Unanswered questions and future research directions 

Subheadings are not required. 

 

Conclusion 

This section may be the most read—make it clear and strong. 

• State primary conclusions and implications. 

• Stay within the bounds of your data. 

 

Illustrations / Images 

• Previously published illustrations must have copyright permission. 

• Number figures in Arabic numerals (e.g., Fig. 1). 

• Include legends for each figure, e.g., Fig. 1. Description (include abbreviations in full). 

• Submit high-resolution images in JPEG or PDF formats. 

• Label all axes in graphs clearly and avoid unnecessary decimal places. 

• Use arrows in clinical images/scans to highlight features. 

• Upload each figure separately as a ‘Supplementary file’ (not embedded in Word document). 

 

Tables 

• Keep tables simple and clear. 

• Large tables may be published as addenda upon request. 

• Embed tables in the manuscript Word file (not separately uploaded). 

• Use editable, cell-based tables (not tabs or text boxes). 

• Number tables (e.g., Table 1, Table 2) and refer to them in order in the text. 

• Title each table; use column headings with units. 
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Publication: Online vs Print 

Online: 

• The official version with widest reach. 

• Indexed in PubMed, SciELO, and academic libraries. 

• Full-text articles are published open access. 

• Include online links, images, data, or video. 

Print: 

• Not all articles will be selected. 

• Selection for print may differ in month from online publication. 

• Only abstracts of research articles appear in the printed edition. 
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