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Abstract

Background: Acute interstitial pneumonia (AIP), also known as 
Hamman-Rich syndrome, is a rapidly progressive interstitial lung 
disease. In addition to being challenging to diagnose, AIP is also dif-
ficult to treat. The mortality rate of AIP is greater than 70% due to the 
disease’s rapid progression. Furthermore, survivors are likely to de-
velop chronic interstitial lung disease as a sequela. Treatment primar-
ily focuses on supportive care, which consists of oxygenation through 
mechanical ventilation, administration of broad-spectrum antibiotics, 
and the use of corticosteroids. Although the use of steroids as empiric 
treatment is controversial and results on its mortality benefit are vari-
able, some studies have shown high-dose pulse steroid therapy to be 
associated with better health outcomes. This review aimed to evalu-
ate cases of AIP to better understand the role of corticosteroids in the 
management plan of these cases.

Methods: A systematic review was conducted using the Preferred 
Reporting Items for Systematic reviews and Meta-Analyses (PRIS-
MA) 2020 guidelines. Outcomes of interest included patient age, sex, 
autoimmune condition, corticosteroid use, survival or expiration of 
patients, and time from hospitalization to expiration.

Results: Initial querying of the five databases yielded 376 articles. 
Following a thorough review, only 30 articles remained, comprising 
42 patient cases. Of these cases, 62% of the patients survived, 36% 
expired, and 2% were unknown. The average stay from hospitaliza-
tion to death was 20.2 days, and corticosteroid pulse doses were used 
as a first- or second-line treatment in 31% of patients.

Conclusion: The limitations of the evidence used in this study high-

light the need for a greater output of higher-level evidence in the form 
of controlled trials and retrospective studies to help further elucidate 
the proper role and dosage of corticosteroids in the management plan of 
AIP with the ultimate goal of enhancing clinical decision-making and 
patient care. The findings of this systematic review, primarily based 
on observational data from case reports, highlight the critical need for 
treatment guidelines for this condition. The compilations of these cases 
also illustrated the diverse strategies employed by clinicians globally 
to save patients afflicted by this condition. While specific recommen-
dations cannot be made based solely on these results, we anticipate 
that this comprehensive overview of varied clinical approaches from 
around the world will serve as a valuable resource for healthcare pro-
viders navigating the complexities of managing this condition.
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Introduction

Acute interstitial pneumonia (AIP), also called Hamman-Rich 
syndrome, is a rapidly progressive interstitial lung disease with 
a mortality rate greater than 70%. The American Thoracic So-
ciety/European Respiratory Society classifies AIP as an idio-
pathic interstitial pneumonia [1]. In 1935, Louis Hamman and 
Arnold Rich first described this disease in a case report of four 
patients with rapidly developing fibrosis of the lungs that was 
characterized by the following: acute onset with severe hypoxia 
or respiratory failure, bilateral lung infiltrates on radiographic 
image, the absence of an identifiable trigger or predisposing 
condition, and diffuse alveolar damage (DAD) on histology 
[2]. Though the precise origin of a pulmonary insult remains 
elusive, the progression of the disease involves distinct stages: 
acute exudative, organizing proliferative, and fibrotic/healed 
[3, 4]. Complications associated with AIP include respiratory 
failure and acute respiratory distress syndrome (ARDS) [5].

Patients who develop AIP are typically around 55 years 
old without preexisting lung disease. Those affected present 
with a viral-like prodromal illness lasting 7 - 14 days before 
seeking medical attention [5]. Symptoms of AIP encompass 
dyspnea, cough, and fever, with notable physical exam find-
ings including hypoxia, tachypnea, and widespread crackles 
on lung auscultation [5]. Given the non-specific presentation, 
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a thorough clinical workup is necessary to rule out causes of 
pulmonary edema, screen for autoimmune and connective tis-
sue diseases, and investigate microbiological causes that may 
lead to ARDS [5]. AIP is a diagnosis of exclusion, as clinical 
evaluation typically reveals the characteristic chest X-ray pat-
tern of ARDS, marked by bilateral diffuse airspace opacities 
[5]. High-resolution computed tomography (HRCT) will re-
veal bilateral, symmetric lung infiltrates. Other findings may 
include ground-glass opacities and a restrictive pattern on pul-
monary function testing [1]. Bronchoalveolar lavage (BAL) 
can aid in differentiating AIP from other pneumonias. BAL 
will reveal neutrophilia with atypical type II pneumocytes and 
hyaline membranes [5]. However, the final diagnosis of AIP is 
confirmed by histology findings of DAD on lung biopsy [6].

In addition to being challenging to diagnose, AIP is also 
difficult to treat [6, 7]. Treatment primarily focuses on sup-
portive care, which consists of oxygenation through mechani-
cal ventilation, administration of broad-spectrum antibiotics, 
and the use of corticosteroids. Although the use of steroids as 
empiric treatment is controversial and results on their mortal-
ity benefit are variable, data regarding their efficacy remain 
scarce, leaving clinicians with limited evidence to guide their 
use. Some studies have shown high-dose pulse steroid therapy 
to be associated with better health outcomes [8]. Nonetheless, 
opinions on the efficacy of steroids in AIP treatment are di-
vided, contributing to the ongoing debate surrounding their 
use in clinical practice. The objective of this systematic re-
view was to assess the role of steroid usage in the treatment of 
AIP through an analysis of case reports, case series, and case-
control studies to gain deeper insights into their implication in 
managing this condition.

Materials and Methods

A systematic review was conducted using the Preferred Re-
porting Items for Systematic reviews and Meta-Analyses 
(PRISMA) 2020 guidelines.

Inclusion and exclusion criteria

Studies that consisted of primary clinical data on the use of 
corticosteroids in the management of AIP were analyzed. Case 
reports, case series, and case-control studies were included in 
the inclusion criterion. Outcomes of interest included patient 
sex, age, autoimmune condition, corticosteroid use, survival 
or expiration of patients, and time from hospitalization to ex-
piration.

Only adult patients diagnosed with AIP and who were ad-
ministered corticosteroid therapy, regardless of age, comorbid 
conditions, or organ dysfunction were included. The inclusion 
of patients with comorbidities, such as autoimmune conditions 
and diabetes, is detailed in the “Results” section. Due to lim-
ited data available, articles published more than 10 years ago 
were included for analysis in this review.

Articles were excluded from analysis if they did not contain 
AIP diagnosis, corticosteroid treatment, or a specific outcome of 

interest, as well as cases in which AIP was drug-induced. Arti-
cles were not excluded based on nation of origin. Articles were 
excluded if they were not in English or if they contained infec-
tious or chronic causes of interstitial pneumonia. Studies were 
not differentiated based on the dose of corticosteroids used. Ar-
ticles without full text available, studies still in progress without 
any reported data or animal studies were also excluded.

Information sources and search strategy

This systematic review utilized five medical databases to 
search for articles on the use of corticosteroid treatment in 
patients with AIP. These databases include PubMed, Embase, 
Scopus, Web of Science, and the Cochrane Library. Search 
terms utilized were: (“acute interstitial pneumonia” OR “In-
terstitial Pneumonia, Acute” OR “Acute Interstitial Pneumo-
nitis”) OR (“Hamman Rich Syndrome” OR “Hamman-Rich 
Disease”) AND (“steroids” OR “glucocorticoids” OR “cor-
ticosteroids” OR “Corticoids” OR “Corticoid” OR “Gluco-
corticoid”). The initial article search was conducted by CV 
on January 21, 2024. Additionally, a gray literature search 
was performed to identify any unpublished studies, confer-
ence abstracts, and government reports relevant to this topic. 
However, this search did not yield any additional studies that 
met the inclusion criteria.

Duplicate studies were identified and resolved utilizing 
Rayyan.ai online software. Following the identification of du-
plicate articles, two reviewers (CV and NA) manually sorted 
through the retrieved articles to ensure that no further dupli-
cates existed.

Study selection

Once duplicates were identified and sorted through, title and 
abstract analysis were conducted for inclusion. Following title 
and abstract analysis, a full-text appraisal was completed by 
two trained reviewers (CV and NA). In the event of debate 
over the inclusion of a study, a third reviewer was brought in 
to break ties. Studies determined to be eligible for data analysis 
were subjected to data extraction.

Data collection and analysis

Full-text appraisal was performed through an initial critical 
appraisal, followed by data extraction. Extracted data were ex-
amined for relevance, significance, and generalizability. The 
primary measure extracted by the reviewers was the outcome 
of patients diagnosed with AIP treated with corticosteroids. 
Articles were then subjected to critique of design (Fig. 1) [9].

Certainty of evidence and risk of bias assessment

Included articles were subjected to scoring for the certainty 
of evidence using Grading of Recommendations Assessment, 
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Development, and Evaluation (GRADE) criteria by two re-
viewers (AS and AC) [10]. Articles were then assessed for bias 
based on their respective study design.

The methodological quality of the studies was evaluated 
utilizing a modified version of the Newcastle-Ottawa Scale 
(NOS), tailored for case series, case reports, and case-control 
studies, as devised by Murad et al [11]. The trained reviewers 
employed an identical procedure to reach a consensus on the 
methodological quality, also termed as risk of bias, of the stud-
ies, mirroring the approach utilized for the GRADE quality of 
evidence assessment. The summarized results can be found in 
Table 1 [2, 6, 7, 12-38].

Institutional Review Board approval

This study is a systematic review of published case reports and 
case series and does not involve human subjects directly; there-

fore, Institutional Review Board (IRB) approval was not re-
quired.

Ethical compliance with human/animal study

Ethical compliance was not applicable, as this study does not 
involve human or animal subjects.

Results

Querying of the four databases yielded 376 articles. Detec-
tion of duplicates via Rayyan.ai’s automatic function and 
subsequent removal yielded 281 original articles. Following 
duplicates, articles were then subjected to abstract and title ap-
praisal. Out of the 281 articles, only 35 remained. Full-text 
appraisal was then conducted on the 35 articles with 30 satisfy-

Figure 1. Article selection flow sheet per Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) 2020 
guidelines [9].
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ing inclusion criteria. Patient data were then extracted from the 
included articles and analyzed (Table 2).

Full-text articles excluded from analysis

Of the articles subjected to full-text appraisal, five were ex-
cluded from the final analysis. Three of the articles were of the 
wrong publication type [39-41]. This meant that the articles 
were not case-control studies, case series, or case reports. Two 
articles were also removed as they were written in a language 
different from English [42, 43].

Results of quality of evidence rating and risk of bias as-
sessment

Regarding GRADE scoring, all studies were rated as low and 
very low evidence quality, primarily due to their status as case 
reports, case series, or case-control studies.

Regarding methodological quality for risk of bias, most 
studies answered “yes” to all questions. Summarized results 
can be found in Supplementary Material 1 (jocmr.elmerjour-
nals.com). However, not all studies satisfied all the assess-
ments of bias and are listed as follows. Fleishman et al and 
Quintero et al both did not report follow-up [13, 25].

Overview of outcomes

Of the included articles, a total of 42 patient cases were identi-
fied, spanning 1958 to 2023 (n = 42). Twenty patients were 
reported to be female (47.6%), 19 were male (45.2%), and 
three (7.1%) had unknown gender. Patient ages ranged from 
20 to 78 years old. The average age was 51 years old (me-
dian: 52). Four patients had a history of autoimmune disease 
(polymyalgia rheumatica, psoriasis, and Sjogren) (9.52%) and 
another four patients had diabetes mellitus (9.52%). Twenty-
six patients survived (62%) and 15 expired (36%) which repre-
sented a mortality rate of 33,000 per 100,000 individuals. One 
patient (2%) was transferred to a different facility and the final 
outcome was not reported. Patients who expired had a mean of 
20.2 days from hospitalization to death.

Pulse dose steroid

Of the 13 cases in which pulse dose steroid (methylprednisolone 1 
g daily) was used, nine cases [6, 18-21, 26, 28, 29] reported using 
it as first-line treatment, out of which five patients survived, while 
four expired. On the other hand, four cases [2, 15, 22, 33] reported 
using pulse dose steroid as second-line treatment which resulted 
in the survival of three patients with one expiring (Table 3).

Additional immunosuppressive therapy

A total of eight cases were reported using cyclophosphamide, 

cyclosporine, and mycophenolate, either alone or in combina-
tion, as additional immunosuppressive therapy [15, 30, 32, 33, 
35]. Temmesfeld-Wollbruck et al reported three cases in which 
cyclophosphamide was used, and all of them resulted in fa-
tal outcomes [30]. Villafuerte et al reported using a combina-
tion of cyclophosphamide and cyclosporine, also resulting in 
the expiration of the patient [32]. Two cases were reported in 
which mycophenolate was used and both resulted in patient 
survival (Table 4) [33, 35].

Discussion

We present the most recent systematic review of case reports 
on this topic; however, as of May 2024, there is still no con-
sensus on the role of corticosteroids in the treatment of AIP.

Reviewal of results and implications

To understand whether steroids can reduce the mortality rate 
of AIP, 42 patient cases were reviewed dating from 1958 to 
2023, with a mix of genders and ages. Notably, 26 patients sur-
vived (62%) while 15 expired (36%), resulting in a mortality 
rate of 33,000 per 100,000 individuals. It is important to note 
that the gender distribution was balanced with 47.6% female 
patients and 45.2% male patients. Comorbidities were present 
in a few of the patients, namely 9.52% with autoimmune dis-
eases and 9.52% with diabetes mellitus. Methylprednisolone 
used as first- or second-line treatment did not show much of a 
difference in terms of outcome as both groups had higher rates 
of survival. Additional immunosuppressive therapy did show a 
markable difference favoring mycophenolate over cyclophos-
phamide.

Common adverse effects of corticosteroid therapy, such 
as hyperglycemia, increased infection risk, hypertension, psy-
chosis, and osteoporosis, were not consistently reported in the 
included cases. However, clinicians should be vigilant regard-
ing these potential complications, particularly in patients with 
preexisting diabetes or immunosuppression.

Treatment modalities differed between patients includ-
ing the use of different corticosteroids (methylprednisolone, 
prednisone, prednisolone, hydrocortisone, dexamethasone, 
corticotropin, and cortisone), time courses of treatment, ad-
ditional treatments used (cyclophosphamide, mycophenolate, 
cyclophosphamide + cyclosporine, and no additional treat-
ment), and points in disease course where treatment was initi-
ated. For instance, in the case series included by Bonaccorsi et 
al in 2003, patients were given methylprednisolone at different 
times in their disease course, with the patient who survived 
getting treatment earliest in the disease course [35]. Many of 
the studies did not include the dosage or type of corticosteroid 
used, creating further ambiguity regarding the effectiveness of 
a certain dose or type of corticosteroid for the treatment of AIP. 
The patient in the study by Horn et al in 2018 had a do-not-
resuscitate (DNR) order, which may have affected the chances 
of survival [37]. This may also be true for other studies that 
had a higher risk of bias and may not have reported whether 
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the patient was DNR.
In addition, the patients included in this study had vary-

ing medical histories, including patients with and without pri-
or lung disease, heart disease, metabolic conditions, diabetes 
mellitus, and autoimmune conditions; however, the data were 
insufficient to establish a correlation between these condi-
tions and steroid therapy outcomes. Some of the patients were 
smokers while others were nonsmokers, introducing another 
confounding variable. There was also a significant age range 
among the patients, spanning from 20 to 78. The effectiveness 
of corticosteroids as treatment may be affected by these fac-
tors. For example, in the study by Quefatieh et al in 2003, the 
patients were aged 20 - 78 and the patient aged 78 was the 
patient who expired [34].

Based on the synthesized data from this review, we pro-
pose a decision-making flowchart to assist clinicians in man-
aging AIP with corticosteroids (Fig. 2). This flowchart presents 
a simplified treatment algorithm in the absence of standardized 
guidelines and is designed to assist in clinical decision-making.

Limitations

This study was not without limitations. The limited sample 
size of the study, coupled with the variability in steroid types, 
doses, and durations of administration among the 42 patients, 
complicates the interpretation of the results. When analyz-
ing the included studies using GRADE and NOS, all studies 
had very low quality of evidence. A majority of the studies 

included were case reports or case series, which lacked control 
groups for comparative analysis. The sole case-control study 
conducted by Quefatieh et al in 2003 did not compare the use 
of corticosteroids to other treatment modalities. Instead, it 
compared AIP to ARDS, and therefore, lacked a control rel-
evant to the research question [34]. In addition to the low qual-
ity of evidence, the study publications spanned from 1957 to 
2023, a period during which medical practices have changed 
significantly, potentially affecting treatment outcomes.

Conclusion

The analysis of the data revealed significant challenges in 
drawing definitive conclusions regarding the impact of how 
different doses of steroids affect AIP mortality rates. While 
this review provides valuable insights, the variability in the 
data and the small sample size highlight the need for further 
research to understand the role of steroids in the management 
of AIP. Additional studies with larger patient populations are 
warranted to establish a clearer understanding of the effective-
ness of steroids in treating AIP.

Future considerations

Future research should further delineate the role of corticos-
teroids in AIP management, particularly with respect to dose, 
duration, and timing of initiation. Studies should also investi-

Figure 2. Proposed clinical decision-making pathway for management of acute interstitial pneumonia (AIP).
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gate the impact of comorbid conditions, such as autoimmune 
diseases, diabetes mellitus, chronic kidney disease, and cardio-
vascular disease, on corticosteroid efficacy and patient prog-
nosis. Stratifying patients based on these factors could help 
to identify subgroups that may benefit from specific treatment 
protocols or closer monitoring. In addition, research is needed 
to evaluate the efficacy and safety of additional immunosup-
pressive agents, such as mycophenolate, and to determine the 
optimal timing and dosing of these therapies.

The proposed decision-making flowchart (Fig. 2) offers an 
interim framework to aid clinicians in standardizing treatment 
decisions for AIP until formal guidelines are developed. Future 
studies should validate this approach and explore its applica-
bility in diverse clinical settings.

Supplementary Material

Suppl 1. Risk of bias for included studies.
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