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OLGU SUNUMU CASE REPORT

Re-evaluation of the Role of Corticosteroids
in Extrapulmonary ARDS Following Peptic
Ulcer Perforation

Peptik Ulser Perforasyonunu Takiben Ekstra Pulmoner ARDS'de Kortikos-
teroidlerin Roliiniin Yeniden Degerlendirilmesi
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Abstract

Oz

It is a common belief among clinicians that
corticosteroid therapy is an etiologic factor in peptic
ulcer disease and its complications. However, this
belief is based largely on older studies, and many
clinicians avoid using these agents in such patients.
Nevertheless, complex clinical situations may arise in
which both indications for and concerns about
corticosteroid use coexist. Although corticosteroids
are  often  considered risky or relatively
contraindicated in patients with peptic ulcers, they
may be indicated in the treatment of acute respiratory
distress syndrome (ARDS). Here, we report a case of
extrapulmonary ARDS secondary to peptic ulcer
perforation that was successfully treated with
corticosteroids. The patient received
methylprednisolone at a dose of 1 mg/kg/day and
was successfully treated and discharged without
complications. Because of the widespread belief that
corticosteroid therapy is contraindicated in peptic
ulcer disease, few recent studies have addressed this
issue. This case may renew interest in the presumed
ulcerogenic effects of corticosteroids in peptic ulcer
disease and its complications, thereby encouraging
further research.
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Klinisyenler arasinda kortikosteroid tedavisinin peptik
Ulser hastaligi ve komplikasyonlarinda etiyolojik bir
faktér olduguna dair yaygin bir inanis vardir. Ancak
bu inanis eski calismalara dayanmaktadir ve bircok
klinisyen bu tiur hastalarda bu ajanlarn kullanmaktan
kacinmaktadir. Ote yandan, kullanimlan igin hem
endikasyonlarin  hem de kontrendikasyonlarin  bir
arada bulundugu karmagik klinik durumlar ortaya
cikabilir.  Steroidler peptik lserler icin kontrendike
olmasina ragmen, akut solunum sikintisi sendromu
(ARDS) igin endikedir. Burada, kortikosteroidler ile
basarl bir sekilde tedavi edilen peptik Ulser perforas-
yonuna bagh ekstrapulmoner ARDS olgusunu bildiri-
yoruz. Hasta, giinde 1 mg/kg dozunda metilprednizo-
lon aldi ve herhangi bir komplikasyon olmadan basa-
rli bir sekilde tedavi edilerek taburcu edildi. Kortikos-
teroid tedavisinin peptik Ulser hastaliginda kontrendi-
ke olduguna dair yaygin inanig nedeni ile, bu alanda
son zamanlarda ¢ok az ¢alisma yapilmistr. Bu olgu,
steroidlerin  peptik Ulser ve komplikasyonlarindaki
Ulserojenik etkilerine olan ilgiyi artirabilir ve yeni
arastirmalari tesvik edebilir.
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Synthetic corticosteroids, such as methylprednisolone and
hydrocortisone, exert their clinical effects by mimicking
the actions of natural glucocorticoids. Glucocorticoids
are potent anti-inflammatory agents that primarily act by
binding to cytoplasmic glucocorticoid receptors (1).

Steroids reduce gastric mucus and bicarbonate secretion,
thereby weakening gastric mucosal defenses. In addition,
steroids disrupt angiogenesis and epithelial repair mech-
anisms in experimental ulcers (2,3). As a result of these
effects, the gastric mucosa may become more sensitive to
gastric acid and more prone to peptic ulcer-related com-
plications. For these reasons, the administration of steroid
therapy in patients with peptic ulcers and related compli-
cations remains a controversial and concerning issue for
clinicians.

Acute respiratory distress syndrome (ARDS) is character-
ized by hypoxic respiratory failure associated with dysreg-
ulated inflammation (4). Because of their anti-
inflammatory effects, steroids are recommended in the
early stage of ARDS treatment. Peritonitis following peptic
ulcer perforation is an abnormal inflammatory response
driven by cytokines such as tumor necrosis factor (TNF),
interleukin-1, and interferon (5). This inflammatory re-
sponse may also lead to the development of extrapulmo-
nary ARDS (6).

To our knowledge, no data are available on steroid ad-
ministration for complications following peptic ulcer per-
foration in clinical situations where both indications and
contraindications coexist. In this case, we present the
administration of steroids in a patient who developed
extrapulmonary ARDS secondary to peptic ulcer perfora-
tion, despite the potential concerns associated with ster-
oid use in peptic ulcer disease. Written informed consent
was obtained from the patient.

CASE

A 27-year-old male patient presented to the emergency
department with abdominal pain of three days’ duration.
He had no comorbidities or history of medication use. He
reported intermittent cramping pain in the upper-middle
abdominal region. On physical examination, diffuse ab-
dominal guarding was noted. His vital signs were as fol-
lows: SpO, was 88% on room air, heart rate was 122
bpm, and blood pressure was 140/82 mmHg. Laboratory
findings included a leukocyte count of 25 x 103/uL,
hemoglobin of 12.2 g/dL, platelet count of 293 x
103/uL, creatinine of 1.45 mg/dL, alanine aminotrans-
ferase (ALT) of 15 U/L, aspartate aminotransferase (AST)
of 30 U/L, C-reactive protein (CRP) of 498 mg/L, and an
INR of 1.74. Arterial blood gas analysis showed a pH of
7.21, PCO; of 58.8 mmHg, PO, of 38 mmHg, and
lactate level of 4.1 mmol/L. The PaO,/FiO, ratio was
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190, indicating moderate ARDS. Upright abdominal
radiography, posteroanterior chest radiography (PA-CXR),
and abdominal/thoracic computed tomography (CT)
were performed. Upright abdominal radiography showed
free air under both diaphragms. Abdominal CT demon-
strated diffuse free fluid and free intraperitoneal air. Tho-

racic CT showed patchy, predominantly consolidated
peribronchovascular areas and widespread acinar infil-
trates in both lungs, more prominent in the right upper
lobe (Figure 1).

Figure 1: Abdominal and thoracic CT images of the patient on admission
to the emergency department

The patient was taken to surgery with a diagnosis of acute
abdomen due to free perforation. A 0.8 X 0.5 cm perfo-
rated area was observed on the anterior surface of the
stomach, and modified Graham omentopexy was per-
formed. The patient was orotracheally intubated for hy-
poxic respiratory failure and transferred to the intensive
care unit (ICU). After admission to the ICU, antibiotic
therapy (meropenem 1 g IV three times daily), sedation
(midazolam 5 mg/h V), proton pump inhibitor therapy
(lansoprazole 40 mg/day IV), and fluid resuscitation were
initiated. The patient had severe ARDS, with a PO, of 80
mmHg despite receiving 100% FiO,, and lung-protective
ventilation was started.

On postoperative day 1, PA-CXR showed diffuse bilateral
opacification (Figure 2). Despite lung-protective ventila-
tion, the patient remained in severe ARDS; therefore, he
was placed in the prone position for 16 hours, and
methylprednisolone 1 mg/kg/day IV was added to the
treatment. After 72 hours of follow-up, with a FiO, of
60% and a PO, of 112 mmHg, the patient no longer
required prone positioning, and ventilation was changed
from a lung-protective strategy to a conventional strategy.
Daily PA-CXRs were obtained (Figure 2).

By day 7 in the ICU, the patient was extubated and
switched to high-flow nasal oxygen (HFNO) support. On
day 12, he was transferred from the ICU to the general
ward. Methylprednisolone therapy at 1 mg/kg/day was
continued for 10 days. After follow-up in the ward, the
patient was discharged in good condition.
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Figure 2: Daily PA chest radiographs obtained during ICU follow-up

DISCUSSION

The histologic features of early-stage ARDS include inter-
stitial and alveolar edema, infiltration of neutrophils,
macrophages, and red blood cells into the alveolar spac-
es, and injury to the alveolar epithelium and endothelium
(7). In ARDS, alveolar macrophages release proinflam-
matory cytokines, including neutrophil chemoattractants,
which trigger the activation and migration of neutrophils
into the interstitial and alveolar spaces. These activated
neutrophils release proinflammatory molecules that main-
tain and amplify the inflammatory response (8). In perito-
nitis secondary to peptic ulcer perforation, dysregulated
release of inflammatory cytokines may lead to extrap-
ulmonary ARDS (5). In patients with peptic ulcer perfora-
tion, sepsis may be the underlying cause of extrapulmo-
nary ARDS and is the most common etiology of extrap-
ulmonary ARDS (9). Our patient developed extrapulmo-
nary ARDS secondary to delayed peptic ulcer perforation.

Steroids are potent anti-inflammatory agents that primari-
ly act by binding to cytoplasmic glucocorticoid receptors
and modulating fibrotic pathways by inhibiting fibroblast
proliferation and decreasing collagen accumulation
(10,11). Because of these effects, steroid therapy is rec-
ommended in the early phase of ARDS (12). Although
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steroids are thought to play a role in the etiology of pep-
tic ulcers, early low-dose steroids are recommended as
an adjunct to ARDS treatment alongside other therapies
such as lung-protective ventilation, prone positioning,
and surgical source control in cases of abdominal sepsis,
because of their synergistic effect on treatment (13). In
ARDS, low-dose steroids have been associated with better
outcomes than high-dose steroids in terms of mortality,
infection, and ventilator-free days (14). It has been re-
ported that steroid therapy is effective when given within
14 days after ARDS diagnosis and continued for more
than 7 days (15). In our patient, steroid therapy was start-
ed on the first day of ARDS and continued for 10 days.

Peptic ulcer disease results from mucosal damage caused
by hydrochloric acid (HCI) and pepsin, most commonly in
the stomach and duodenum, although it may occur in
any part of the digestive system. In peptic ulcer disease,
mortality occurs secondary to major ulcer complications,
such as bleeding, perforation, and obstruction. The use of
nonsteroidal anti-inflammatory drugs (NSAIDs) and Heli-
cobacter pylori infection are the most important risk fac-
tors for peptic ulcer disease (16). The effect of cortico-
steroids on the development of peptic ulcers is a long-
standing concept, based mainly on evidence from exper-
imental and pharmacologic studies, and is still widely
accepted by clinicians. A study conducted in the Czech
Republic showed that 82% of physicians believed that
steroids are ulcerogenic (17). Although experimental
studies suggest that steroids may cause ulcers by impair-
ing gastric mucus and bicarbonate secretion, the actual
incidence of steroid-induced ulcers in clinical practice is
relatively low. Studies suggesting that steroids are ulcer-
ogenic are relatively old. The last large analysis was con-
ducted in 1994, and no extensive studies have been
undertaken since then. Because of the widely accepted
belief among clinicians that steroids are ulcerogenic, new
studies in this field remain limited (18,19). In our clinic,
there was also concern about using steroids in patients
with peptic ulcer disease and its complications. In our
case, competing indications were present, a risk-benefit
assessment was performed, and low-dose steroid therapy
(1 mg/kg/day) was administered. No complications were
observed.

CONCLUSION

This case does not allow definitive conclusions regarding
corticosteroid use in patients with peptic ulcer disease
and related complications. However, it suggests that in
carefully selected patients with competing indications,
corticosteroid therapy may be considered after individual-
ized risk-benefit assessment. Further studies are needed to
clarity the safety and efficacy of corticosteroid therapy in
this clinical context.
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