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Acute Adrenal Insufficiency Precipitated by the Discontinuation
of a Betamethasone and Dextrochlorpheniramine Combination:
The Diagnostic Utility of an Echocardiographic
Assessment of Systemic Vascular Resistance
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Abstract:

A 72-year-old woman with primary biliary cholangitis was admitted to our hospital with heart failure with
a preserved ejection fraction. An accidental right ventricular perforation that occurred during an endomyocar-
dial biopsy precipitated cardiogenic shock. Despite successful surgical treatment, she demonstrated progres-
sive hemodynamic deterioration, which was resistant to the administration of high-dose catecholamines. She
was diagnosed with acute adrenal insufficiency, which was attributed to the discontinuation of Celestamine®™
(betamethasone/dextrochlorpheniramine combination) just after the perforation. Prompt intravenous admini-
stration of hydrocortisone (150 mg/day) led to hemodynamic stabilization. The serial noninvasive assessment
of systemic vascular resistance using transthoracic echocardiography was instrumental in detecting acute ad-

renal insufficiency in this case.
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Introduction

Chronic glucocorticoid administration represents a widely-
prescribed therapy for several diseases in consideration of
both its anti-inflammatory and immunosuppressive activ-
ity (1). Almost 1% of the adult population have been ex-
posed to oral glucocorticoids (2). However, considering the
wide use of synthetic glucocorticoids, many patients could
potentially be at risk of developing adrenal insufficiency
particularly after the withdrawal of glucocorticoids (1). Ap-
proximately 6% of hospitalized patients may therefore have
glucocorticoid-induced adrenal insufficiency (3).

Celestamine® (TAKATA Pharmaceutical, Saitama, Japan)
is a steroid preparation containing betamethasone (one of

the most used synthetic glucocorticoids) and dextrochlor-
pheniramine maleate as its active ingredients, which is of-
tenly used for allergic diseases. However, an inadequate
awareness of the dose/drug information may lead to the in-
judicious (and often prolonged) administration of this medi-
cation.

The presence of unexplained catecholamine-refractory hy-
potension is a characteristic finding in patients with acute
adrenal insufficiency (4). In the diagnosis of acute adrenal
insufficiency, however, few reports have demonstrated the
utility of thransthoracic echocardiogrpahy, which is the fist-
line diagnostic tool for the noninvasive and early differentia-
tion of shock.

We herein report a case of acute adrenal insufficiency
triggered by the abrupt discontinuation of 2 Celestamine”
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Table. Laboratory Data on Admission.

Peripheral blood

White blood cells 6,600 /uL.
Red blood cells 285%10% /uL
Hemoglobin 9.0 g/dL
Hematocrit 292 %
Platelets 24.4x10* /uL
Neutrophil 54.7 %
Eosinophil 0.5 %
Monocyte 4.8 %
Lymphocyte 392 %
Blood coagulation
Actipated partial thromboplastin 29.5 sec
Prothrombin time-international normalized ratio 1.1
Prothrombin time % 81.7 %
D-dimer 0.9 pg/mL
Immunology
Anti-mitochondrial antibody %320
Anti-mitochondrial M2 antibody 240 U/L

Biochemistry

Sodium 136 mEq/L
Potassium 4.0 mEq/L
Chloride 99 mEq/L
Calcium 8.6 mg/dL
Urea nitrogen 15.1 mg/dL
Serum creatinine 0.69 mg/dL
Estimated glomerular filtration rate ~ 63.1 mL/min/1.73m?
Total protein 6.2 g/dL
Serum albumin 2.6 g/dL
Asparate aminotransferase 21 TU/L
Alanine aminotransferase 6 IU/L
Alkaline phosphate 381 IU/L
Creatine kinase 113 IU/L
Creatine kinase MB <4 IU/L
Lactate dehydrogenase 134 TU/L
Aldolase 6.1 IU/L
Total cholesterol 254 mg/dL
Triglycerides 217 mg/dL
Brain natriuretic peptide 251 pg/mL
Glucose 75 mg/dL
Hemoglobin Alc 53 %

tablets in a patient with a history of long-term (>13 years)
daily Celestamine® use. Furthermore, this case highlights the
importance of a serial echocardiographic assessment of sys-
temic vascular resistance to diagnose patients with a strong
index of clnical suspicion for this condition and to follow
the clinical course of such patients with acute adrenal insuf-
ficiency.

Case Report

A 72-year-old lean woman (body mass index 14.3 kg/m’)
with primary biliary cholangitis was admitted to our hospital
with general fatigue and dyspnea on effort. She had a his-
tory of a lumbar vertebral compression fracture secondary to
osteoporosis and heart failure due to tachycardia-induced
cardiomyopathy. Additionally, she reported a history of per-
sistent atrial fibrillation with a rapid ventricular response,
which had relapsed even after undergoing radiofrequency
catheter ablation. Paroxysmal atrial flutter and sinus brady-
cardia had been reported as well. She denied a family his-
tory of cardiac disease. Upon admission, her heart failure
symptoms were classified as New York Heart Association
Class III. Her daily medications included bisoprolol fu-
marate (5 mg), enalapril maleate (1.25 mg), rivaroxaban (10
mg), ursodeoxycholic acid (900 mg), and 2 tablets of Celes-
tamine” (combination of betamethasone 0.25 mg and dextro-
chlorpheniramine 5 mg). Physical examination revealed
marked sarcopenia. Her blood pressure was 90/42 mmHg
with a regular pulse rate of 60 beats/min. No cardiac mur-
mur or respiratory crackles were audible. Laboratory tests
indicated normocytic anemia. Her serum brain natriuretic
peptide level was elevated to 251 pg/mL. The serum level of

anti-mitochondrial antibody M2 was elevated to 240 U/mL
(Table). Chest radiography showed no cardiomegaly (car-
diothoracic ratio 47%) and no evidence of congestion or
pleural effusion. Her electrocardiogram showed a normal si-
nus rhythm with P-waves showing an extremely low voltage
and T-wave inversion in the precordial leads. Transthoracic
echocardiography showed mild generalized hypokinesis of
the left ventricle (ejection fraction 52%) concomitant with
bilateral atrial dilatation predominantly affecting the right
atrium. No left ventricular dilatation and/or hypertrophy or
pericardial effusion was observed. Transmitral Doppler in-
flow patterns showed pseudo-normalization (E/A ratio 1.02),
and mitral annulus velocity by tissue Doppler imaging sug-
gested impaired left ventricular relaxation (e’ 5.3 cm/s).
Coronary angiography showed intact coronary arteries. Right
heart catheterization after the treatment of heart failure
showed the mean pulmonary capillary wedge pressure to be
6 mmHg, the pulmonary artery pressure was 22/8 mmHg,
and the mean right atrial pressure was 6 mmHg. The cardiac
index measured using the calculated-Fick method was re-
duced to 1.73 L/min/m’. Based on the electrocardiographic
findings (multiple supraventricular arrhythmias, the coinci-
dence of tachy- and bradyarrhythmias, and extremely low
atrial deflections) and echocardiographic findings (bilateral
atrial dilatation with generalized mild hypokinesis of the left
ventricle with diastolic dysfunction), we suspected anti-
mitochondrial M2 antibody-associated cardiomyopathy with
possible atrial and ventricular involvements (5-7). An endo-
myocardial biopsy was then performed on the right-sided
ventricular septum. Unfortunately, accidental right ventricu-
lar perforation occurred during the biopsy procedure, and
the patient developed cardiogenic shock that was refractory
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Figure 1.

Clinical course of our patient after right ventricular perforation (1). It was difficult to

suspect acute adrenal insufficiency based on the serum electrolyte levels. POD: post-operative day

to pericardiocentesis. She underwent surgical closure using
percutaneous cardiopulmonary support. However, the devel-
opment of hemodynamic instability immediately after the
successful surgical closure of the perforation necessitated
transfer to the cardiac care unit along with the administra-
tion of 5 pg/kg/min of dobutamine. She was intubated, and
all medications were temporarily discontinued. Transthoracic
echocardiography performed postoperatively in the cardiac
care unit showed findings compatible with biventricular
Takotsubo cardiomyopathy, which led us to consider this
condition as the primary cause of hemodynamic instability.
A progressive reduction in her blood pressure and her daily
urine output was observed, although daily echocardiographic
assessment showed no deterioration and in fact, a rapid im-
provement in biventricular Takotsubo cardiomyopathy. The
patient’s fluid status did not indicate hypovolemia as evident
by central venous pressure consistently >12 mmHg. Echo-
cardiographic evaluation of the inferior caval vein also ex-
cluded hypovolemic shock, as shown by its diameter >18
mm, constantly. The serum electrolyte (sodium and potas-
sium) as well as calcium and lactate levels did not show sig-
nificant variations (Fig. 1). She did not show any high-grade
fever or other clinical findings indicating septic shock.
Based on the serial monitoring of the cardiac output by
daily transthoracic echocardiography, systemic vascular re-
sistance was calculated from the following formula: (Mean
arterial pressure - mean central venous pressure) / cardiac
output x 80 (dynes-sec-cm”), which indicated a progressive
reduction in vascular tone (Fig. 2). On day 3 after the perfo-
ration, her serum glucose levels were relatively low (77 mg/
dL) despite the prior initiation of intravenous hyperalimenta-
tion. Following a further reduction in the systemic vascular
resistance (740 dynes-sec-cm™) on day 3, we suspected acute

adrenal insufficiency, which was attributable to the discon-
tinuation of Celestamine®. We confirmed her history of
long-term (>13 years) use of 2 tablets of Celestamine® (dose
equivalent to 5 mg of prednisolone). Therefore, we decided
to treat her with the intravenous administration of hydrocor-
tisone (150 mg/day) for suspected acute adrenal insuffi-
ciency immediately after the submission of hormonal blood
test because of emergency status. Interestingly, hydrocorti-
sone treatment rapidly led to complete hemodynamic stabili-
zation and prompt normalization of the systemic vascular re-
sistance (Fig. 2). Pretreatment level of her serum adrenocor-
ticotropic hormone and cortisol were 167.9 pg/mL and 32.6
pg/dL, respectively, which were revealed after the initiation
of treatment. Her further clinical course was uneventful, and
the intravenous hydrocortisone dose was subsequently ta-
pered and eventually replaced with oral hydrocortisone (10
mg/day) prescribed as an outpatient.

Discussion

Celestamine” is a combination preparation containing be-
tamethasone (0.25 mg) and dextrochlorpheniramine (2 mg)
per tablet. Conventionally, it is prescribed to treat the acute
phase of any allergic inflammation, including urticaria, ec-
zema, dermatitis, drug eruptions, and/or allergic rhinitis (8).
Betamethasone is a synthetic long-acting glucocorticoid. The
glucocorticoid dose in Celestamine® is equivalent to 2.5 mg
of prednisolone per tablet. Thus, drug information alerts to
unthinking chronic administration to avoid iatrogenic Cush-
ing’s syndrome. Withdrawal from glucocorticoid therapy
(usually long-term) is a common cause of adrenal insuffi-
ciency (9). Thus, a dose reduction or complete discontinu-
ation of long-term Celestamine® can precipitate secondary
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Figure 2. Clinical course of our patient after right ventricular perforation (2). A progressive reduc-
tion in systemic vascular resistance, as well as features of catecholamine-refractory hypotension and
relative hypoglycemia served as indicators of suspected acute adrenal insufficiency. POD: post-oper-

ative day

acute adrenal insufficiency due to the suppression of the
hypothalamic-pituitary-adrenal axis. Thus, patients should be
carefully monitored, and the reactivation of the basic disease
also needs evaluation.

The accurate prevalence rates of adrenal insufficiency as-
sociated with glucocorticoid therapy are unknown; however,
approximately 6% of hospitalized patients may have
glucocorticoid-induced adrenal insufficiency (3), and pre-
sumably >30% of patients taking glucocorticoids are af-
fected (9). The glucocorticoid dose or the duration of treat-
ment that can affect adrenal function after glucocorticoid
withdrawal cannot be accurately predicted owing to vari-
ations between patients (9, 10). In the present case, Celesta-
mine” equivalent to a daily dose of 5 mg of prednisolone
had been administered for 213 years, which was sufficient to
inhibit the patient’s endogenous hypothalamic-pituitary-
adrenal axis.

The symptoms and signs of adrenal insufficiency are non-
specific; thus, the diagnosis is often delayed (9). Clinically,
patients present with fever, confusion, fluid
resuscitation- and catecholamine-refractory hypotension, hy-
poglycemia, hyponatremia/hyperkalemia, eosinophilia, and
metabolic lactic acidosis (4, 11-13). Serial observations of
these features following the triggered event are important to
suspect acute adrenal insufficiency. As was observed in this

nausea,

case without typical hyponatremia nor hyperkalemia, how-
ever, these findings may be masked or modified in an inten-
sive care setting secondary to daily fluid replacement meas-
ures, including intravenous hyperalimentation and the use of

several inotropic and vasoactive agents. In addition to the
typical features characterizing catecholamine-refractory hy-
potension and relative hypoglycemia that progressed despite
hyperalimentation, the serial noninvasive assessment of sys-
temic vascular resistance using transthoracic echocardiogra-
phy was instrumental in detecting acute adrenal insufficiency
in this patient (Fig. 2). The accurate estimation of the car-
diac output, right atrial pressure, and systemic vascular re-
sistance is crucial for primary differential diagnosis of car-
diogenic shock, hypovolemic shock, and shock related to
loss in systemic vascular resistance, including acute adrenal
insufficiency and anaphylactic shock. The noninvasive,
prompt, and serial assessment of all of these features can be
readily achieved using echocardiography; thus, it is funda-
mental tool in the setting of critical care for cardiologists.
These values can also be assessed via pulmonary artery
catheterization; however, critical care management via daily
bedside transthoracic echocardiography is a non-invasive ap-
proach that is considered to be better than the long-term in-
sertion of a pulmonary artery catheter (14).

A single test cannot accurately diagnose adrenal insuffi-
ciency in a patient requiring intensive care for critical
illness-related adrenal insufficiency (9, 13). Usually, clini-
cians use a random serum cortisol level of <10 pg/dL as a
reference (13), and a serum cortisol level of >25 ug/dL rules
out adrenal insufficiency. However, the safe and accurate
cut-off value still remains controversial (4). Notably, a se-
rum cortisol level within the normal range does not rule out
adrenal insufficiency in an acutely ill patient (4, 11-13) be-
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cause the corticotropic axis is highly activated in such pa-
tients. The serum cortisol levels are strongly associated with
illness severity and show the highest levels in patients with
the highest mortality (11). In the present case, although the
serum cortisol level was >25 ug/dL, the history of long-term
use of betamethasone and prompt hemodynamic stabilization
after corticosteroid administration strongly supported the di-
agnosis of acute adrenal insufficiency. Thus, a relatively
high cortisol value may indicate a critical situation as sup-
ported by the compensatory increase in adrenocorticotropic
hormone level. In patients with newly diagnosed (or sus-
pected) adrenal insufficiency, baseline blood samples should
be drawn immediately to measure cortisol and adrenocorti-
cotropic hormone levels before hydrocortisone administra-
tion. However, this is a critical condition; thus, a time-
consuming diagnostic workup should be avoided to ensure
prompt initiation of treatment even before diagnostic confir-
matory testing is completed (4, 11, 12). A diagnostic delay
may result in potentially fatal consequences following the
failure of physiological compensation to the invasive stress.
Critically ill patients with adrenal insufficiency should re-
ceive intravenous infusions of high-dose hydrocortisone (100
mg as a bolus dose followed by infusions of 100-200 mg
administered over 24 hours) (4, 11, 13).

On the basis of its brand name, it is difficult to deduce
that Celestamine” tablet contains a glucocorticoid dose
equivalent to 2.5 mg of prednisolone. This fact perhaps con-
tributes to the injudicious and often long-term prescription
of Celestamine”™ from non-specialists, particularly because it
is highly effective for allergic symptoms and therefore a
popular drug in clinical practice. Obtaining a thorough
medication history is important in patients undergoing sur-
gery or patients in emergency settings, particularly focusing
on the use of steroids (15). Unfortunately, we did not focus
on the medication history in our patient, particularly her his-
tory of long-term Celestamine®™ use. Thus, we did not in-
itially suspect acute adrenal insufficiency in this patient.

In conclusion, this case highlights the importance of
promptly identifying the potential risk of long-term Celesta-
mine”® use. In our view, this case report is considered to be
beneficial for clinicians in Japan by emphasizing the risks of
the injudicious use of Celestamine”.

The authors state that they have no Conflict of Interest (COI).
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