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Riassunto
L’insufficienza surrenalica centrale è 
rara e difficile da diagnosticare nei pa-
zienti cirrotici fragili, poiché i sintomi si 
sovrappongono a quelli delle infezio-
ni e delle alterazioni metaboliche. Un 
uomo di 70 anni con cirrosi Child-Pu-
gh C10 e carcinoma epatocellulare 
multicentrico (stadio BCLC D) si è pre-
sentato con ipotermia persistente (32 
°C) e delirium ipoattivo progressivo 
nonostante una terapia antibiotica ad 
ampio spettro per una polmonite ba-
sale sinistra. I livelli di cortisolo erano 
bassi, con ACTH inappropriatamente 
basso; la TC cerebrale non mostra-
va anomalie. La somministrazione di 
prednisone a basso dosaggio (10 mg/
die) ha portato a una rapida norma-
lizzazione della temperatura e a un 
marcato miglioramento neurologico 
entro 36 ore. L’ipotermia refrattaria 

può rappresentare un indicatore clini-
co sottostimato di insufficienza surre-
nalica nella cirrosi. La risposta clinica 
ai glucocorticoidi può essere decisiva 
ai fini diagnostici.

Introduction
Central adrenal insufficiency (CAI) is 
characterized by inadequate cortisol 
secretion due to impaired hypotha-
lamic–pituitary stimulation, with pre-
served mineralocorticoid function. 
In cirrhotic patients, diagnosis is chal-
lenging because symptoms overlap 
with infection, hepatic encephalop-
athy, metabolic disturbances, and 
terminal oncological progression. 
Furthermore, total cortisol levels are 
difficult to interpret due to reduced 
binding proteins. Persistent hypo-
thermia and hypoactive delirium un-
responsive to treatment should raise 
suspicion of clinically relevant CAI. 

Case presentation
A 70-year-old institutionalized man 
with advanced alcohol-related and 
NASH-associated cirrhosis (Child-
Pugh C10, MELD-Na 12), multicen-
tric hepatocellular carcinoma (BCLC 
stage D), type 2 diabetes mellitus 
(insulin-treated), untreated hypothy-
roidism, post-traumatic epilepsy with 
moderate major neurocognitive dis-
order (Glasgow Coma Scale, GCS, 
baseline 14), and severe sarcopenia 
was admitted for progressive asthe-
nia. Functional dependence was high.
Since 2023, each episode of urinary 
tract infection had been associated 
with hypothermia (33–34 °C), repre-
senting a recurring clinical pattern. 
On admission, the patient was drowsy, 
confused, GCS fluctuating between 
12 (prevalent) and 13. Blood pressure 
was 134/77mmHg, HR 58bpm, SatO2 
93%, Core temperature was 32 °C. 
He was markedly asthenic and appar-
ently malnourished. Initial laboratory 
tests showed anemia, leukopenia, 
thrombocytopenia, hypoalbuminemia 
(albumin 32 g/L), and mildly elevated 

C-reactive protein; electrolytes were 
within normal range. No urinary in-
fection was documented.
Initial differential diagnoses included 
infection-related delirium, hepatic en-
cephalopathy, endocrine dysfunction, 
and acute neurological events.

Clinical course and diagnostic rea-
soning
Profound hypothermia, more severe 
than in previous episodes and resist-
ant to passive rewarming, was the 
most striking feature. Neurological 
status deteriorated during the first 
week, with rapid development of hy-
poactive delirium (GCS 6–11).
CRP increased significantly (112 mg/L), 
and clinical and radiological findings 
were consistent with left basal pneu-
monia. Broad-spectrum antimicrobial 
therapy with piperacillin/tazobactam 
and respiratory support were initiated.
Despite antimicrobial treatment and 
resolution of inflammatory markers, 
hypothermia persisted around 32 °C 
and mental status failed to improve. 
This dissociation between inflammato-
ry response and persistent neurovege-
tative dysfunction prompted reconsid-
eration of non-infectious causes.
Brain CT excluded hemorrhage, is-
chemia, or mass lesions. Thyroid func-
tion showed subclinical hypothyroid-
ism without features of myxedema 
coma. No hypoglycemia, severe hy-
perammonemia, or major electrolyte 
disturbances (although a transient 
episode of hypernatremia) were ob-
served during hospitalization.

Given the refractory presentation, hy-
pothalamic–pituitary–adrenal (HPA) 
axis dysfunction was investigated. Ba-
sal serum cortisol was markedly low 
(89 nmol/L), with inappropriately low 
ACTH (3 pmol/L). No clinical signs of 
primary adrenal failure were present.
Pituitary MRI was considered but de-
ferred due to severe frailty, limited 
short-term prognosis, and unfavora-
ble risk–benefit ratio.
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Treatment and outcome
Low-dose prednisone (10 mg/day) was 
initiated. Clinical response was rapid 
and marked: within 36 hours, core 
temperature normalized and mental 
status improved significantly (GCS 
14), with stabilization of GCS at 14 
and recovery of alertness. This tempo-
ral relationship strongly supported CAI 
as the determinant factor underlying 

the clinical collapse, beyond infectious 
or metabolic contributors.

Discussion
In cirrhotic patients, adrenal insuf-
ficiency is increasingly recognized, 
although prevalence estimates vary 
widely. In advanced cirrhosis, inter-
preting total serum cortisol is chal-
lenging: approximately 90% of 

circulating cortisol is bound to Corti-
costeroid-Binding Globulin (CBG) and 
albumin. Altered cortisol-binding pro-
teins complicate interpretation of total 
cortisol values, making integration of 
biochemical data with clinical context 
essential. In patients with Child-Pugh 
C cirrhosis, hepatic synthesis of these 
proteins is severely impaired, leading 
to low total cortisol levels. However, in 
our patient, the diagnosis of CAI was 
confirmed not merely by low cortisol 
but by the inappropriately low ACTH 
during a state of severe clinical stress 
(hypothermia and pneumonia), which 
was highly suggestive of a failure of 
the central feedback mechanism. 
In this patient, pneumonia plausibly 
explained inflammatory markers and 
contributed to delirium but could not 
account for persistent severe hypo-
thermia and lack of neurological im-
provement despite adequate therapy. 
The overlapping pneumonia acted as 
a definitive stressor that exhausted 
the minimal adrenal reserve, leading 
to the thermal and neurological col-
lapse observed. The recurring pattern 
of infection-associated hypothermia 
suggested underlying HPA axis state 
of maximum vulnerability, consistent 
with stress-related adrenal insufficien-
cy in advanced stage cirrhosis (Child-
Pugh C10, BCLC D).

A transient episode of hypernatrem-
ia (maximum 155 mmol/L) occurred 
during the second week and was 
promptly corrected with fluid adjust-
ment without clinical improvement. 
Particularly, given its transient nature, 
temporal dissociation from neurolog-
ical worsening, and rapid correction 
without clinical improvement, hyper-
natremia was considered unlikely to 
have contributed significantly to the 
neurological deterioration. Similarly, 
hepatic encephalopathy was exclud-
ed: although ammonia was mildly ele-
vated at admission, it normalized with 
mild laxative therapy without any 
neurological or thermal improvement. 

Parameter Reference ranges Units Initial Minimum Maximum Final

Sodium 135–145 mmol/L 141 139 155 141

Potassium 3.5–5.0 mmol/L 4.4 3.1 4.4 4.1

Ammonia 16–60 µmol/L 79 39 85 43

Glucose 3.9–5.6 mmol/L 5 4.2 5.6 4.7

Calcium 2.1–2.6 mmol/L 2.44 2.05 2.44 2.27

Creatinine 62–115 µmol/L 72 53 134 73

Urea 2.5–7.1 mmol/L 5.4 1.6 13.1 4.7

Hemoglobin 13.5–17.5 g/dL 9.2 8 10.5 10.3

Leukocytes 4.0–11.0 G/L 3.3 2.1 7.6 3.2

Platelets 150–450 G/L 15 10 137 64

Albumin 35–50 g/L 32 27 36 29

C-Reactive Protein <5 mg/L 13 2 112 2

Cortisol (7.00 AM) 138–690 nmol/L - 89 - -

ACTH (7.00 AM) 2.2–13.3 pmol/L - 3 - -

TSH 0.4–4.0 mUI/L 13.6 7.07 13.6 8.6

fT3 3.5–6.5 pmol/L 3.6 2.7 4.5 3.8

fT4 12–22 pmol/L 11 11 13 11

Body temperature 36.5–37.5 °C 32 32 36.5 36.5

Tab 1:	 Key vital and laboratory parameters are shown to illustrate the clinical picture.  
Note the hypocortisolemia and the inappropriately low ACTH level relative to cortisol 
concentration. 

Fig 1:	 Timeline and comparison between GCS and temperature during hospitalization, with 
the corresponding overall trend for each parameter. 
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This clinical-biochemical dissociation 
confirms that isolated hypernatremia 
and hyperammonemia were bystand-
ers and not the cause of the collapse.

The relationship between infection 
and CAI in cirrhosis is bidirectional. 
While the patient may have a baseline 
HPA-axis vulnerability (stress-related 
adrenal insufficiency), an acute infec-
tion like pneumonia acts as a defini-
tive stressor. In this fragile state, the 
axis fails to mount an adequate ‘rela-
tive’ cortisol response. The main pitfall 
in interpreting HPA function during 
stress in such patients is the overlap 
of symptoms with sepsis; however, 
the persistence of neurovegetative 
dysfunction (refractory hypothermia) 
despite the resolution of inflamma-
tory markers (CRP) should be consid-
ered a red flag for adrenal exhaustion.
Electrolyte findings were nonspecific, 
highlighting that absence of classic 
Addisonian features does not exclude 
clinically relevant CAI. Exclusion of 
acute neurological, metabolic, and 
infectious causes progressively nar-
rowed the differential diagnosis.

Regarding treatment, Prednisone (10 
mg/day) was preferred over hydro-
cortisone for two reasons: its higher 
glucocorticoid-to-mineralocorticoid 
potency ratio and its longer half-life. 
In a Child-Pugh C patient with pre-ex-
isting fluid overload and ascites, the 
mineralocorticoid activity of hydro-
cortisone would have carried a high 
risk of exacerbating sodium retention. 
Given the central nature of the defi-
cit and the patient’s severe frailty, we 
opted for a long-term low-dose re-
placement strategy to maintain clini-
cal stability and prevent recurrent hy-
pothermic crises.

The rapid normalization of temper-
ature and consciousness following 
glucocorticoid replacement served as 
both therapeutic intervention and di-
agnostic confirmation.

Conclusion
Refractory hypothermia may rep-
resent an under-recognized clinical 
marker of adrenal insufficiency in cir-
rhosis. This case illustrates that central 
adrenal insufficiency may represent 
the unifying diagnosis in frail cirrhot-
ic patients presenting with persistent 
hypothermia and hypoactive delirium 
refractory to standard treatment. In 
such contexts, reliance on laboratory 
values alone is insufficient. A struc-
tured diagnostic approach integrating 
clinical pattern recognition, exclusion 
of common precipitants, and thera-
peutic response to glucocorticoids is 
essential to avoid missing clinically rel-
evant CAI. 

Persistent Hypothermia and De-
lirium Revealing Central Adrenal 
Insufficiency in Cirrhosis

Abstract
Central adrenal insufficiency is un-
common and difficult to diagnose in 
frail cirrhotic patients, as symptoms 
overlap with infection and meta-
bolic disturbances. A 70-year-old 
man with Child-Pugh C10 cirrhosis 
and multicentric hepatocellular car-
cinoma (BCLC stage D) presented 
with persistent hypothermia (32 °C) 
and progressive hypoactive delirium 
despite broad-spectrum antibiotic 
therapy for left basal pneumonia. 
Cortisol levels were low with inap-
propriately low ACTH; brain CT was 
unremarkable. Low-dose prednisone 
(10 mg/day) led to rapid normali-
zation of temperature and marked 
neurological improvement within 36 
hours. Refractory hypothermia may 
represent an under-recognized clin-
ical marker of adrenal insufficiency 
in cirrhosis. Clinical response to glu-
cocorticoids may be diagnostically 
decisive.

Keywords: central adrenal insuffi-
ciency, cirrhosis, hypothermia, deliri-
um, glucocorticoids
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La confiance au travers des générations : c’est pourquoi, au cours de nos 100 années d’existence, 
nous avons assuré déjà 23 000 médecins de toutes les spécialités médicales. Avec des  
solutions de prévoyance exclusives et une rémunération supérieure à la moyenne. Écoutez 
votre intuition et planifiez sainement votre avenir – nous à vos côtés.

Les anniversaires passent.
La responsabilité perdure.
Depuis qu’il est médecin, le Docteur Thomas  
Eggimann – obstétricien et gynécologue – a placé 
sa confiance en nos solutions de prévoyance. Tout 
comme d’autres générations avant lui.
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